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Abstract

Background: The most common risk factors for hepatocellular carcinoma (HCC)
are hepatitis B (HBV) and C (HCV). Patients with HCV related HCC have biology
and outcomes distinct from HBV related HCC. We evaluated whether there is a
difference in time from diagnosis to treatment between HCC patients with HBV
and HCV.

Methods: We conducted a retrospective chart review to identify patients with
confirmed HCC, and a known diagnosis of either HBV or HCV at Bellevue Hospital
Center between January 2005 and December 2009. Medical records were
reviewed for disease and treatment characteristics.

Results: Seventy HBV patients and 76 HCV patients were identified. HBV patients
were mostly Asian (87%), while the majority of HCV patients were Black and
Hispanic (28% and 47%, p<0.0001). At diagnosis, the HBV group presented with
larger tumors compared to the HCV group (median 5.3 cm vs. 3.1 cm, p=0.025),
and HCV patients were older than HBV patients (median age 61.3 years vs. 50.7
years, p<0.0001). Patients with HBV related HCC received treatment quicker than
their HCV counterparts (median 2.1 vs. 3.2 months, p=0.019).

Conclusion: Patients with HCV related HCC wait longer for treatment when
compared to patients with HBV related HCC in an urban inner-city hospital Efforts
to reduce time between outside referral to oncology services may help decrease
such disparity.
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Introduction

Hepatocellular carcinoma (HCC) is a global burden which accounts
for the 3rd leading cause of cancer induced mortality [1]. In the
United States (US), HCC is ranked as the 5th leading cause of
cancer related death, and its incidence tripled between 1975 and
2005 [2]. Although the incidence of HCC in Asians who account
for most of the hepatitis B (HBV) related HCC has not changed,
the mortality rate has declined due to successful treatment of
HBV and early detection of HCC through surveillance [3,4]. In
contrast, the incidence of HCC among Hispanic, Black and White
men has risen sharply largely attributed to the consequence
of HCV infection and the increase in obesity rates [2,5]. Viral
hepatitis still accounts for up to 80% of all newly diagnosed
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HCC worldwide, and in the US, 60% of new HCC diagnoses were
related to HBV or HCV [6-8].

HBV and HCV related HCC are distinct entities that differ in route
of viral transmission prior to HCC diagnosis, latency period for
the development of HCC, tumor size at diagnosis and mortality
rate with systemic therapy [9-12]. These differences raise the
question of whether time between diagnosis and treatment in
HBV vs HCV related HCC is also different.

In this retrospective chart review, we compared the demographic,
social and disease characteristics between these groups then
compared the time from diagnosis to treatment in HBV and HCV
related HCC patients.

Materials and Methods

Data collection

After obtaining approval of the Institutional Review Board at
New York University School of Medicine, we reviewed charts of
patients with a diagnosis of HCC and HBV or HCV at Bellevue
Hospital from 2005 to 2009. All patient outcomes were followed
through December 2016. Variables collected included race,
language, gender, cancer stage, BCLC score, Child Pugh Class,
imaging type, tumor size, and type of treatment. Time from
diagnosis to treatment, whether patient had a primary care
physician (PCP) and the location of patients’ residence were
also collected. Medically underserved patient populations are
defined based on the geographic locations of patient’s primary
residence according to federal standards by zip code. Patients live
in such geographic locations have a shortage of access to medical
providers, calculated based on Index of Medical Underservice
(IMD). Delayed treatment is defined as receiving treatment more
than 14 days after diagnosis. Reasons for delay were classified
as follows: delayed referral to oncology, diagnostic workup or
admission to hospital prior to treatment.

Table 1 Patient disease and treatment characteristics by hepatitis type.
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Date of diagnosis

The date of diagnosis was the date of biopsy when the specimen
was confirmed to be HCC. For patients without a tissue biopsy,
the date of diagnosis was the date of imaging (CT scan with
intravenous contrast or MRI with contrast) that showed a hyper-
vascular solid liver mass with features characteristic of HCC.

