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Abstract

Background: Portal vein thrombosis (PVT), generally considered rare, 
is becoming increasingly recognized with advanced imaging. Limited 
data exist regarding readmissions in PVT and its burden on the overall 
healthcare cost. This study aimed to outline the burden of PVT readmis-
sions and identify the modifiable predictors of readmissions.

Methods: The National Readmission Database (NRD) was used to 
identify PVT admissions from 2016 to 2019. Using the patient demo-
graphic and hospital-specific variables within the NRD, we grouped 
patient encounters into two cohorts, 30- and 90-day readmission co-
horts. We assessed comorbidities using the validated Elixhauser co-
morbidity index. We obtained inpatient mortality rates, mean length 
of hospital stay (LOS), total hospital cost (THC), and causes of read-
missions in both 30- and 90-day readmission cohorts. Using a multi-
variate Cox regression analysis, we identified the independent predic-
tors of 30-day readmissions.

Results: We identified 17,971 unique index hospitalizations, of which 
2,971 (16.5%) were readmitted within 30 days. The top five causes 
of readmissions in both 30-day and 90-day readmission cohorts were 
PVT, sepsis, hepatocellular cancer, liver failure, and alcoholic liver 

cirrhosis. The following independent predictors of 30-day readmis-
sion were identified: discharge against medical advice (AMA) (ad-
justed hazard ratio (aHR) 1.86; P = 0.002); renal failure (aHR 1.44, P 
= 0.014), metastatic cancer (aHR 1.31, P = 0.016), fluid and electro-
lyte disorders (aHR 1.20, P = 0.004), diabetes mellitus (aHR 1.31, P = 
0.001) and alcohol abuse (aHR 1.31, P ≤ 0.001).

Conclusion: The readmission rate identified in this study was higher 
than the national average and targeted interventions addressing these 
factors may help reduce the overall health care costs.

Keywords: Portal vein thrombosis; Readmissions; Healthcare ex-
penditure; Outcomes

Introduction

Portal vein thrombosis (PVT), generally considered rare in de-
veloped countries, is becoming increasingly recognized [1]. Re-
liable data on incidence and prevalence are lacking, and autopsy 
studies have reported a population prevalence of 1%; however, 
this increases to 24% in patients with liver cirrhosis. [2, 3]. The 
etiology of PVT is diverse, often with multiple concurrent fac-
tors [1, 4, 5]. Cirrhosis, hepatocellular carcinoma (HCC), and 
intra-abdominal infections remain the most common local pre-
disposing factors [1, 4]. Myeloproliferative disorders, inherited 
and acquired thrombophilia are important systemic predispos-
ing factors. The development of PVT is often insidious and is 
usually an incidental diagnosis in patients with cirrhosis [4, 5]. 
Anticoagulation is the cornerstone of treatment; however, the 
decision to initiate anticoagulation depends on the nature of 
the clot, the presence of predisposing conditions, and the pa-
tient’s comorbidities [6]. The Center for Medicare and Medic-
aid services labeled 30-day readmission rates as an indicator of 
healthcare quality and emphasized its reduction as a strategy to 
reduce healthcare costs while maintaining quality [7]. Readmis-
sions have huge impacts on the overall cost of healthcare, and 
repeated hospitalization is harmful to patients and constitutes 
a burden to caregivers and healthcare systems [8]. The overall 
healthcare cost specific to PVT is unknown; however, costs for 
venous thromboembolism (VTE) are considerable and increas-

