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Acoustic radiation force impulse predicts long-term outcomes in a large-scale cohort:

High liver cancer but low comorbidity in the hepatitis B virus group

Tai ] et al. High HCC, low comorbidity in HBV

Jennifer Tai, Adam P Harrison, Hui-Ming Chen, Chiu-Yi Hsu, Tse-Hwa Hsu, Cheng-Jen
Chen, Wen-Juei Jeng, Ming-Ling Chang, Lu Le, Dar-In Tai

INTRODUCTION

Chronic liver diseases are major risk factors for hepatocellular carcinoma (HCC)M2,
Regular screening of high-risk groups to detect HCC in the early stage can increase the
chance to eradicate HCC and improve survival rates(34l. Liver cirrhosis is a major HCC
risk factorl4l. In the last two decades, Fibroscan has been usedﬁ assess the HCC risk
for patients with chronic liver diseasesl>?l. An alternative is the acoustic radiation force
impulse (ARFI) imaging which uses ultrasmad as a push pulse to measure the liver
stiffness(10-12l. Both modalities are quite good in patients with chronic hepatitis C virus
(HCV) infectio& and non-alcoholic liver diseases(l3l. However, the correlation was
relatively poor in patients with chronic hepatitis B virus (HBV) infection. We have been
using ARFI to assess liver stiffness since 201101213, which allowed the informatics
department in our institute to produce a uniquely available large-scale cohort of patient
data for research purposes. This would facilitate us to evaluate the ARFI's ability to
assess the HCC risk using a consecutive cohort that is much larger than what has been
found in prior work. The short-term correlation between ARFI and liver fibrosis is
relatively poor in HBV, but the long-term effect is still not fullyénvestigated. As well,
studies into ARFI's predictive abilities of HCC diagnosis from patients with different
etiologies of chronic liver disease are still rare(!4l. Finally, the chronic HBV infection is
characterized by an initial immune tolerance phasel's. This could be a survival

strategy!'®l despite an increased risk of HCC by chronic persistent HBV infection/!17.18],




Therefore, we also examine the differences in morbidities and mortalities between HBV

and other etiologies in this cohort to help shed some light on this question.

%ATERIALS AND METHODS
This study was approved by the Institutional Review Board (IRB) of the Chang Gung
Medical Foundation (CGMH IRB No. 201801283B0 and No. 202200758 B0).

ARFI %asurement

ARFI imaging was done with an Acuson S2000 system (Siemens Medical_Solutions).
Liver stiffness was measured with a standardized protocol at two locations of the right
hepatic lobel'213, The mean of the two locations was used as the final measurement.
Most of the studies were done by one senior technician (HTW). Because it is not covered
by the Taiwanese National Health Insurance Administration, the charge of ARFI
(around 50 United States dollars) was mostly paid by the patients. The exceptions were
patients undergoing a liver biopsy study or those participating in clinical trials (around
25%), where the cost was paid for by research grants. The first ARFI study was used in
this analysis. The ARFI-estimated fibrosis grades will be according to the cutoff values

in our previous histology proven study!13l.

tients
The data of this study were retrieved from the Chang Gung Research Database of the
Chang Gung Memorial Hospital, Linkou and Taipei branches. All patients who
received ARFI imaging between January 2011 and September 2018 represented as the
index patients. A total population of 2405 patients were included. The Chang Gung
Research Database includes the original electronic medical records, comprising health
care facility information, patient information demographics, diagnosis information,
drug information, procedure information, and other health digital information. All the
personal identifiers were replaced by a code. We organized a team that included both

hepatology and informatics departments of Chang Gung Memorial Hospital, along
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with outside technical consultants, to deal with this prgject!’”). We excluded patients
with incomplete viral markers and clinical data, dual viral hepatitis, alcoholic liver
diseases, autoimmune liver diseases, toxic hepatitis, genetic liver diseases and those
whose ARFI studies are with an interquartile range over median ratio > 30%, which is a
Ecommended quality assurance criterion (Figure 1)201. Accor%g to the viral markers,
patients were classified into three groups of HBV, HCV, and nonghepatitis B and non-
hepatitis C (NBNC) patients. The NBNC group consisted mostly of non-alcoholic fatty
liver diseasel'”. All the patients were follow-up with liver biochemistry, alpha-

fetoprotein, and liver ultrasound in 3-12-mo intervals.

Comorbidity

The comorbidities under investigation included hypertension [I10-I115], type 2 diabetes
mellitus [E8-13], dyslipidemia [E78], myocardial infarction [I21-123, I1252], atrial
fibrillation [148], Heart failure [I50], and ischemic stroke [163-166]. The ascertainment of
these comorbidities was based on three diagnoses from the outpatient department or

one diagnosis from the inpatient department.