Statistical Analysis

Patient and disease characteristics were summarized for all
patients by hepatitis type using descriptive statistics including
medians and ranges for continuous measurements, frequencies
and percentages for categorical measurements. Differences in
the distribution of characteristics between HBV and HCV patients
were tested using nonparametric Wilcoxon Rank Sum Tests for
continuous measurements and Chi-Square or Fisher Exact tests
for categorical measurements. P-values less than 0.05 were
considered statistically significant; all p-values are 2-sided.

Results

Viral hepatitis distribution, race, preferred language, and
location of residence, PCP referral

One hundred fifty-five HCC patients were identified between
January 2005 and December 2009, with 9 excluded due to
coinfection with either HIV (5 patients) or infection with both
HBV and HCV (4 patients). Of the remaining 146 HCC patients,
70 (47.9%) were HBV related and 76 (52.1%) were HCV related.
Table 1 summarizes the patient characteristics by disease type.
At the time of diagnosis, HCV patients were older than HBV
patients (median age 61.3 years, range: 41.2-86.7 vs. median age
50.7 years, range: 23.8-81.7, p<0.0001). Additionally, significant
differences exist between HBV and HCV related HCC patients
in racial distribution and language preferences. Eighty-seven
percent of HBV patients were Asian compared to just 11% of HCV

Variables Parameters HBV (N=70) HCV (N=76) Test score
Age at Diagnosis (in years) Median (Range) 50.7 (23.8-81.7) 61.3 (41.2-86.7) <0.0001A7A
Female 11 (16%) 17 (22%) 0.317~
Gender
Male 59 (84%) 59 (78%)
Race Asian 61 (87%) 8 (11%) <0.00017
Black 3 (4%) 21 (28%)
Hispanic 3 (4%) 36 (47%)
Other 3 (4%) 11 (14%)
Language Chinese 51 (73%) 6 (8%) <0.00017A
English 13 (19%) 44 (58%)
Spanish 1(1%) 23 (30%)
Other 5 (7%) 3 (4%)
Underserved Yes 33 (47%) 32 (42%) 0.5417
No 37 (53%) 44 (58%)
PCP Yes 22 (31%) 25 (19%) 0.38877
No 48 (69%) 57 (75%)
AChi-Square Test
AAFisher's Exact Test
AAWilcoxon Rank-Sum Test)
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patients (p<0.001). The top 2 racial groups in HCV patients were
Hispanic (47%) and Black (28%). Twenty-seven percent of HBV
patients and 25% of HCV patients received treatment within 14
days of diagnosis. No differences were detected between HBV
and HCV groups with respect to patient location (defined as living
in an underserved area) and PCP referral status.

Clinical features at diagnosis: Stage, BCLC score,
child Pugh class and tumor size

There were no differences in the distribution of HCC TNM stages
between the 2 groups (p=0.335) shown in Table 2. No differences
were detected between the 2 groups with respect to BCLC score
or Child Pugh Class (p=0.227 and p=0.848, respectively). Pre-
treatment tumor size was significantly bigger in the HBV group
compared to the HCV group (5.3 cm, range: 0-20.0 cm vs. 3.1 cm,
range: 0.8-15.0 cm, p=0.025).

Clinical features at treatment: Treatment
modalities

A total of 80% and 70% of patients in HBV and HCV group
received treatment, respectively. The rest of the patients in
both groups received no active treatment (either palliative
care or no treatment by patient preference) or lost to follow-
up. No difference was observed between the proportions of
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patients who received treatment. Of the 56 HBV patients who
received treatment, 45% underwent surgery, 23% received local
therapy and 32% received systemic therapy. Among the 53 HCV
patients who received treatment, 11% received a transplant, 11%
underwent surgery, 55% received local therapy and 23% received
systemic therapy. No difference was observed among the various
types of treatments between the 2 groups.

Social factors: Common reasons for delayed
time from diagnosis to treatment

Among the reasons that contributed to the delay of time from
diagnosis to treatment beyond 14 days, both groups had similar
distribution. The most common reasons were delayed referral
from diagnosis to oncology service, additional diagnostic workup
and patient hospitalization prior to confirmation of diagnosis
shown in Table 3.