Manuscript submitted August 5, 2022, accepted September 9, 2022
Published online October 19, 2022

aDepartment of Internal Medicine, John H. Stroger, Jr. Hospital of Cook Coun-
ty, Chicago, IL, USA
bDepartment of Internal Medicine, Lincoln Medical Center, Bronx, NY, USA
cDepartment of Medicine, Windsor University School of Medicine, St. Kitts
dDepartment of Pulmonary and Critical Care, St. Elizabeth Medical Center, 
Brighton, MA, USA
eDepartment of Pulmonary and Critical Care, St. Joseph Hospital, London, 
KY, USA
fDepartment of Digestive Health, Mountain View Regional Medical Center, 
Las Cruces, NM, USA
gDivision of General Medicine, John H. Stroger, Jr. Hospital of Cook County, 
Chicago, IL, USA
hCorresponding Author: Robert Kwei-Nsoro, Department of Internal Medi-
cine, John H. Stroger, Jr. Hospital of Cook County, Chicago, IL 60612, USA. 
Email: robert.kwei@cookcountyhealth.org

doi: https://doi.org/10.14740/gr1561

https://crossmark.crossref.org/dialog/?doi=10.14740/gr1561&domain=pdf&date_stamp=2022-10-15


Articles © The authors   |   Journal compilation ©  Gastroenterol Res and Elmer Press Inc™   |   www.gastrores.org254

PVT Hospitalizations in the USA  Gastroenterol Res. 2022;15(5):253-262

ing faster than general inflation for medical care services with 
the cost of hospitalization being the primary cost driver [9]. Re-
admissions for VTE are generally more costly than the initial 
VTE admission [9]. Understanding and assessing the national 
trends in PVT readmissions would provide the keys to success 
for any given intervention intending to reduce readmission rates 
and healthcare costs in these patients.

Materials and Methods

This was an observational retrospective study involving adults 
hospitalized for PVT in the USA from 2016 to 2019. We used 
data from the Nationwide Readmissions Database (NRD) for 
2016, 2017, 2018, and 2019. The NRD is the largest publicly 
available all-payer inpatient healthcare readmission database 
in the USA, drawn from the Agency for Healthcare Research 
and Quality (AHRQ) Healthcare Cost and Utilization Project 
(HCUP) State Inpatient Databases (SID) containing verified pa-
tient linkage numbers that can be used to track a person across 
hospitals within a State, while adhering to strict privacy guide-
lines [10]. The NRD is an annual file constructed using one 
calendar year of discharge data. The NRD 2019 contains dis-
charge data from 30 geographically dispersed states accounting 
for 59.7% of the total USA resident population and 61.9% of all 
USA hospitalizations. It comprises both patient- and hospital-
level information. Up to 40 discharge diagnoses and 25 proce-
dures are collected for each patient using the International Clas-
sification of Diseases, Tenth Revision, Clinical Modification 
(ICD10-CM/PCS). Diagnoses are classified as principal diag-
nosis, which is the reason for hospitalization, and secondary 
diagnosis which is any other discharge diagnosis. Hospitals are 
stratified according to ownership control, the number of beds, 
teaching status, urban/rural location, and geographic region. 
The NRD allows for weighted analysis to obtain 100% of the 
USA hospitalizations within a given year [11]. This manuscript 
conforms with the STROBE statement for reporting observa-
tional studies. The study involved hospitalizations with a prin-
cipal diagnosis of PVT using ICD-10 codes (Code 181). We ex-
cluded hospitalizations involving patients less than 18 years old 
and elective hospitalizations as well as December hospitaliza-
tions for each year due to the lack of an adjoining 30-day period 
to assess 30-day readmission. To assess the 90-day readmission 
data, we excluded October through December hospitalizations 
for each year due to the lack of an adjoining 90-day period to 
assess 90-day readmission. For each patient, the first hospitali-
zation for PVT within the year was marked as the index ad-
mission. Using the index admission and unique hospitalization 
identifiers available in the NRD, we identified one subsequent 
hospitalization within 30 and 90 days. This was tagged as read-
mission. The NRD contains variables on patient demographics, 
including age, sex, median household income (MHOI) by zip 
code (income quartiles referred to patients as 1 - low income, 
2 - middle income, 3 - upper middle income, 4 - high income), 
and primary payer. It also contains hospital-specific variables 
including bed size, teaching status, and location. We assessed 
the comorbidity burden using the AHRQ Elixhauser comorbid-
ity index (ECI) which is validated for HCUP database analysis 
as a measure of the comorbidity burden in a sample. We listed 

