77505 Auto Edited.docx



Name of Journal: World Journal of Hepatology
Manuscript NO: 77505
Manuscript Type: ORIGINAL ARTICLE

Retrospective Study
Heredity Hemochromatosis: Temporal trends, sociodemographic characteristics, and
independent risk factor of Hepatocellular cancer - Nationwide Population-Based

Study

Maryam Bilal Haider, Ali Al Sbihi, Ahmed Jamal Chaudhary, Syed M Haider, Ahmed
Igbal Edhi

Abstract

BACKGROUND

Heredity Hemochromatosis (HH) has an increased risk of Hepatocellular cancer (HCC)
both due to genetic risks and iron overload as iron overload can be carcinogenic; HH
impacts the increasing risk of HCC, not only through the development of cirrhosis but

concerning hepatic iron deposition, which has been studied further recently.

AIM

The primary aim of our study is to evaluate HH yearly trends, patient demographics,
symptoms, comorbidities, and hospital outcomes. The secondary aim sheds light on the
risk of iron overload for developing HCC in HH patients, independent of liver cirrhosis

complications. The study investigated HH (without cirrhosis) as an independent risk

factor for HCC.

METHODS
We analyzed data from National Inpatient Sample (NIS) Database, the largest national

inpatient data collection in the United States, and selected HH and HCC cohorts. HH




was first defined in 2011 ICD-9 as a separate diagnosis; the HH cohort is extracted from
January 2011 to December 2019 using 275.01 (ICD-9) and E83.110 (ICD-10) diagnosis
codes of HH. Patients were excluded from the HH cohort if they had a primary or
secondary diagnostic code of cirrhosis (alcoholic, non-alcoholic, and biliary), viral
hepatitis, alcoholic liver disease, Non-Alcoholic Fatty Liver Disease (NAFLD), and Non-
Alcoholic Steatohepatitis (NASH). We removed these patients from the HH cohort to
rule out bias or ICD-10 diagnosis errors. The HCC cohort is selected from January 2011
to December 2019 using the ICD-9 and ICD-10 codes of HCC. We selected a non-HCC
cohort with the 1:1 fixed ratio nearest neighbor (greedy) propensity score method using
the patients' age, gender, and race. We performed multivariate analysis for the risk
factors of HCC in the HCC and non-HCC matched cohort. We further analyzed HH
without cirrhosis (removing HH patients with a diagnosis of cirrhosis) as an
independent risk factor of HCC after adjusting all known risk factors of HCC in the

multivariate model.

RESULTS

During the 2011-2019 period, a total of 18031 hospitalizations with a primary or
secondary diagnosis of HH (excluding liver diseases) were recorded in the NIS
database. We analyzed different patients’ characteristics, and we found increments in
inpatient population trend with a Ptrend < 0.001 and total hospital cost of care trend
from $42957 in 2011 to $66152 in 2019 with a Ptrend < 0.001 despite no change in Length
of Stay (LOS) over the last decade.

The multivariate analyses showed that HH without cirrhosis (aOR, 28.8; 95%CI, 10.4 -
80.1; P < 0.0001), biliary cirrhosis (aOR, 19.3; 95%CI, 134 - 27.6; P < 0.0001), non-
alcoholic cirrhosis (aOR, 17.4; 95%CI, 16.5 - 18.4; P < 0.0001), alcoholic cirrhosis (aOR,
16.9; 95%CI, 15.9 - 17.9; P < 0.0001), hepatitis B (aOR, 12.1; 95%CI, 10.85 - 13.60; P <
0.0001), hepatitis C (aOR, 8.58; 95%CI, 8.20 - 8.98; P < 0.0001), Wilson disease (aOR, 4.27;
95%ClI, 1.18 - 15.41; P < 0.0001), NAFLD or NASH (aOR, 2.96; 95%CI, 2.73 - 3.20; P <
0.0001), alphal-antitrypsin deficiency (aOR, 2.10; 95%CI, 1.21 - 3.64; P < 0.0001),




diabetes mellitus without chronic complications (aOR, 1.17; 95%CI, 1.13 - 1.21; P <
0.0001), and blood transfusion (aOR, 1.80; 95%CI, 1.69 - 192; P < 0.0001) are

independent risk factor for liver cancer.