Time from diagnosis to treatment

HBV patients received treatment more quickly after diagnosis
compared to HCV patients (median 2.1 months, range: 0 to 32.8
months vs. 3.2 months, range 0 to 135.5 months, p=0.019) Shown
in Figure 1. This difference persisted even after all patients who
underwent liver transplantation in the HCV group were excluded
from the analysis.

Table 2 Disease stage, child Pugh score and type of imaging and treatment by hepatitis.

VELE [ Parameters HBV (70) HCV (76) Test score
AJCC Stage | 13 (19%) 24 (32%) 0.3357
I 20 (29%) 18 (24%)
11 19 (27%) 16 (21%)
\Y 18 (26%) 18 (24%)
BCLC Score A 16 (23%) 25 (33%) 0.2277
B 20 (29%) 14 (18%)
C 28 (40%) 26 (34%)
D 6 (9%) 11 (14%)
A 41 (59%) 42 (55%) 0.8487
Child Pugh Class B 13 (19%) 17 (22%)
C 16 (23%) 17 (22%)
Child Pugh Score Median (Range) 6 (5-13) 6 (5-13) 0.4947AA
Imaging Modality CT 58 (83%) 56 (74%) 0.27077
MRI 12 (17%) 19 (25%)
us 0 1(1%)
Pre-Txt Imaging largest diameter (cm) Median (Range) 5.3 (0-20) 3.1 (0.8-15) 0.025A7A
AChi-Square Test
AAFisher's Exact Test
ANAWilcoxon Rank Sum Test

Table 3 Patients with time to treatment >14 days: Reasons for delay by hepatitis type.

Reasons for Tx Delay >14 days: HBV (N=51) HCV (N=57) Test score
Referral to Oncology after diagnosis 18 (35%) 22 (39%)
Diagnosis needs confirmation 15 (29%) 15(26%) 0.726A ‘
Patient required hospital admission before diagnosis 13 (25%) 14 (25%) : ‘
Patient lost to follow up 5 (10%) 6 (11%)

ACHI-SQUARE TEST
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Figure1 Comparison of time from diagnosis to treatment
between HBV and HCV related HCC* (*HCV group
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Discussion

Reasons that distinguish HBV from HCV related
HCC in Time from Diagnosis to Treatment

In HCC, early detection through surveillance leads to earlier
stage of disease at diagnosis, and contributes to longer overall
survival (OS). As of yet, no study has examined the time between
diagnosis and treatment [13]. Our study indicates that patients
with HCV related HCC have a longer wait time from diagnosis to
treatment compared to patients with HBV. This is the first report
of differences between times from diagnosis to treatment based
on the etiology of viral related HCC. Such difference could be
related to the following reasons:

Biological differences (Tumor size, age and
cirrhosis)

Due to smaller tumor size at presentation, there was a trend
(statistically insignificant) that HCV patients were diagnosed at an
earlier stage disease when compared to the HBV group according
to AJCC staging (32% vs. 19% Stage 1). Despite smaller tumor size
at diagnosis, fewer patients in the HCV group underwent curative
treatments compared to the HBV group. Even though HCV
related HCC patients tend to have smaller tumors at diagnosis
when compared to HCV related HCC, there has been no reports
in the literature connecting the tumor size at presentation with
the subsequent curative treatments among these 2 groups [9].

In our study, the median age at diagnosis of the HCV group was
10 years older the HBV group, a phenomena that is consistent
with the literature. In a retrospective study of 149 HCC patients
with either HBV or HCV over 9 years at the same institution
as our study (the Bellevue Study), the median age of HCV vs.
HBV patients was 58 and 50 years, respectively. Although this
difference was not statistically significant, up to 26% of patients
with HBV was diagnosed under age 40, while none of the patients
with HCV presented younger than age 40 (p<0.001) [9]. The
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difference in age at diagnosis of HCC between HCV and HBV
patients was validated in a Korean study where 3232 patients
were analysed from a national cancer registry [14]. The median
age of HCV patients was significantly older when compared to
HBV patients (65.4 vs. 53.9, p<0.01).