Antiviral therapy
Patients could have undergone any of several different antiviral regimens in the study
period. Similar interferon regimens had been used in both HBV and HCV groups, and
such immune modulatory regimens were not uniform. Therefore, we simply recorded
whether interferon therapy was given during pre-enrollment or post-enrollment.
Similarly, multiple nucleot(s)ide analogues (NA) regimens for HBV and direct
antiviral agents (DAA) regimens for HCV were possibly taken in the study period.
Their mechanisms are suppression or elimination of viral replication. We record such

oral therapies into pre-enrollment and/or post-enrollment periods as one category.

Cancer registration data link
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In addition to their medical records, study subjects were linked with the database of
Cancer Registration, Chang Gung Memorial Hospital, which records information on all
cancers diagnosed in this hospital since 1987. We linked this database up to June 30,
2020.

ortality data link
This study used the national citizen identification numbers of patients to search the
mortality data bank established by the Statistics Office, Department of Health, Taiwan.
The mortality data bank stored death certificate data, which includes patient
demographic data such as the time, place, and cause of death; and the name of the
official who issued the document. Cause of death was classified using the International
Classifications of Diseases, Injuries and Causes of Death (ICD-10, World Health
Organization, 2015). The data was linked up to December 31, 2020.

This mortality data link will collect data for those patients lost to follow-up in this

hospital.

atistical analysis
Patient characteristics were represented as the number and percentage, or the mean +
SD, as appropriae. Continuous variables of the three independent groups were
compared using one-way analysis of variance (ANOVA) with Bonferroni correction.
Categorical variables ﬁere tested using the chi-square test, or the chi-square test for
trend, as applicable. Logistic regression was conducted to identify independent risk
factors of HCC for records before the ARFI study. Cox proportional hazards model was

nducted to identify independent risk factors of HCC for records after the ARFI study.
The Mantel-Cox procedure (Log Rank test) was applied to compareéisk factors and the
cumulative risk of HCC among different groups after ARFI study. Area under receiver
operating characteristic (AUROC) curve was done by a scoring system for HCC risk
prediction. The scoring system was based on the hazard ratio in the multivariate

analysis. Briefly, ARFI and FIB4 are according to its values and modified by timing 0.5
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or 2. Other factor were calculated as: Gender (G) (male = 2, female = 0); etiology score
(E) (HBV = 3, HCV = 2, NBNC = 1); age (year) score (A) (0-35 = 0, 35-40 = 1, 40-45 = 2,
45-50 = 3, 50-55 = 4, 55-60 = 5; > 60 = 6]; platelet (10°/L) score (A) (0-100 = 3, 100-150 = 2,
>150 = 1). Statistical analyses were performed using the SPSS software (versiZZ; SPSS
Inc., Chicago, IL, United States), and a P value of < 0.05 was judged as statistically

significant.

RESULTS

Baseline demographic features

A total of 1962 patients met our inclusion criteria. Among them, 1064, 507, and 391
patients were in the HBV, HCV, and NBNC groups, respectively (Table 1). The HBV
group had more men and lower prevalence of hypertension, diabetes mellitus, heart
failure, ischemic stroke, and dyslipidemia. Patients in the HCV group were older and
had lower male ratios, lower platelet counts, higher fibrosis index based on four factors
(FIB4s) and mean ARFI scores. NBNC group patients had higher body mass indices
(BMIs), lower prothrombin time international normalized ratios (INR), lower FIB4s,
higher platelet counts, lower rates of estimated cirrhosis, and shorter durations of

follow-up.

Alanine aminotransferase level grades at the enrollment

ARFI is strongly influenced by liver inflammation. This especially happens when
alanine aminotransferase (ALT) levels are greater than 5 x (180 U/L) the upper limit of
normal (0-36). So, we list the ALT level grades in the Supplementary Table 1. In total,
7.3% patients had ALT level greater than 180 U/L.

Comorbidity
There are significant differences in prevalence of hypertension, diabetes mellitus, heart
failure, ischemic stroke, dyslipidemia between HBV and the other two groups

(Table 1). After adjusting for age, gender, and BMI, the prevalence of hypertension,




diabetes mellitus, ischemic stroke, and dyslipidemia were significantly lower in the

HBV group than the non-HBV groups (Supplementary Table 2).

Cancers diagnosed before ARFI
We linked our index cases with cancer registration databases between 1987 and 2020.
There were many cancer diagnoses prior to enrollment. These cancers were either well-
treated or receiving active therapy. HBV had the highest rate of pre-enrollment HCC
diagnosis (14.1%, P <0.001, Table 2, upper panel). On the other hand, the NBNC group
had the highest rate of non-HCC cancer (10%, P < 0.001), with breast cancer having the
highest rate (4.3% for total or 10.8% for females alone, P < 0.001). Factors associated
with a high risk of HCC as identified by logistic regression were male sex, high mean
ARFI score, HBV, older age, higher aspartate aminotransferase (AST) levels, lower ALT
els, and lower platelet counts (Table 3). Hypertension and diabetes mellitus were
associated with higher risk of pre-diagnosed HCC while dyslipidemia was associated
with lower risk of pre-diagnosed HCC.