CONCLUSION

Our study showed an increasing trend of in-hospital admissions of HH patients in the
last decade. These trends were likely related to advances in diagnostic approach, which
can lead to increased hospital utilization and cost increments. Still, the length of stay
remained the same, likely due to a big part of management being done in outpatient
settings. Another vital part of our study is the significant result that HH without
cirrhosis is an independent risk factor for HCC with adjusting all known risk factors.
More prospective and retrospective large studies are needed to re-evaluate the HH

independent risk in developing HCC.

INTRODUCTION

Hereditary hemochromatosis (HH) is a genetic disorder of iron metabolism that
increases alimentary iron absorption. It is a common inherited iron metabolism disorder
characterized by increasing iron deposition in body organs [ll. Organs mainly involved
in this disease include the liver, skin, pancreas, heart, joints, pituitary gland, and testes
resulting in these organ dysfunctions [2l. As hepatocytes store the most considerable
portion of theﬁxcess iron, the liver is the most affected organ leading to liver fibrosis,
cirrhosis, and hepatocellular carcinoma (HCC) B,

HCC is the most common type of primary liver cancer and is one of the leading causes
of cancer-related death worldwide. It mainly affects patients suffering from chronic
liver diseases such as viral, alcoholic, metabolic, or autoimmune hepatitis and cirrhosis
4. Per one study, HCC incidence rates have been rising in the past three decades, and

by the year 2025, more than a million individuals are expected to be affected annually

[51,




HH has an increased risk of HCC both due to genetic risks and iron overload as iron
overload can be carcinogenic; HH impacts the increasing risk of HCC, not only through
the development of cirrhosis but concerning hepatic iron deposition, which has been
studied further recently. The role of iron in carcinogenesis is presumed mainly through
reactive oxygen species generation, which is studied in many disorders such as asbestos
fibers exposure and endometriosis [¢8l. Interestingly, some studies have shown that
excess body iron may be complicated by developing HCC independently of any
underlying liver disease due to the carcinogenic effects of iron, which can promote
irect malignant transformation in hepatocytes [-111.
According to the Centers for Disease Control and Prevention (CDC), the prevalence of
HH is one case in three hundred in the United States ['2. Given the rarity of the disease,
in the past, only a few studies have been done to evaluate HH patients, their

comorbidities, and the disease’s effect on developing HCC.

MATERIALS AND METHODS

Data source

We analyzed data from NIS Database, the largest national inpatient data collection in
the United States. The NIS is a part of the healthcare and cost utilization project
(HCUP), developed through a federal-state industry partnership and maintained by the
Agency of Healthcare Research Quality (AHRQ). The NIS is a weighted dataset
containing over 7 million admissions per year, representing a 20% stratified sample of
all discharges [3l. The NIS includes discharge weights to produce national or regional
estimates. The discharge weights were calculated for NIS data by first stratifying the
NIS hospitals on the same variables used for creating samples. These variables were
census division, urban/rural location, efc. The discharge weights are applied to the
unweighted data; the result estimates the number of discharges for the entire
community hospitals in the US. The dataset comprises patients’ demographic, clinical
and economic data. All medical procedures and diagnoses are coded using the

International Classification of Disease - 9th edition (ICD-9) until 2015 Q3 and upgraded




to ICD-10 in September 2015 with redesigned sampling techniques and weights [14-161,
For analyzing trends for multiple years, we followed HCUP guidelines and used trend
weight (Trendwt) for years before 2012 and discharge weights (discwt) with 2012
onward [7l. As the dataset is publicly available and lacks patients’ identification,
Institutional Review Board (IRB) approval or informed consent was not required under

the Health Insurance Portability and Accountability Act (HIPAA) 18],

Variables and outcomes

We worked on two separate data populations in this study, HH and HCC cohorts. HH
was first defined in 2011 ICD-9 as a separate diagnosis in the NIS dataset; the HH
cohort is extracted from January 2011 to December 2019 using 275.01 (ICD-9) and
E83.110 (ICD-10) diagnosis codes of HH. Patients were excluded from the HH cohort if
they had a primary or secondary diagnostic code of cirrhosis (alcoholic, non-alcoholic,
and biliary), viral hepatitis, alcoholic liver disease, Non-Alcoholic Fatty Liver Disease
(NAFLD), and Non-Alcoholic Steatohepatitis (NASH). We removed these patients
from the HH cohort to rule out bias or ICD-10 diagnosis errors. The HCC cohort is also
extracted from January 2011 to December 2019 using ICD-9 and ICD-10 codes. The
primary outcomes of the HH cohort included HH yearly trends, demographics,
symptoms, comorbidities, and hospital outcomes. The secondary outcomes on the HCC
cohort investigated HH without cirrhosis as an independent risk factor for HCC after

accounting for all known other risk factors of HCC.