the Elixhauser 31 comorbidities and obtained a grouped ECI. 
The ECI incorporates the influence of comorbid conditions 
in models designed to assess the risk of in-hospital mortality 
and readmission using administrative data with limited clinical 
information, especially when small sample sizes are an issue 
[12]. This method has been well validated in database research 
on other medical conditions [13, 14]. The ECI has been shown 
to be superior to Deyo’s modification of the Charlson comor-
bidity index (CCI) as an overall measure of comorbid burden 
and healthcare cost utilization [12, 15, 16]. We compared the 
demographic data of PVT hospitalizations and readmissions. 
Outcomes included the top 10 reasons for 30-day and 90-day 
all-cause readmissions (ACRs), and rates of 30 ACR and 90 
ACR following index hospitalization for PVT. Other outcomes 
included assessment of index and readmission mortality, mean 
length of hospital stay (LOS), total hospital cost (THC), and in-
dependent predictors of 30 ACR. We obtained the hospital cost 
for each admission using the HCUP cost-to-charge ratio files 
and adjusted for inflation using the Medical Expenditure Panel 
Survey index for hospital care, with 2019 as the reference point 
[17, 18]. We analyzed the data using Stata® Version 16 software 
(StataCorp, Texas, USA). We conducted all the analyses using 
the weighted samples for national estimates in accordance with 
HCUP regulations for using the NRD [11]. Age was grouped 
as 18 - 44 years representing young adults, 45 - 64 years repre-
senting middle-aged adults, and 65 years above representing el-
derly. We calculated comorbidities as proportions of the cohorts 
and used the Chi-square test to compare characteristics between 
index hospitalizations and readmissions. We employed a uni-
variable pre-screening model to identify variables associated 
with readmission to obtain independent predictors of 30 ACR 
and 90 ACR. We screened age categories, sex, hospital loca-
tion, hospital teaching status, hospital bed size, mean house-
hold income, and the 31 ECI comorbidities (Table 1). The use 
of Elixhauser comorbidities is similar to the validated model 
employed by Moore et al for assessing comorbidity burden in 
administrative databases [18]. We included those variables hav-
ing a P-value less than 0.1 in the final multivariable regression 
analysis. Subsequently, we ran a multivariable Cox regression 
analysis to identify independent predictors of readmissions 
with P-values < 0.05 set as the threshold for statistical signifi-
cance. The model included sex, age categories, primary payer, 
congestive heart failure, cardiac arrhythmias, valvular disease, 
pulmonary circulation disorders, peripheral vascular disorders, 
uncomplicated hypertension, uncomplicated, other neurologic 
disorders, complicated diabetes, renal failure, coagulopathy, 
weight loss, fluid and electrolyte disorders, drug abuse, psycho-
sis, depression, and complicated hypertension. The NRD lacks 
patient identifiers. In keeping with other HCUP databases, the 
NRD does not require Cook County Health Institutional Re-
view Board approval for analysis. The NRD is a large publicly 
available all-payer inpatient care database in the United States, 
containing data on more than 18 million hospital stays. Its large 
sample size provides sufficient data for analysis across hospital 
types and the study of readmissions for relatively uncommon 
disorders and procedures. This was a national database study 
that had no patient identifiers, and we had no direct contact with 
human/animal subjects.
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Table 1.  Patient and Hospital Characteristics of PVT Index Hospitalizations and 30-Day Readmissions

