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Abstract

Background The coronavirus 2019 (COVID-19) pandemic required an immediate and large-scale transition to telemedicine.
Telemedicine includes phone visits and video visits. Studies suggest that hepatocellular cancer (HCC) screening rates fell
at the beginning of the COVID-19 pandemic. If left unaddressed, HCC morbidity/mortality may increase following the
pandemic due to inadequate screening.

Aims To assess the impact of phone-only visits on HCC screening rates in patients with cirrhosis.

Methods Utilizing ICD-10 codes, 2 cohorts of patients with cirrhosis were identified. The pre-pandemic cohort had index
visit between 1/1/2019 and 6/30/2019 (n=290). The pandemic cohort (n=112) was evaluated between 4/7/2020 and
6/7/2020. Each cohort was followed for 6 months from their index visit to determine HCC screening rate. Demographics
and socioeconomic data from the American Community Survey database were compiled and compared between the cohorts.
Results HCC screening rates in the pre-pandemic and pandemic cohorts were 72.4% and 69.6%, respectively, p=0.67. No
differences in HCC screening rates were observed between the two cohorts when stratified by demographic and socioeco-
nomic factors.

Conclusions Use of phone-only visits was associated with adherence to HCC screening similar to that seen with in-person
visits. The lack of influence on screening rates by racial/socioeconomic factors suggest telephone-only visits do not exac-
erbate healthcare disparities. In times of public health of crisis, telephone-only visits may provide the necessary access to
hepatology care to ensure HCC screening regimens remain in-place for at-risk patients.
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Abbreviations HCC Hepatocellular carcinoma
ACS American Community Survey MELD Model for End-Stage Liver Disease
COVID-19 Coronavirus infection disease 2019 NASH Non-alcoholic steatohepatitis
EMR Electronic medical record SOC Standard of care
HCV Hepatitis C virus ™ Telemedicine
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Introduction Methods
The social distancing and stay at home orders instituted to ~ Study Populations

slow the spread of coronavirus 2019 (COVID-19) abruptly
shifted the landscape of delivering care to patients with
cirrhosis. Though previously not in widespread use, tel-
emedicine became an essential component of healthcare
delivery, and its use increased by 4000% [1]. While this
technology helped maintain access to care remotely, cer-
tain aspects of care in cirrhosis require in-person visits
including hepatocellular carcinoma (HCC) and variceal
screening/surveillance.

Professional society guidelines recommend semian-
nual surveillance in high-risk individuals using abdominal
ultrasound (US) with or without alpha-fetoprotein (AFP).
A multinational study demonstrated a decline of 26.7% of
new HCC cases reported, and delays in diagnosis near 50%
during the pandemic compared to pre-pandemic times [2].
In a study from the United Kingdom comparing the modes
of presentation of HCC in pre-pandemic and pandemic
cohorts, the pandemic cohort demonstrated an increased
number of patients presenting with symptomatic disease
and a decrease in the number of HCC cases found through
surveillance [3]. Another study demonstrated a significant
decrease in the number of abdominal US examinations
performed at a site in the USA at the onset of pandemic-
associated travel restrictions [4].

This disruption of guideline-based cancer screening
resulting in decreases and delays in identifying new can-
cers and subsequent delivery of treatment has been a topic
of alarm and focus during the pandemic. In the absence
of effective interventions, concerns have been raised that
cancer morbidity/mortality rates may rise in the years fol-
lowing the pandemic [5].

Telemedicine platforms have been proposed as a way
to maintain access to hepatology care and allow provid-
ers to stress the need to remain vigilant to HCC screen-
ing regimens. However, concerns have been raised that
telemedicine does not mitigate disparities in vulnerable
populations [6]. Factors such as access to high-speed inter-
net/mobile devices and digital literacy represent barriers.
In one study, Black race and age > 60 were associated with
a higher rate of telephone-only visits compared to video
visits [1]. This is particularly relevant given the average
age in the HCC population.

The primary aim of this study was to assess if linkage
to hepatology care through telephone-only visits would
prevent the decrease in HCC screening rates observed in
the aforementioned studies at the onset of the pandemic
as compared to a pre-pandemic cohort. The secondary aim
was to assess if social determinants of health influenced
the rate of HCC surveillance in either cohort.
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The study was approved by our Institutional Review Board.
The study population included adult patients > 18 years of
age with cirrhosis receiving care at a tertiary medical center
outpatient Hepatology clinic between 1/2019 and 6/2020.
Patients with cirrhosis were identified using the following
problem list ICD-10 diagnoses: B19.10, B19.2, E83.110,
K70.3,K70.31,K70.30, K71.7, K74, K74.3, K74.4, K74.5,
K74.6, K74.60, K74.69, K76, and K78.81. From the result-
ing list of patients, charts in the electronic medical record
(EMR) were independently vetted by study personnel (JU,
SR, SS) to confirm the diagnosis of cirrhosis. Two cohorts
(based on time period) were identified for comparison; the
pandemic cohort and the pre-pandemic cohort. The pan-
demic cohort (n=112) consisted of encounters between
4/7/2020 and 6/7/2020 that were conducted via relephone
visit only. The pandemic cohort date ranges correspond to
the time period with the highest volume of telemedicine
services at our institution following statewide stay at home
orders in response to the SARS-CoV-2 outbreak [7].