Statistical analysis

We performed data and statistical analyses using R Studio 1.4 and SAS statistical
software (SAS Institute Inc.,, Cary, NC, United States). Categorical variables are
presented using the frequency distribution, and continuous variables such as age and
total charges were presented using the mean (tstandard deviation-SD). We performed
weighted analysis to é‘nprove national estimates and followed year-specific AHRQ

recommendations 3. Group comparisons were performed using the student's t-test for




continuous variables and the 2 test for categorical variables. We divided age into five
categories for group-level comparison (<18; 18-44; 45-64; 65-84; and >=85 years of age).
The age group categories were selected from HCUPnet, an online tool for identifying,
tracking, and analyzing healthcare statistics [1?l. We computed established risk factors
for HCC in HCC patients and compared them against matched non-HCC patients. We
selected a non-HCC cohort with the 1:1 fixed ratio nearest neighbor (greedy)&ropensity
score method using the patients' age, gender, and race. We performed hypothesis
testing using a two-tailed P value with the significance level sef at 0.05. Due to the
limited number of HH patients, we did not remove patients with missing data on race,
primary payer, median household income, discharge status, and hospital variables. The

missing data was labeled as "other."

Model Design

We performed a univariate analysis of risk factors for HCC from logistic regression
models. We selected all significant variables in the univariate analysis in the first step.
Next, we analyzed the variables for multicollinearity by creating a correlation matrix
using Pearson correlation coefficients and removing highly correlated regressors. Then,
the model is selected from the remaining regressors with lasso selection (shrinkage and
regularization), choosing the external 10-fold cross-validation criteria. Finally, the
multivariate analysis is performed on the selected model using multi-level mixed effect

models with SAS’s GLIMMIX procedure with hospital identifier as a random effect.

RESULTS

Patient characteristics

During the 2011-2019 period, a total of 18031 hospitalizations with a primary or
secondary diagnosis of HH (excluding liver diseases) were recorded in the NIS
database. Baseline demographic and hospital characteristics, comorbidities, clinical

symptoms, substance use, and family history of HH patients are shown in table 1. HH




patients in the United States were mostly male (62%), with a mean age of 62 years (SD+
15); the majority were aged between 65-84 years old (44%; 95%CI; 422 - 45.7),
predominantly white race (88%; 95%CIL 86.6 - 89.2) with Medicare insurance (52%;
95%ClI; 49.9 - 53.6) and have highest estimated median household income in quartile 4
(29%; 95%CL 27.2 - 30.5). In terms of hospital characteristics, the majority of HH
patients were admitted to large (55%;95%CI; 53.9 - 56.3) urban teaching (70%;95%CI;
68.9 - 70.8) hospitals in the south region (30%;95%CI; 29.4 - 31.6). The most common
comorbidities included Hypertension (44%;95%CI; 42.0 - 455), lipid metabolism
disorders (38%;95%CI; 35.9 - 39.3), arrhythmias (24%;95%CI; 22.1 - 25.1), coronary
artery disease (19%;95%Cl; 17.2- 20.2), thyroid disorders (18%;95%CL 16.9 - 19.6), heart
failure (16%;95%CI; 14.5 - 17.1), obesity (16%;95%Cl; 15.1 - 17.9), and depression
(15%;95%CIL 13.5 - 16.1). Musculoskeletal pain (5.6,95%Cl; 4.79 - 6.42) was the most
common clinical symptom, followed by malaise and fatigue (3.1%;95%CI; 2.49 - 3.68),
arthropathy (2.1%;95%CI; 1.65 - 2.61), disorientation (2.1% ; 95%CI; 1.61 - 2.54), weight
loss (1.2%;95%CI; 0.81 - 1.641), and hypogonadism (1.1%;95%CI; 0.66 - 1.49).

Trends in Hospital admission, length of stay, and Hospitalization cost for HH
patients.