Variable Index hospitalization 30-day readmission P-value
N 17,971 2,971
Patient characteristics
  Female, % 45.5 45.1 0.758
  Age, mean ± SD (years) 55.4 ±15.9 57.1±15.2 < 0.001
  Age range, % 0.001
    18 - 44 years 24.2 19.3
    45 - 64 years 46.6 50.1
    ≥ 65 years 29.2 30.6
  Elixhauser comorbidity index score, % < 0.001
    0 7.6 3.1
    1 14.2 7.2
    2 17.4 11.9
    3 15.9 15.3
    ≥ 4 44.9 62.5
  Primary payer, % < 0.001
    Medicare 37.3 42.2
    Medicaid 16.8 20.8
    Private 41.2 33.4
    Uninsured 4.7 3.6
  Median annual income in patient’s zip code, US$#, % 0.715
    1 - 45,999 27.4 27.2
    46,000 - 58,999 27.9 28.9
    59,000 - 78,999 25.4 25.7
    ≥ 79,000 19.3 18.2
  Elixhauser morbidities, %
    Congestive heart failure 5.4 9.8 < 0.001
    Cardiac arrhythmias 11.2 14.9 < 0.001
    Valvular disease 2.0 2.5 0.190
    Pulmonary circulation disorders 3.4 3.4 0.993
    Peripheral vascular disorders 7.9 6.1 0.009
    Hypertension, uncomplicated 37.5 37.0 0.710
    Paralysis 0.2 0.4 0.144
    Other neurologic disorders 4.9 9.2 < 0.001
    Chronic pulmonary disease 14.7 17.5 0.003
    Diabetes, uncomplicated 13.9 16.2 0.012
    Diabetes, complicated 10.2 15.1 < 0.001
    Hypothyroidism 11.8 10.5 0.110
    Renal failure 6.9 11.7 < 0.001
    Liver disease 41.4 54.1 < 0.001
    Peptic ulcer disease 2.2 2.3 0.848
    AIDS/HIV 0.4 0.7 0.030
    Lymphoma 0.7 0.8 0.863
    Metastatic cancer 7.0 13.7 < 0.001
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Results

We identified 17,971 unique index admissions discharges, of 
which 2,971 (16.5%) were readmitted within 30 days. Over-
all, most of the admissions were male and above the age of 
45. The mean age was significantly higher in the 30-day re-
admission cohort compared to the index hospitalization. The 
demographic and clinical characteristics comparing index hos-
pitalization with 30-day readmission are described in Table 1. 
We identified 14,696 unique index admissions discharges after 
applying the inclusion and exclusion criteria for the 90-day 
readmission cohort. Of these hospitalizations, 3,737 (25.4%) 
were readmitted within 90 days. The demographic and clinical 
characteristics comparing index hospitalization and the 90-day 
readmission cohort are described in Table 2. The most com-
mon cause of readmissions in both readmission cohorts was 
PVT. Sepsis, HCC, and liver failure were the second, third, 
and fourth most common causes of readmission respectively 
in both readmission cohorts. Details of the principal causes 
of readmission, hospitalization costs, and outcomes for PVT 
hospitalization are described in Table 3. The inpatient mortal-
ity rate was 7.7% in the 30-day readmission cohort compared 
to 7.2% in the 90-day readmission cohort (Table 4). The total 
LOS and THC were higher in the 30-day readmission cohort 
compared to the 90-day readmission cohort (Table 4). Results 

of multivariable Cox regression analysis to identify independ-
ent predictors of 30-day ACRs are shown in the Forrest plot 
(Fig. 1). Discharge against medical advice (AMA) (adjusted 
hazard ratio (aHR) 1.86, P = 0.002), renal failure (aHR 1.44, P 
= 0.014), liver failure (aHR 1.34, P = 0.000), metastatic can-
cer (aHR 1.31, P = 0.016), rheumatoid arthritis and collagen 
vascular disease (aHR 1.48, P = 0.006), fluid and electrolyte 
disorders (aHR 1.20, P = 0.004), and alcohol abuse (aHR 1.31, 
P = 0.000) were associated with increased 30-day readmission 
risk. The presence of obesity during index admission was as-
sociated with a reduced likelihood of readmission within 30 
days of index hospitalization (aHR 0.8, P = 0.006). Figures 2 
and 3 show the Kaplan-Meier readmission curves for 30- and 
90-day readmissions by sex.