Cancers diagnosed after ARFI

After excluding patients with cancer diagnosed before enrollment, the HBV (4.0%) and
NBNC (1.3%) groups exhibited the highest and lowest rates of HCC occurrence (P =
0.033, Table 2 middle panel). Factors associated with HCC diagnosis were male sex (P =
0.013), high ARFI score (< 0.001) and HBV (P = 0.019, Table 4). In Cox’s regression
analysis, male gender, HBV, platelet counts and ARFI scores were associated with

higher risks of HCC.

HCC development after enrollment in different fibrosis stages

According to the cutoff values of mean ARFI determined in our previous histology
proven casesl!3, we divided the study population into cirrhosis, severe-fibrosis,
moderate, and mild to non-fibrosis groups. The cumulative risk of HCC development

was highest in the cirrhosis group, followed by the severe fibrosis group and lowest in
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none to moderate fibrosis groups (Figure 2, P < 0.001). The 5-year risk of HCC was 5.9%
and 9.8% for those patients ARFI-graded with severe fibrosis and cirrhosis, respectively.
When those patients with ALT greater than 5 x upper limit normal were removed, the
5-year risk of HCC was 6.1% and 10.4% for those with severe fibrosis and cirrhosis
respectively (Supplementary Figure 1). There was no difference in predictive abilities
across different etiologies (Supplementary Figure 2), suggesting that high ARFI scores
are a good predictor of HCC diagnosis for HBV patients, along with HCV and NBNC

patients.

AUROCs of HCC prediction in different non-invasive scoring models

The AUROCs show that ARFI or FIB4 alone give similar 3- or 5-year predictions of HCC
(AUROCs around 0.739-0.756) (Figure 3). After adding Gender, etiology, age, and
platelet scores, the AUROCs may increase to 0.772-0.840).

Mortality during study period

No significant difference in total mortality was found across the three groups. The HBV
group corresponded to a marginally higher HCC related mortality (3.3%, P = 0.057)
(Table 2, lower panel). However, the Non-HCC related mortality was the lowest in the
HBV group (P < 0.027). Male sex, age, lower ALT levels, higher AST levels, lower BMI,
higher ARFI scores, and ischemic stroke were associated with higher risk of mortality in

Cox’s regression (Supplementary Table 3).

DISCUSSION

Within our patient cohort of 212 patients were diagnosed with HCC prior to enrollment
and 67 developed HCC after enrollment (Table 2). High ARFI scores were associated
with pre-diagnosed HCC occurrences in a multivajaate analysis (P < 0.001, Table 3) and
a good predictor for HCC after enrollment using Cox’s regression analysis (P < 0.001,
Table 4). The ARFl-estimated fibrosis grades showed a severity-dependent increased
risk of HCC in the post-enrollment period (Figure 2). The 5-year risk of HCC was 5.9%
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and 9.8% for those patients who were ARFI-graded with severe fibrosis and cirrhosis,
respectively. Addition of age, gender, and platelet factors, only a small raise of AUROC
curves from 0.753 0.84 within 3-years and 0.742 to 0.828 within 5-year in the
prediction of HCC. These results suggest that liver fibrosis is the main risk factor for
HCC (Figure 3). Our finding is consistent with others in a recent study review!(2!l using
non-invasive fibrosis diagnosis models. Those patients with grade 3 and 4 fibrosis
should receive active surveillance of HCC.

ARFI-graded fibrosis predicts the HCC occurrence well among different etiologies
(Supplementary Figure 2). Although the correlation between ARFI and liver histology
fibrosis was relatively poorer in the HBV groupl(!? than with other two etiologies, HCC
risk prediction was as good as the other groups. This question was not well-addressed
in prior work where such investigations had much smaller clinical datasets or single
etiology cohorts. Additional investigations should further pursue this link.

In terms of prior work, ARFI studies on non-HCC patients typically focused on its
utility of fibrosis stagingl10-1222l. Exceptions include the work by Sun et all®], who
correlated ARFI with the indocyanine green test and found a positive correlation
between the two. ARFI was also correlated to Child Pugh scores in that study. They
suggested that ARFI imaging is a useful tool for assessing liver functional reserve. As
another example, a recent meta-analysis reported that ARFI scores may be a good
predictor of HCC recurrence-free survival in patients receiving radiofrequency
ablation(?!]. In a series of 1808 patients received ARFI, those patients with ARFI score >
1.33 cm/s showed a higher HCC development than those < 1.33 cm/s[]. Therefore,
there is good evidence that ARFI can measure liver fibrosis, reflex the liver functional
reserve, and predict HCC recurrence. Our study adds to these conclusions, as Cox’s
regression analysis confirms that high ARFI scores are a risk factor for HCC and
mortality (P < 0.001, Table 3 and Supplementary Table 3).