Even though cirrhosis score as calculated by Child Pugh Class
and BCLC score were similar in the HBV and HCV groups in our
study; historically, HCV patients have more cirrhosis [14,15]. In
a retrospective study looking at HBV and HCV related HCC over
a 10 year period, 815 patients treated at MD Anderson Cancer
Center were analysed. When compared to the HBV group, the
HCV group had a higher percentage of cirrhosis (86% vs. 59.5%,
p<0.001) [16]. Higher percentage of cirrhosis can contribute to a
longer delay between time of diagnosis and treatment in the HCV
group. Our study did not show a difference in cirrhosis between
HBV and HCV group, this could be due to smaller sample size
compared to published reports which may not truly reflect the
biological difference between the 2 groups.

Racial differences that contributes to difference
in curative treatment

Consistent with previous literature, HBV related HCC is mostly
represented by Asians, while HCV related HCC is dominantly by
Hispanic population in our study. Such racial difference is due to
the differential rate of infection of HBV versus HCV among the 2
groups. The racial difference between HBV and HCV groups can
lead to difference in the rate of diagnosis and treatment for HCC.

Racial disparity in HCC exists in surveillance, as indicated in the
SEER-Medicare database. Blacks have the lowest surveillance
rate for HCC (12%). Hispanics also had a low rate of surveillance
(17%), while Asians achieved the highest surveillance rate (28%,
p<0.001) [17]. A similar trend was observed in a retrospective
study in a safety net hospital in Texas, demonstrated that African
American patients with risk factors for HCC had the lowest rate of
surveillance [18].

Such differences are reflected in the lower curative treatment
rates among Blacks and Hispanics in the California Cancer
Registry. Hispanic patients were less likely to receive curative
treatment due to lower rates of surgical resection than their
Non-Hispanic white counterpart (p<0.01). When compared
to Non-Hispanic Whites, Black patients were 58% less likely
to get curative treatments such as liver transplantation, and
were 36% less likely to undergo other curative therapy such
as surgical resection [19,20]. This trend was demonstrated in
our retrospective study as well. Of the patients who received
treatment, 22% of patients with HCV related HCC underwent
curative modalities which included liver transplantation and
surgical resection compared to 45% of HBV related HCC patients
(p<0.001). We suspect that the reason for higher resection
rates in the HBV group is due to less cirrhosis in the HBV group
compared to HCV group [9,14,15,16]. Historically, Asian patients
with HCC in the US received more curative resections (40%) when
compared to an average HCC patient (15%), possibly explained
by a lower percentage of cirrhosis in the HBV group [21]. In a US
SEER database derived study from 1998 to 2012, 58,186 patients

This article is available in: www.acanceresearch.com



with HCC were identified, and it demonstrated that Asians had
the best chance of receiving surgical resection when compared
to the rest of patients (OR : 1.48, p=0.01). In fact, the same study
validated the observation that Asians had the lowest percentage
of cirrhosis relative to other racial groups such as Blacks (67.1%
vs. 78%, p<0.001) [22].

In patients who adhere to the HCC screening policy, which
recommends a yearly abdominal ultrasound along with tumor
marker AFP in populations at high risk of developing HCC,
there are more HCC cases diagnosed at an earlier stage. These
patients are usually healthier at diagnosis and can benefit from
curative intent treatments such as surgical resection [16,17].
These patients are also more likely to have better compliance
with subsequent follow-up appointments that eventually lead to
surgery [19].

Reasons that cause delay from diagnosis to
treatment for both HBV and HCV groups

Among the reasons for delay of time from diagnosis to treatment,
both HBV and HCV groups had similar distribution. Over 30%
of delays were related to delayed referrals from an outside
facility to oncology and over 20% of were related to the delay
of confirmation tests required to reach a diagnosis after the
initial oncology consultation. This process can be complicated
by multiple imaging studies, which lead to multiple subsequent
appointments and a higher chance of noncompliance.

Although statistically insignificant, 31% of HBV patients and
19% of HCV patients received a referral from their primary care
physicians; suggesting the importance of PCP involvement in the
initial diagnosis and timely referral for treatment in viral related HCC.