Discussion

This study focused on the demographic and clinical character-
istics of patients admitted with a primary diagnosis of PVT as 
well as factors that predict readmission using NRD. We identi-
fied a 30-day ACR rate of 16.5% and a 90-day ACR rate of 
25.4%. There are no comparison data available on PVT read-
missions worldwide; however, this likely represents the actual 
readmission rates in the United States given the large sample 

Variable Index hospitalization 30-day readmission P-value
    Solid tumor without metastasis 14.3 27.8 < 0.001
    RA/collagen vascular disorders 2.7 3.2 0.256
    Coagulopathy 26.7 33.9 < 0.001
    Obesity 20.1 12.6 < 0.001
    Weight loss 11.9 19.3 < 0.001
    Fluid and electrolyte disorders 32.7 44.5 < 0.001
    Blood loss anemia 1.5 2.2 0.038
    Deficiency anemia 7.4 7.2 0.760
    Alcohol abuse 14.4 19.8 < 0.001
    Drug abuse 4.8 5.4 0.325
    Psychoses 0.8 0.9 0.433
    Depression 13.4 16.5 0.001
    Hypertension, complicated 8.2 12.7 < 0.001
Hospital characteristics
  Hospital bed size, % 0.030
    Small 14.5 12.5
    Medium 25.2 24.1
    Large 60.3 63.4
  Hospital location/teaching status, % 0.008
    Metropolitan non-teaching 17.8 15.9
    Metropolitan teaching 77.2 80.4
    Non-metropolitan 5.0 3.7

PVT: portal vein thrombosis; SD: standard deviation.

Table 1.  Patient and Hospital Characteristics of PVT Index Hospitalizations and 30-Day Readmissions  - (continued)
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Table 2.  Patient and Hospital Characteristics of PVT Index Hospitalizations and 90-Day Readmissions

Variable Index hospitalization 90-day readmission P-value
N 14,696 3,737
Patient characteristics
  Female, % 45.7 45.1 0.614
  Age, mean ± SD (years) 55.5 ± 15.9 57.1 ± 15.3 < 0.001
  Age range, % < 0.001
    18 - 44 years 24.2 19.5
    45 - 64 years 46.5 48.9
    ≥ 65 years 29.3 31.6
Elixhauser comorbidity index score, % <0.001
  0 7.7 3.0
  1 14.1 6.8
  2 17.6 11.6
  3 15.8 15.7
  ≥ 4 44.8 62.9
Primary payer, % <0.001
  Medicare 37.2 43.5
  Medicaid 16.5 20.8
  Private 41.8 32.5
  Uninsured 4.5 3.2
Median annual income in patient’s zip code, US$#, % 0.492
  1 - 45,999 27.2 26.9
  46,000 - 58,999 27.9 29.3
  59,000 - 78,999 25.3 25.4
  ≥ 79,000 19.6 18.4
Elixhauser morbidities, %
  Congestive heart failure 5.2 8.9 < 0.001
  Cardiac arrhythmias 11.2 14.4 < 0.001
  Valvular disease 1.9 2.4 0.246
  Pulmonary circulation disorders 3.3 3.1 0.623
  Peripheral vascular disorders 7.9 6.4 0.018
  Hypertension, uncomplicated 37.3 36.9 0.533
  Paralysis 0.1 0.5 0.010
  Other neurologic disorders 5.0 9.3 < 0.001
  Chronic pulmonary disease 14.5 17.8 < 0.001
  Diabetes, uncomplicated 14.0 17.5 < 0.001
  Diabetes, complicated 10.2 15.2 < 0.001
  Hypothyroidism 12.2 11.4 0.343
  Renal failure 6.95 11.9 < 0.001
  Liver disease 41.4 54.7 < 0.001
  Peptic ulcer disease 2.2 2.3 0.877
  AIDS/HIV 0.4 0.7 0.021
  Lymphoma 0.6 0.7 0.895
  Metastatic cancer 6.8 13.3 < 0.001



Articles © The authors   |   Journal compilation ©  Gastroenterol Res and Elmer Press Inc™   |   www.gastrores.org258