In aspects of HCC diagnosis, the HBV had higher occurrences than the NBNC group
(Table 2). This aligns with previous investigations, e.g., the study by Chen et all2¢] who
reported higher occurrences of HCC in their HBV (4.8%) and HCV (4.7%) groups
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compared to their NBNC group (0.3%). Even so, the prevalence of HCC in our NBNC
group is much higher than the work, but this is because Chen et all?! included healthy
subjects in their NBNC group, while our NBNC cohort was a disease group. Even
though NBNC patients had a lower incidence of HCC (P < 0.001) this was offset by
higher incidences of non-HCC cancers. Consequently, the totﬁmortality rate was
similar among different groups (Table 2). This is consistent with a recent meta-analysis
by Mantovani ef all?’l that concluded that extra-hepatic cancers were increased in non-
alcoholic fatty liver disease. It should be noted that such trends were only identified in
the pre-enrollment period because it had a longer past history. We can record many
cancers in the pre-enrollment period because the diagnosis of all cancer types has been
recorded in our cancer registration database since 1987. We found that breast cancer (P
< 0.001), colon cancer and hematologic cancers were the main cancers in the pre-
enrollment period. These types of cancers respond to treatment therapy well, allowing
us to include such survivors in our cohort.

There were lower rates of comorbidities in HBV than other groups (Table 1). This
seems to be related to high metabolic syndrome in the HCV or NBNC group. However,
after adjusting for gender, age, and BMI, such a phenomenon was still presented
(Supplementary Table 2). As early as 2006, Jan et all?® had reported a lower prevalence
of diabetes, hypertension, obesity, hyperlipidemia, and obesity in HBV than HCV or
NBNC in a population-based study in northern Taiwan. Another nationwide study by
Kuo et all® that examined 1376344 diabetes patients between 2000 and 2012 also
confirms these results. Before ollment, they excluded patients with a history of
myocardial infarction (2.28% in HBV group and 4.19% in non-HBV group, P < 0.Q01)
and cerebrovascular diseases (15.6% in HBV group and 24.3% in non-HBV group, P <
0.001). The percentage of excluded patients was lower in their HBV group than non-
HBV groups for both diseases. After enrollment and propensity matching, the risk of

-cause mortalities, myocardial infarction, ischemic stroke, and heart failure were
higher in the non-HBV group than the HBV group (P < 0.001) in a mean follow-up of

5.3 yearl??l. A study by Sung et all®! from Korea showed similar findings. They point out
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that the difference was more profound in HBV with liver dysfunction than those
without liver dysfunction. They suggest that the HBV-related proinflammatory effect
may be the reason for decreased risk of comorbidity.

Previous studies did not discuss the reason for these low comorbidities in the HBV
patients. A recent review suggests chronic HBV infection may protect infected subjects
from the development of metabolic syndrome and hepatic steatosis®'l. The immune
system is a double-edged sword. Its efforts against microorganisms may induce host
tissue damagel®. Chronic persistent HBV infection is characterized by an initial
immune tolerance phase that allows active HBV replication without immune-mediated
inflammation to liver tissuel®l. Liver inflammation occurs only when the immune
system is triggered to attack HBV carried hepatocytes(®l. This contrasts with HCV and
NBNC groups with persistently mild inflammation in the liver.

There is a longer HBV-related immune tolerance phase in East Asian than in the
African which could be related to genetic polymorphism in human leukocyte antigen
(HLA)-DP and -DQ locil'635. Such HBV-related gene variants decrease antigen
presentation to avoid fatal immune response, but also establish an environment that is
suitable for chronic persistent HBV infectionl'®l. Our recent study indicated that those
HBV-related single nucleotide polymorphisms (SNP)s in HLA-DP and -DQ loci were
associated with high viral load in the HCC familyl®*l. Such patients would be more
likely to be associated with liver dysfunction as those mentioned in Sung’s series[30l.
From the above clues, we suspect that the low comorbidity trend in the HBV group may
be partly associated with a low antigen presentation strategy.

One of our limitations is that Life-long disease consequences are not easy to examine.
The mean follow-up duration after enrollment could be considered as relatively short
(3.13 years to 4.59 years). We may need longer and more specific studies to explore the
link between HBV infection and comorbidity. It should be noted that HBV-related
single nucleotide polymorphism at HLA-DP and -DQ loci in East Asians are quite
different from other regions!'¢l. The low comorbidity in the HBV group may be limited

to East Asian. Another limitation is that the contribution of therapy to morbidity and
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mortality were difficult to evaluate. We notice that the post-enrollment interferon
therapy was associated with lower pretreatment HCC and post-enrollment oral
antivirus therapy was associated with lower post-enrollment HCC. However, these
findings may be due to a relatively better condition of chronic liver disease, which
could have made the pre-enrollment therapy unnecessary. Similar situations concerned
about therapeutic response in HCC-related mortality could be presented. With the
success of checkpoint inhibitors in HCC therapy®7l, future predictive biomarker study

will be needed to clarify the difference in mortality among groups[331.