Figure 1 shows the annual trends in hospital admissions for HH patients from 2011 to
2019. An increasing inpatient population trend) was observed in NIS from 861 patients
in 2011 to 3535 patients in the weighted sample with Ptrend < 0.001. There has been no
change in Length of Stay (LOS) over the last decade (Figure 2). Although LOS stays the
same, an increasing trend is noted for the total hospital cost of care from $42957 in 2011
to $66152 in 2019 with Ptrend < 0.001 (Figure 3).

HCC Risk factors” analysis

In our study, the incidence of liver cancer in HH patients is 1.2% (95%CI; 0.78 - 1.53),
unrelated to cirrhosis, viral hepatitis, alcoholic liver disease, NAFLD, and NASH. We
performed multivariate analysis for the risk factors of HCC in the HCC and non-HCC
matched cohort. We analyzed HH without cirrhosis (removing HH patients with a

diagnosis of cirrhosis) as an independent risk factor of HCC after adjusting all known




risk factors of HCC in the multivariate model. Table 2 compared HCC risk factors in the
HCC population (cases) vs. age-, sex-, race- matched non-HCC (controls) cohort. HH
with cirrhosis is 0.12% for cases vs. 0.01% for controls with a P value of <.0001, and HH
without cirrhosis is 0.05% for cases vs. 0.005% for controls with a P value of <.0001.

We investigated multicollinearity among known risk factors for HCC by generating a
correlation matrix. Table S2 s s the correlation matrix using Pearson’s correlation
coefficients between variables. Multicollinearity occurs when independent variables in a
regression model are correlated. However, this correlation is problematic as the
regression model investigates associations, and multicollinearity among the predictor
variables can obscure the computations [2°l. Therefore, we excluded HH with Cirrhosis
(correlation of 0.65 with HH without Cirrhosis), alcoholic liver disease (correlation of
0.97 with alcoholic cirrhosis), and alcohol (correlation of 0.69 with alcoholic cirrhosis)
from the prediction model.

Table 3 showed the univariate and multivariate analyses of HCC risk factors in
weighted case-control cohort. We included known risk factors in the prediction model
to ensure the completeness of the model. The multivariate analyses showed that HH
without cirrhosis (aOR, 28.8; 95%CI, 10.4 - 80.1; P < 0.0001), biliary cirrhosis (aOR, 19.3;
95%ClI, 13.4 - 27.6; P < 0.0001), non-alcoholic cirrhosis (aOR, 17.4; 95%CI, 16.5 - 18.4; P <
0.0001) alcoholic cirrhosis (aOR, 16.9; 95%ClI, 15.9 - 17.9; P < 0.0001), hepatitis B (aOR,
12.1; 95%CI, 10.85 - 13.60; P < 0.0001), hepatitis C (aOR, 8.58; 95%CI, 8.20 - 8.98; P <
0.0001), Wilson disease (aOR, 4.27; 95%CI, 1.18 - 15.41; P < 0.0001), NAFLD or NASH
(aOR, 2.96; 95%CI, 2.73 - 3.20; P < 0.0001), alphal-antitrypsin deficiency (aOR, 2.10;
95% 1.21 - 3.64; P < 0.0001), diabetes mellitus without chronic complications (aOR,
1.17; 95%CI, 1.13 - 1.21; P < 0.0001), and blood transfusion (aOR, 1.80; 95%CI, 1.69 -

1.92; P < 0.0001) are independent risk factors for liver cancer.

DISCUSSION
Current literature lacks enough studies that have assessed admitted HH patients’

characteristics, which makes our case-control study unique, especially with its large




sample size. Whether or not hepatic iron overload in HH patients is an independent risk
factor for HCC without cirrhosis remains an understudied topic yet of important
significance. Our study evaluates HH yearly trends, patient demographics, symptoms,
comorbidities, and hospital outcomes. It sheds light on the risk of iron overload for
developing HCC in HH patients, independent of liver cirrhosis complications. The
study investigated HH without cirrhosis as an independent risk factor for HCC. Our
study performed HCC risk factor analysis and found that HH without cirrhosis is about
29 times more likely to develop HCC. Thus, HH without cirrhosis is an independent
risk factor for HCC. Previous studies showed that it could be from iron deposition and
its carcinogenic effects or the HFE gene causirﬁ mutation [10.21],