PVT Hospitalizations in the USA  Gastroenterol Res. 2022;15(5):253-262

size and representative distribution of hospitals and states in-
cluded in the NRD. Readmissions have an impact on the overall 
cost of healthcare and are usually considered an indicator of hos-
pital quality and performance measures which we demonstrated 
in this study as readmissions significantly cost more than the 
index hospitalization [8]. The cost of hospitalization was sig-
nificantly higher in the 30-day readmission group compared to 
the 90-day group. The reason for this observation is unclear but 
may be related to the higher mean LOS in the 30-day readmis-
sion cohort. Due to the inherent data limitation of the NRD, we 
were unable to determine the severity of PVT which may have 
played a role in the cost of hospitalization. We also postulate that 
the difference in the reasons for readmission may have played 
a role in the cost burden. The mean age of hospitalizations was 
similar to a study done in Sweden on patients with PVT where 
the mean age was shown to be 57 [19]. The number one cause 
of readmission in both readmission cohorts was PVT. The rea-
son for this observation is unclear but may be due to persistently 
symptomatic or recurrent PVT. The inpatient mortality rate was 
significantly higher in the readmission cohorts compared to the 
index hospitalization. This is likely due to the higher comorbidity 
burden identified in both readmission cohorts. Higher ECI in re-
admissions has been shown to be associated with higher mortal-
ity [13, 14]. The most significant predictor of 30-day readmission 
was being discharged AMA. Individuals who leave the hospital 

AMA form 1-2% of all hospital discharges and are at high risk 
for readmission [20, 21]. Patients leaving the hospital AMA are 
more often younger, male, undomiciled, and more likely to have 
mental illness, alcohol, and drug use [20-22]. Prior studies have 
shown that patients discharged AMA have higher rates of 30-day 
ACR rates [20, 22, 23]. In a nationally representative study, indi-
viduals discharged AMA had higher 30-day readmission at a tre-
mendous cost to the healthcare system [24]. Patients discharged 
AMA are also more likely to be readmitted for mental health and 
substance use disorders and have earlier readmissions as well 
[24]. Tailored interventions that address the challenges that these 
patients face, such as communication barriers, mental health/sub-
stance use comorbidities, and lack of established primary care, 
should be considered to improve outcomes after initial hospital 
discharge [24]. Age, gender, and teaching hospital status had no 
significant effect on readmission in the multivariable Cox regres-
sion analysis. We found solid tumors with metastasis, rheumatoid 
arthritis, and collagen vascular diseases to be significant inde-
pendent predictors of 30-day readmission. Chronic inflammatory 
conditions such as rheumatoid arthritis and malignancies have 
been shown to increase the risk of venous thromboembolism 
[25, 26]. The increased risk of 30-day readmission seen in these 
groups of patients may be related to recurrent PVT or their un-
derlying comorbid conditions. Another significant predictor of 
30-day readmission we identified was alcohol abuse. Patients 

Variable Index hospitalization 90-day readmission P-value
  Solid tumor without metastasis 14.5 28.7 < 0.001
  RA/collagen vascular disorders 2.6 2.7 0.817
  Coagulopathy 26.3 30.9 < 0.001
  Obesity 20.7 12.5 < 0.001
  Weight loss 11.7 19.9 < 0.001
  Fluid and electrolyte disorders 32.9 43.9 < 0.001
  Blood loss anemia 1.5 2.4 0.012
  Deficiency anemia 7.5 7.9 0.551
  Alcohol abuse 14.4 19.7 < 0.001
  Drug abuse 4.9 6.4 0.008
  Psychoses 0.8 1.0 0.325
  Depression 13.1 15.9 0.002
  Hypertension, complicated 8.0 12.6 < 0.001
Hospital characteristics
  Hospital bed size, % 0.138
    Small 14.6 14.1
    Medium 25.6 24.0
    Large 59.8 61.9
  Hospital location/teaching status, % 0.448
    Metropolitan non-teaching 17.6 16.6
    Metropolitan teaching 77.4 78.3
    Non-metropolitan 5.0 5.1

PVT: portal vein thrombosis; HIV: human immunodeficiency virus; AIDS: acquired immunodeficiency syndrome; SD: standard deviation.