CONCLUSION

We conclude that even ARFI fibrosis prediction in the HBV group is relatively poorer
than other groups, its performance or clinical significance in predicting HCC or
mortality is as good as with other etiologies. The HBV group had the highest risk of
HCC and the NBNC group had the highest risk of non-HCC tumors, especially breast
cancer. Low comorbidities in the HBV group were found, which may be a consequence
of low metabolic syndrome and low antigen presentation strategy.

Figure 1 Patient flow chart. HCC: Hepatocellular carcinoma; ARFI: Acoustic radiation

force impulse; HBV: Hepatitis B virus; NBNC: Non- hepatitis B, hepatitis C.

Figure 2 Cumulative risk of hepatocellular carcinoma after enrollment in different
acoustic radiation force impulse-fibrosis grades. Higher risk of hepatocellular
carcinoma (HCC) was found in acoustic radiation force impulse (ARFI)-severe fibrosis
and -cirrhosis grades than none to moderate fibrosis grades. The 5-year risk of HCC
was 9.8 % for those ARFI fibrosis graded as cirrhosis; 5.9% for those graded as severe
fibrosis; and only 1.7%-2.0% for those lower or equal to moderate fibrosis. Purple:
cirrhosis; yellow: severe fibrogis; green: moderate fibrosis, blue: none or mild fibrosis
[Log rank test: P = 0.026 (3 vs 4); P = 0.015 (3 vs 1+2); P < 0.001 (4 vs 1+2)]. HCC:

Hepatocellular carcinoma; ARFI: Acoustic radiation force impulse.
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Figure 3 The area under receiver operating characteristics of hepatocellular carcinoma
prediction in different non-invasive scoring models. A: Within Bﬁar period after
enrollment; B: Within 5-year period after enrollment. The area under receiver operating
characteristic (AUROC) show that acoustic radiation force impulse (ARFI) or four
factors (FIB4) alone give similar 3- or 5-year predictions of hepatocellular carcinoma
(HCC) (AUROC around 0.739-0.756). After adding G (gender score), (etiology score), A
(age score) and P (platelet score), the AUROC may increase to 0.772-0.840. Both ARFI
and FIB4 models predict 3- or 5-year HCC quite satisfactory suggesting that fibrosis is
the main risk factor for HCC. ARFI: Acoustic radiation force impulse; FIB4: Fibrosis
index based on four factors; G: Gender score, male = 2, female = 0; E: Etiology score,
hepatitis B virus (HBV) =3, HCV = 2, NBNC =1; A: Age score (year), 0-35=0,35-40=1,
40-45 = 2, 45-50 = 3, 50-55 = 4, 55-60 = 5; > 60 = 6; P: Platelet score (10°), 0-100 = 3, 100-
150 =2, > 150 =1; Sen: Sensitivity; Spe: specificity.

12/20




0T/ ¢l

%000 (T= 1€ 7) 10000 > 0FTHT 190F09°T 9V0FOV'T 1(s/w) 11V ueay
%SEET (T=1°¢%7) 10000 > EITF90C VO'EF IEE 0CLTF¥ShT peId
%GTEL (€% 1°¢% 2) 10000 > 809LF96'8IC  6L09FCL0LL 9819 F 98°LLL (1/601) 2193e1d
%STTh €E®1€X7) 07000 EI0F90°T ICOFITT CLOFOUT  (INI) dWn UIqUIONoI ]
%6LTL ICTF260 6L TFI60 €TTFE60 (1p/3w) Emim

%EEL TEQLFOVES  1969FTSTL  88TILFSOCL (1/n) E@

%TL'L TLOSFOPSS  S08CFIPT9  9TTOLFOSLS (1/n) 1SV
%STTh (€22 0v000 8F'0FEF ISOF6CF IS0 F SPET (1p/Bw) urumqry

%€0°0 (€2 1) 07900 QUILFLOPE  TLILFE9EE LVVLFL6'1E (zu) xapuy usadg

Apnis [V e eiep qe]