A study published in March 2001 used the National Hospital Discharge Survey and
census data to evaluate hemochromatosis hospitalization rates for adult patients
admitted between 1979-1997. Total records were 79,580, and the study concluded that
the average age of studied patients was 62 years; 92% were white, and 62% were males.
There was an increase in hospitalization from 1979 to 1997, mostly in males > 60 years.
However, authors reported that sample sizes for each year were outside the range of
reliability; this caused limitations in calculating the confidence intervals for the upward
trend signiﬁcaEe assessment, which was over 60% for HH-related hospitalizations
increased rate (from 5.4 per 100,000 U.S. residents during 1979-1982 to 8.0 during 1993-
1997). In this study, the most frequent co-diagnoses in HH-related hospitalizations were
in order; heart, liver, joints, and diabetes diseases [22l. Patient demographics of our study
showed a similar picture with 88% white patients and 62% male with a mean age of 62
years. Our study demonstrates a significant increase in the trend of hospital admissions
of HH from 2011 to 2019, i.e., 861 patients in 2011 to 3535 patients in 2019 in the
weighted sample. Another study published in 2019 in New Jersey has evaluated the
healthcare utilization and economic burdens of hemochromatosis in the United Sta
by comparing costs 12 mo following the first hemochromatosis diagnosis. It showed an
increase in the total health care costs ($20,023 vs. $16,905; P < 0.0001) per patient, health

care costs were 2%, 8%, 23%, and 43% higher for inpatient admissions, emergency




visits, outpatient visits, and pharmaceutical prescriptions respectively compared with
one year before diagnosis. Hemochromatosis patients plotted abqut $2,732 more in total
unadjusted costs and $1,370 for inpatient services than controls. The annual health care
costs among type 2 diabetes, hypertension, arthritis, and Chronic Kidney Disease (CKD)
patients with hemochromatosis were $6,968, $7,424, $2,967, and $43,847, respectively,
higher than all these comorbidities without hemochromatosis; all these results were
statistically significant 2. When compared, our study supports these findings as
inpatient hospital charges significantly increased over a decade (2011-2019) from $42957
to $66152. However, LOS remained unchanged throughout the study period.

Animal model studies have attested to the idea of hepatocarcinogenic effects of iron.
Increased dietary iron in a rats model study is an example that showed a direct role of
hepatic iron accumulation for HCC pathogenesis, and the study showed that
preneoplastic nodules and HCC developed in the absence of cirrhosis or fibrosis 124,
Another study was performed on sixty Wistar albino rats that were fed an iron
supplemented diet, confirmed an etiological association between heavy dietary iron
intake and HCC also in the absence of fibrosis or cirrhosis by histologically examining
some rats’ livers which showed grade 4 iron overload comparable to advanced HH
patients %],

One study observed that drinking groundwater with a high iron content was associated
with an increased incidence of HCC in southwestern coastal areas of Taiwan [26]. Iron
concentrations in drinking water usually are less than 0.3 mg/L, whereas groundwater
in these regions had significantly higher content with reported concentrations of 1.04 +
0.20 mg/L [#]. The high rate of HCC among the residents of those regions has raised the
possibility that iron has direct carcinogen effects on the hepatocytes based on these two
studies.

As per a study done in 2004, HCC in non-cirrhotic patients was just mentioned in case
reports (28], with only 10 cases in the English literature until 2007 2931, However, before
that, a prospective study performed in 2001 had compared 230 patients with HH with

the same number of matched patients of histologically proven non-iron-related chronic




liver disease (CLD) to assess the cancer development rate in both groups showed that
HCC developed only in the cirrhotic patients [32],

In 2019, a comprehensive review study reported that 20% of HCC cases developed in a
non-cirrhotic liver owing to multiple risk factors, these patients’ presentations are
usually in advanced stages due to lack of surveillance imaging in non-cirrhotic patients,
in addition to a higher hepatic reserve in this patients” population %I,

Interestingly, a study that assessed livers in HCC without cirrhosis found a high
percentage of an 83-90% range of mild iron overload detectable histologically and
biochemically [11l. Other studies have also studied mutations in the HFE gene and
reported mutations in the HFE gene in cases of iron overload and increased frequency
of C282Y heterozygotes in HCC livers without cirrhosis [1°21. So, based on these results,
a study in Germany concluded that 15-20% of HCC cases occur in non-cirrhotic livers,
and the conclusion included that likely the level of hepatocellular toxicity necessary to
reach cirrhosis level is not achieved. However, the carcinogenic effect is strong enough
to induce HCC, possibly due to the influence of additional carcinogens like iron and
gene mutations mentioned above and other disorders that are more associated with
HCC risks without cirrhosis, including alpha-1-antitrypsin deficiency and NAFLD [341.
Currently, the American College of Gastroenterology (ACG) guidelines from 2019
suggest against the routine surveillance of HCC in HH patients until they have more
than stage 3 fibrosis [351.