Table 2.  Patient and Hospital Characteristics of PVT Index Hospitalizations and 90-Day Readmissions - (continued)
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with alcohol abuse have significantly higher rates of readmis-
sions independent of underlying comorbid conditions [27, 28]. 
The 30-day readmission rates for hospitalized patients with 
diabetes mellitus are estimated to range from 14.4% to 22.7%, 
much higher than the rate for all hospitalized patients [29-31]. 
We found the presence of diabetes to be an independent predictor 
of readmissions in our 30-day readmission study which is con-
gruent with other studies on diabetes and readmissions [29, 30]. 
In a cohort of about 10,000 general medicine discharges, weight 
loss was identified as one of the significant predictors of 30-day 
readmissions, which was consistent with the finding in our 30-
day readmission study [32]. Obesity has been shown to increase 

the risk of readmissions in some conditions such as heart failure 
and acute myocardial infarction [33, 34]. In our study, however, 
we found obesity to be a protective factor for 30-day readmis-
sion. The reason for this observation remains unclear and more 
studies are needed to throw more light on this apparent paradox.

Although this was a comprehensive study using data from 
the entire country, there were some limitations in our study. 
Firstly, this was an observational analysis of NRD adminis-
trative data and thus our findings cannot establish causation. 
Secondly, the database reports information on hospitalizations 
and not on individual patients. Thirdly, data regarding post-
discharge clinic follow-up and adherence with anticoagulation 
were not available, which may have impacted readmission 
rates. Finally, the NRD uses ICD-10 codes to report hospitali-
zations and diagnoses; hence we could not ascertain the extent 
and severity of PVT and its associated complications. Despite 
the aforementioned limitations, the study has strength in its 
scientific questions, analysis techniques, and large sample 
size. The strengths of this study allow it to shed light on a rela-
tively under-studied subject to influence discussions to reduce 
readmission rates and healthcare costs in patients with PVT.

The readmission rates identified in this study were higher 
than the national average and targeted interventions addressing 
these factors may help reduce the overall healthcare costs.
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Outcome 30-day readmission 90-day readmission
Number 2,971 3,737
In hospital mortality, % 7.7 7.2
Length of hospitalization, mean ± SE (days) 6.49 ± 0.32 6.03 ± 0.26
Total hospital cost, mean US$ 18,986 16,549
All-cause readmission rate, % 16.5% 25.4%

PVT: portal vein thrombosis; SE: standard error.

Table 3.  Top 10 Principal Diagnoses of Readmissions for PVT 
Hospitalizations

Principal readmission diagnoses Proportion, %
30-day all-cause readmissions (n = 2,971)
  PVT 12.8
  Sepsis, unspecified organism 5.5
  HCC 4.2
  Liver failure 3.6
  Alcoholic liver cirrhosis 1.9
  Acute liver failure 1.8
  Acute kidney failure 1.7
  Liver cirrhosis 1.6
  Gastrointestinal hemorrhage 1.6
  Melena 1.5
90-day all-cause readmissions (n = 3,737)
  PVT 9.9
  Sepsis, unspecified organism 6.0
  HCC 3.9
  Liver failure 3.4
  Alcoholic liver cirrhosis 2.2
  Cirrhosis 1.8
  Acute kidney failure 1.8
  Gastrointestinal hemorrhage 1.7
  Acute liver failure 1.7
  Acute pancreatitis 1.5

PVT: portal vein thrombosis; HCC: hepatocellular carcinoma.
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Figure 1. Predictors of 30-day all-cause readmissions of PVT, showing the adjusted hazard ratio with their confidence intervals 
for the predictors of 30-day all-cause readmissions for PVT hospitalizations. PVT: portal vein thrombosis.

Figure 2. Kaplan-Meier graph for 30-day all-cause readmissions of PVT hospitalizations by sex, showing almost similar distribu-
tion by sex in the Kaplan-Meier curve for 30-day readmissions in PVT hospitalizations. PVT: portal vein thrombosis.
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