%LV'E (€% 1°€% 7) 10000 > €TF FST9T GL'E F8EHT T9€F99¥T (ew /3Y) 1Ng

%08T (E®TTHL'C®T) 10000 > SLSFSLTIL LS8 TFL9I9L 79 LF¥E991 (wo) 8

%60 (€ERTTRL'EXT) 10000 > 60FLF¥60L  LLTLFEST9 0€°TL F9€89 (33 1y8rom

%00°0 10000 > (9°69) geC (8g9) eLT (¢°£2) cz8 (%) u *xas o[

%00°0 (T®1°¢% 7) 10000 > OLSLFL6TS  F80LF69°8S 06'0L ¥ S0°TS (14) 23y

sonjderdowag
je1 SuISSIA onfead  (I6€ =4) DNAN (20S=4) ADH (#901 =) AGH

110102 3y} Jo samjed] onydeiSowap aurpasegq [ 3[qeL




0T/ vl

“11 9oUaI19Ja1 0} SUTPIOdDE SaNJeA JJon D),

(€2®7’¢® 1) 10000 >

10000 >
10000 >
£95°0
1600
€200
10000 >
10000 >

10000 >

€Te/19C
CI'TFETE

(0ze) st
(028
(coz
(cDe¢
(81 £

(F61) 94

(762 cL1

(0°29)¢cT

(¥2) 6T
(9¢1) 19
(6'61) 82

88°¢/16'€
CCTFHET

(£81) g6
(e L1
oDsg
@du
#¢e) L1
(€02 €0t
(062) LFL

(Lze)991
(F¢1) 89
(z12) 011
(rze) 91

65°€/PCT
TTF6SF

(091) 041
(90)9
tna
(806
€Dt
(T 61l
(0£1) 181

(Tsp)isy
(LoD ¥1r
(o€ 8T
(r18) 1688

AOI/ueIpay
as F ueay

(Tead) dn-morog
erwapidys{q
aY0x)S dIAIS]
UOTIORIJUT [RTPILDOAIA
UORe[LqY eIy
aInprey }Iea ]
sajaqeI(]
uorsuaed Ay

sen1pIqIowo)
SISOIqIJ-UOU 10 PIIAN
SISOIQTJ SIIPOIN
SISOIqI) 919A3G
SISOUIIT)

1SNJEe}s ssaujjnig




€€0°0 €Ds (£g) el (%) ¢F DDH
aC&EZOMCOnamOQ xm.quCmU
SN 0F¥ ¥ TTe- 81'G F L&°¢- ST FILT JUSWII[OIUD 210§3q SIEIA MOT[O]
SN €0z (80) % (€0 ¢ s1a0ued AZo[ojewa
110070 > (€7) L1 (816 (Tot I20UeD JseaIg
SN cD9 (CIOXS (806 190D U0[0))
100°0 > (001) 6€ (6'9) o€ (F¢) 9¢ I20URd HHH-UON
100°0 > (o) oz (c'9) T (T#1) 0st DDH
anEzOEwnwh_& xm.quCmU
@®€c1%¢ 1000> STIF 0LE- 9GS F LT 86'C F 59T JUAWI[[0IUD 210§aq STeAK MO[[O]
£T0°0 > (#0%) 8s1 (Top) vec (s72) 6€C alewa g
16€ L0S 7901 SISED [EJ0,
anjea d ONIN ADH A9H

sdnoig juaraggrp ur Lyeyrowr pue sdUR) g [qEL

‘9seldjsuenourwe sjeyredsy ( [QY Oselajsuenourue auluey {11V O suneday-uou ‘g snurpeday-uoN :DNGN ‘sniia

D snnedal :ADH ‘snuia g suieda] (AGH ‘xapur ssewt Apog :[INg ‘Xapul F-s1s01ql] FAd ‘@s[nduwn 8010J UOHeIpeT dNSNodY [V

(1)




0T/ 91

‘D sneday-uou ‘g snieday-uoN :DNGN ‘snata D snieday (ADH

‘snata g snnedea (AGH ‘ewoumnied remppdojeda :DDH “APieredas junod aram jusned auwres Ay} U0 SIadUED JUSIRIJI( DTeWdy]

g "[20°0 = dz

/ATuo arewrag;
SN L8TF00T 66T F 69T 96T F6ST JuRWoIUL 1aje s1eak MOJ[O]
SN oD¥ (Crakas #1) St ISLISIP IDAI[-UON
SN (€19 F1) 2 (909 9SBASIP I2AI']
SN A81) £ (918 (D9t S120UEed DHH-UON
LS00 0D ¥ (Crakas (ce) ag DDH
SN ¥ 1 (r'g) v (89) T [e30} A[eRIoN
SN 00T FSCT 98T FIST 98 TFEFT JuRWI[OIUS Joye s1eak MOJ[o]
SN €0t ot (Toz IDUED 2)e}S0I]
SN ot (000 909 s1a0ued A3070)eWaH
SN €0t (0o Toc I20UED Jsealq
SN €01 (90) ¢ (roz I9DUED U0[0)
SN (re)zr (87 #1 T2 1T lowny DOH-UON