LIMITATIONS AND STRENGTHS

Our study is unique as no such extensive study highlights sgciodemographic and HH
trends over the last decade. In addition, this study includes a large and diverse cohort
of patients from all over the United States compared to local or regional studies done in
the past. There are several limitations to our research. First, the NIS administrative
database could be prone to selection bias and lacks disease process-specific variables
and coding errors without formal validation. NIS entry is equivalent to one
hospitalization. If a patient is admitted more than once, one patient may contribute

multiple entries. Second, we lacked some of the patients' information like iron levels




and other lab values. We also did not have information like fibrosis staging,
hemochromatosis duration, serum ferritin level, or hepatic iron (siderosis grade). Third,
although our study showed an increasing trend of hemochromatosis over the decade, it
includes only inpatient admissions; outpatient encounters are not included in this
study. In addition, this study’s hemochromatosis treatment was not assessed, nor does
the database have HFE gene mutation. Lastly, HH was identified by ICD-10 and ICD-9
diagnosis codes, and there was no ICD-9 code for HH before 2010, which may have

affected the incidence of HH.

CONCLUSION

Our study showed an increasing trend of in-hospital admissions of HH patients and
care costs in the last decade. These trends were likely related to advances in the
diagnostic approach, which can increase hospital utilization and costs. Still, the LOS
remained the same, which we think can be related to the that most management
strategies can be done in outpatient settings. Another vital part of our study showed
HH without cirrhosis as an independent risk factor for HCC. More retrospective studies

are needed to re-evaluate HH risk in developing HCC.

ARTICLE HIGHLIGHTS

Research background

Hereditary hemochromatosis (HH) is an inherited genetic iron metabolism disorder
characterized by high iron deposition in body organs due to elevated alimentary iron
absorption. Because the liver is one of the most affected organs, HH is a risk factor for
hepatocellular carcinoma (HCC) due to genetics and iron carcinogenic effects. HH as an
independent risk factor of HCC and trends of admitted HH patients” characteristics and

admission demographics are understudied research topics.

Research motivation




Current large cohort studies on temporal trends, length of stay (LOS), costs, and
sociodemographic characteristics of admitted HH patients, in addition to HH being an

independent risk factor of HCC, are limited.

Research objectives
We aim to evaluate patient characteristics, admission trends, LOS, and costs for
admitted HH in the United States over the last decade. We also consider HH an

independent risk factor for developing HCC without cirrhosis.

Research methods

We used the national inpatient sample database for our study. We identified a sample
of 18031 hospital admissions of primary or secondary HH. We selected HH and HCC
cohorts. HH was first defined in 2011 as ICD-9 as a separate diagnosis. The HH cohort
was extracted from January 2011 to December 2019 using 275.01 (ICD-9) and E83.110
(ICD-10) diagnosis codes. We excluded patients with cirrhosis of different etiologies.
The HCC cohort was selected from January 2011 to December 2019 using ICD-9 and
ICD-10 codes for HCC. A non-HCC cohort was selected with the 1:1 fixed ratio nearest
neighbor propensity score using patients' age, gender, and race. Multivariate analysis
was performed for the risk factors of HCC in the HCC and non-HCC matched cohorts.
We further analyzed HH without cirrhosis as an independent risk factor of HCC after

adjusting all known risk factors of HCC in the multivariate model.

Research results

Most admitted HH patients were white males with a mean age of 62 years. Increments
in HH inpatient population trend with a Ptrend < 0.001 and total hospital cost of care
trend from $42957 in 2011 to $66152 in 2019 with a Ptrend < 0.001 were found despite
no change in LOS over the last decade. The incidence of liver cancer in HH patients is

1.2% (95%ClI: 0.78-1.53). HH without cirrhosis had 28.8 higher odds of developing HCC.




Research conclusions
There were increments in the trend of HH admissions and costs over the last decade

with no changes in LOS. HH without cirrhosis is an independent risk factor for HCC.

Research perspectives
These trends could be related to advances in diagnostic approaches, which increase
hospital admissions and costs. Still, outpatient-based management could be a related

factor to the unchanged LOS.
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