Lower socioeconomic status for patients who resided in
underserved area, as defined by federally designated zip codes
has been shown to contribute to worse outcomes in HCC
diagnosis, treatment utilization and overall outcomes [17].
However, patients with HCV and HBV related HCC in this study
had similar socioeconomic status, with 47% of HBV patients and
42% of HCV patients living in underserved areas.

Consequences of longer time from diagnosis to
treatment

In HCC, no studies have examined the consequences of delay in
treatment and patient outcomes. Delay in time from diagnosis
to treatment in several cancers can lead to adverse outcomes,
especially in curative settings. For instance, in breast and colon
cancer, when adjuvant chemotherapy is indicated, delay between
curative surgeries to adjuvant chemotherapy treatment leads to
a decline in cure rate [23,24].

Curative treatments

The best curative option for HCC is liver transplant, yet patients
with HBV related HCC frequently do not qualify due to tumor size
larger than the liver transplant criteria. This trend was observed
in our study as well.

The other widely accepted curative treatment in HCC patients
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is surgical resection. In a meta-analysis that included 14 studies
conducted in Asia, Europe and the US with 5 year follow up, the
overall survival (OS) and disease free survival among HBV and
HCV patients who underwent surgery was similar, indicating that
early stage HCC patients who received curative treatment could
achieve comparable efficacy [25].

Onthe other hand, our study indicated a trend that compared with
HBV patients; fewer HCV patients undergo curative treatments,
despite the trend that HCV tend to have smaller tumors and
with a relatively earlier stage at diagnosis. It would be important
to explore whether such discrepancy between smaller tumor
sizes and less curative treatments in the HCV group in a private
healthcare setting. It is unclear if longer time from diagnosis to
treatment in HCV patients contributes to less curative treatment
compared to the HBV group.

Local therapies

In HCC patients who underwent TACE due to ineligibility for
curative surgery, the outcome in HBV and HCV patients has been
studied retrospectively. In a case-control study examining HBV
and HCV related HCC where patients were matched based on
age, gender, location of treatment, Child Pugh score and tumor
stage, no statistical difference in survival was observed [10,26].

Systemic therapy

When patients with advanced disease which are no longer
candidates for TACE were studied and matched for gender, age,
location of cancer treatment and modality of HCC diagnosis,
the HCV group achieved longer OS with a hazard ratio of 1.62
(95% Cl: 1.06 to 2.48, p=0.025) [10,27]. This is consistent with
observations from the SHARP study. Among HCC patients
who were ineligible to curative or local treatments, sorafenib
achieved median OS of 10.7 months; HCV represented 60.4%
of the entire patient population [11]. In another phase Il study
in a HBV predominant patient population, the median OS was
only 6.5 months [12]. In a retrospective study of 255 patients
with advanced HCC at British Columbia, HCV infection instead of
patient ethnicity predicted better prognosis with longer OS in a
multi-variate analysis (p=0.04) [28,29]. These data suggest that
biological differences exist between HCV and HBV related HCC
in advanced stages. HCV related may indicate a better prognosis
when treated with sorafenib; the only FDA approved first line
systemic medication for HCC.

This is the first report looking at the difference in time from
diagnosis to treatment in HCC patients based on subtypes of
viral hepatitis. The time from diagnosis to treatment among HCV
related HCC patients are longer compared to HBV patients. As the
most common reasons for delay between diagnosis and treatment
were delay of referral from diagnosis to oncology services and
the need for additional procedures to confirm diagnosis, we
must look for ways to offer patients more efficient care. Efforts to
shorten the process of referral from outside institutions and the
confirmation steps of diagnosis in viral hepatitis related HCC may
help reduce the delay from diagnosis to treatment in both HCV
and HBV groups. Further investigation in a private healthcare
setting in a prospective manner would be needed to validate the
findings.
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Conclusion

Patients with HCV related HCC wait longer for treatment when
compared to patients with HBV related HCC in an urban inner-city
hospital (median time to treatment 3.2 months vs 2.1 months).
Efforts to reduce time between outside referral to oncology
services may help decrease such disparity.
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