0T/ L1

96v°C 180 v0T'T 819°0 JUWI[OIUd-31]
z10°0 1100 Adesayy uorsyiayuy
181 0IT'T 9¢6'T 010°0 1000 > IRV
Q00'T 0160 9660 90°0 c10°0 NG
€10'T 0660 1001 1180 090°0 xapur uaadg
Q00°T 000'T €00'T Se0°0 8ET°0 PRIl
860°T Q80 0860 62L°0 0410 urqnayig
JATIR L00°T ZI0'T 000°0 0100 1SV
£66°0 6860 €660 100°0 €vTo L1V
990°1 620°L V0T 000°0 1000 > 14 93y
qee'e 0180 PP9'T 691°0 ADH
e L 61T 600 000°0 A9H
- - - 000°0 10070 > 4301017
€/£°S 0STC 66€'€ 000°0 1000 > 9N
H&&&D IaMO7] oner ﬂ.HNNmm wﬁﬁmb d wﬁ—db d
sisA[eue
1D%56 dpeuRARMN djerIeATUN

JUSW[OIUR 3103 pasouseIp ewourdIed re[nf[adojeday 10J uorssai8ar o1jsido ¢ ajqeL




0z/ 81

‘asndwr 20107 UOTRTPRI dSNODY LNV Xopul sseur Apog JAg ‘2se1ajsuenourure aje)redsy [y 2seIsjsuerourue auriey 11V

‘snaa 0y spyedayr] :ADE] ‘sniia g snedap] (A9 681 = U Amﬁmﬁ.ﬂmu remypeooyeday) sases ‘eyep aje(dwod ynm (946°62) 7961 /1871

veLE £1€0 gnmo.ﬁ ¥88°0 L¥e0 IOLS OTWAYIS]
0290 2020 840 000°0 1000 > enwaprdisig
80S°C P01 8191 1€0°0 1000 > STH[eW S83eqrI(]
vese T0L1 16€C 0000 L000 > uorsuoyed A
€LLS 80%°0 PeQl £2s0 juawjoIua-ysod pue -a1]
911 18¢0 £990 9¢10 JULUWI[OMUL-}S0]
8¢LE G640 1241 8910 JUaW[OIUS-31]
IST0 1700 sjuagde SNITA-TIUE eI
L1970 €200 110 #0000 JULUWI[OMUL-}S0]




0Z/ 61

cere V210 TLLO VL0 FUIWI[[OIUD-31 ]
€760 7180 Adesayy uorsyiayuy
L ¥29°01 GLLOT 0000 1000 > (s/w) 1AV
6501 768°0 €260 TS0 PEE0 NG
00T G660 Z10°01 6910 610°0 (fuw) xapur usajdg
0001 986°0 €660 %00 100°0 > (1/601) 32127e1d
S6T1 09%°0 TLLO 9Z€0 2960 (1p /8w) uiqnaig
L10°T €660 S00°01 670 5090 (1/n) 1sv
€001 G860 7660 110 8810 (1/n) 11v
1901 9660 82001 76070 10070 > (14) 98y
€41 01 10£°0 0£9°0C 0ST°0 ADH
SHT 9L €Tl €LY OF €200 AgH
LS00 61070 4301017
SH09 €6 T 96£°0C 6000 000 9N

1addn IdMO] onjer piezey anfea J anfea g

s1sATeue
1D%56 AeLRALMA ajerreATUN
G

JUSUWI[[OIUR I3}JE PALIMID0 BWOUIdIED Ie[n[[a203eday 10J uoissardar s,xo) § [qeL




‘asindur 010§ UONeIPEI J1ISNodY ([N V ‘Xopul sseuwr Apog [N ‘2serajsuenjourure aejredsy (| JGy (oseIajsuRIjouTe aurie)y

STV fsnara O snnyedar] ( ADE ‘snarta g snmedor] tAgE C(ewourored uxzzmuoammma sased gF ‘eyep aopdwod ynm (94874) 6F41/F4C1

0¥8¢c
69¢+d9¥°1
900°¢
¥ore
0671
(%
8¥6°L

657 ¢

0960
0000
01£0
84470
852470
080°0T
¥eL0

99¢°0

0¢6 01
00000
09¥°01
Feg oL
c9e0¢e
S0r0c
€001

6760

€900
1460
¥0€0
LIC0
0110
600
2260
9800
7160

o1 |

€ec’o
coco
<000
10070

V41070

erwaprdrsAg

901)S DIWSYIS]

SN}I[[oW Sajaqer(]
uotsualRd A
juswy[oIua-jsod pue -a1J
JUSWI[[OIUS-}SO ]
JUSWI[[OIUS-I1]

Adesap snara-nue IO

JUISW[OIU=2-350 ]




82280 _Auto Edited.docx

ORIGINALITY REPORT

175%

SIMILARITY INDEX

PRIMARY SOURCES

Chen, C.H..."Hepatiti.s B virus transmission.and 94 words — 2%
hepatocarcinogenesis: a 9 year retrospective cohort

of 13676 relatives with hepatocellular carcinoma", Journal of
Hepatology, 200404

Crossref

Chgng-Jen ;hen, Pgl-Kwel Tsay, Shiu-Feng Hu_ang, P.O_7O words — ’I %
Hsiang Tsui, Wan-Ting Yu, Tse-Hwa Hsu, Jennifer Tai,

Dar-In Tai. "Effects of Hepatic Steatosis on Non-Invasive Liver

Fibrosis Measurements Between Hepatitis B and Other

Etiologies", Applied Sciences, 2019

Crossref

n . " i 0
Zg?gtracts APASL 2013", Hepatology International, 42 words — ’] /0

Crossref

Te-Chien Ku, Pin-Han Wang,]hen—Llr.]g HL.Jang,.Hsmg— 39 words — 1 %
Yu Chen, Ji-Tseng Fang, Hsi-Lung Hsieh, Jiun-Liang

Chen. "The survival outcome of nasopharyngeal cancer

patients with traditional Chinese medicine external use: A
hospital-based study", Journal of Ethnopharmacology, 2021

Crossref

. : 0
www.ncbi.nlm.nih.gov 32 words — 1 /0

Internet



— — — — — g
AN W N —_ o

— —
(@) ul

Dar-In Tai. "Relative Roles of HBSA | 0
ar-In Tai | e'atlve oe; 0 SAg Seroclearance 27 words — 1 /0
and Mortality in the Decline of HBsAg Prevalence

With Increasing Age", The American Journal of

Gastroenterology, 03/02/2010

Crossref

I\?\Q/r\:]\é\t/.siemens.com.au 7 words — | 06
ﬂm.clinicaltrials.gov 29 words — < 1 06
Iz:}\tc;i((jltemic.oup.com 21 words — < 1 0%
itreﬁi;:.org 20 words — < 1 %
I\r/w\:(\a/r\gé\t/.ijcem.com 19 words — < 1 0%
i mapLeom 19 words — < 1%
Etigz/tvebstorage.blob.core.windows.net 16 words — < 1 %
I\r/W\Q/r\r/W\é\t/.spandidos-publications.com 16 words — < 1 %
assets.researchsquare.com 1awords — < 1 0%

Internet

. " . . 0
Voigt, I\/I... T.he re.Iatlons.hlp between maternal 12 words — < 'I /0
characteristics, birth weight and pre-term



N N N N N N —
Ul NN w N — (@) O

delivery: evidence from Germany at the end of the 20th
century", Economics and Human Biology, 200406

Crossref

) PR ) . . . 0
Dar In.Ta-n. Elght year natl.onW|de. survival 11 words — < 1 /0
analysis in relatives of patients with
hepatocellular carcinoma: Role of viral infection", Journal of
Gastroenterology and Hepatology, 6/2002

Crossref

Tai, Dl P.-K. Tsay, W.J. Jeng, C-C. Weng, S-F. .\« < 1 0%
Huang, C.-H. Huang, S.-M. Lin, C.-T. Chiu, W.-T.

Chen, and Y.-L. Wan. "Differences in Liver Fibrosis Between

Patients With Chronic Hepatitis B and C: Evaluation by Acoustic
Radiation Force Impulse Measurements at 2 Locations", Journal

of Ultrasound in Medicine, 2015.

Crossref

i 0
I\ﬁ\:{\%/r\:]\;\t/.hqontarlo.ca 11 words — < 1 /0
0
ki 9 words — < 1 %0
ro-journal.biomedcentral.com < 1 %
Internet 9 words —
.o 0
mvm\é\tl'kjlm'org 9 words — < 1 %0
0
ﬁm.researchsquare.com 9 words — < 1 /0
. . 0
bmjopengastro.bmj.com 8 words — < 1 /0

Internet

worldwidescience.org

Internet



8 words — < 1%

. 0
26 I\r/wxg/r\rlw\éxt/.arca.ﬂocruz.br s words — < 1 )
. 0
24 V-rme.ro swords — < 190
" ; ; n i i 0
Pediatric Ultrasound", Springer Science and 7 words — < ’] /0

Business Media LLC, 2021

Crossref

B.lngran Yu, Ning Zhjang, an Fengf Yongfa. Zhang, 6 words — < 1 %
Ti Zhang, Lu Wang. "Hepatic Arterial Infusion

Chemotherapy Combined with Tyrosine Kinase Inhibitors and

PD-1 Inhibitors in Hepatocellular Carcinoma", Research Square

Platform LLC, 2023

Crossref Posted Content

OFF OFF
OFF OFF