The pre-pandemic cohort (#=290) included encounters
between 1/1/2019 and 6/30/2019. The pre-pandemic cohort
represented "standard of care" (“SOC”) prior to implemen-
tation of telemedicine (100% of visits in-person). This date
range was specifically chosen to ensure pertinent outcomes
measured were appropriately linked (temporally) to the
appropriate cohort.

The index visit was defined as the first clinic encounter for
a patient occurring within the cohort date range and included
visits of new and existing patients to the practice. Individual
encounters were then independently vetted through direct
review of patient records in the EMR by study personnel.
EMR data was followed for a total of 6 months from their
index visit in each time cohort to record HCC screening
rates. Appropriate HCC screening modality was defined as
abdominal ultrasound or contrast-enhanced cross-sectional
imaging (MR or CT) based on provider discretion. Figure 1
outlines the process of identifying the two cohorts from the
total number of encounters during the respective periods.

Data Collection and Outcomes

Data regarding individual patient-level characteris-
tics, procedure orders, labs, visit metrics, and providers
was obtained. In each cohort, patients were followed for
6 months after their index visit to assess for performance of
guideline-based HCC screening. Adherence to HCC screen-
ing guidelines was evaluated by determining if providers
ordered appropriately indicated screening imaging (within
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Fig. 1 Development of cohorts

All scheduled visits for adult patients with cirrhosis receiving care at an outpatient Hepatology clinic
during the time periods of January 1, 2019, to June 30, 2019 and April 7, 2020 to June 7, 2020.

(n=1,053)

Pre-pandemic cohort

Visit Scheduled 1/1/2019 — 6/30/2019

Pandemic Cohort
Visit Scheduled 4/7/2020 — 6/7/2020

| Scheduled visits (n=535)

Scheduled visits (n=203)

Excluded:

No Show (n=15)

Cancelled Appointments (n=61)
Rescheduled Appointments (n=90)

Excluded:

Cancelled Appointments (n=11)
Rescheduled Appointments (n=72)
No Show (n=1)

Completed visits (n=369)

Completed visits (n=119)

Excluded:
Repeat visits (n=79)

Excluded:
Repeat visits (n=7)

Index visits (n=290)

1 month of index visit), and if the imaging study was per-
formed within 6 months of being ordered. The rationale for
allowing 6 months for the patient to have the appropriately
ordered imaging performed was to allow for flexibility of
scheduling both before and during the pandemic.

The American Community Survey (ACS) data was also
extracted to further characterize patient-level metrics includ-
ing urban vs. rural location. Laboratory data was extracted
from the EMR then manually reviewed by study personnel.
Labs were included if they were obtained within 2 months of
the encounter date, and the Model for End-Stage Liver Dis-
ease (MELD) and MELD-Na scores were calculated. Labs
from ER visits or hospitalizations were excluded as they did
not represent the patients’ baseline status. Data regarding
etiology of liver disease and evidence of hepatic decompen-
sation (including ascites, hepatic encephalopathy, or variceal
hemorrhage) were determined manually by study personnel
using progress notes, endoscopy records, and imaging find-
ings. Clinic encounters were characterized as either in-per-
son or telephone visit. Completion of the scheduled imaging
for HCC surveillance was the main outcome measure.

Statistical Analysis

We compared HCC screening rates between pandemic and
pre-pandemic cohorts using standard descriptive statistics
including means, standard deviations, frequencies, and pro-
portions. Unadjusted bivariate comparisons were analyzed
using Chi-square, Fisher’s exact, and t-tests, as appropriate.
Comparison of HCC screening levels between cohorts were

Index visits (n=112)

assessed using Chi-square tests. Mixed effects regression,
with random intercepts by patient, was performed to exam-
ine patient factors associated with HCC screening in pre-
pandemic and pandemic cohorts. Statistical tests were two-
sided, and a level of 0.05 was used to determine statistical
significance. Data processing and statistical analyses were
completed using SPSS statistical software, version 3.6.1.
(IBM, Armonk, NY).

Results
Study Population

The study population included 402 index visits across both
pandemic and pre-pandemic cohorts. The pandemic cohort
included encounters conducted via telephone visit only
between 4/7/2020 and 6/7/2020 (n=112). The pre-pandemic
cohort included in-person encounters in Hepatology clinic
from 1/1/2019 to 6/30/2019 (n=290).

Demographics

Table 1 details the pertinent characteristics of the cohorts
including demographics (mean age, race, and ethnicity), insur-
ance carrier, socioeconomic factors (mean income estimate
and location; rural vs. urban), and etiology/severity of liver
disease. The two cohorts were similar in age, racial composi-
tion, insurance carrier, and mean income. The most common
etiology of cirrhosis was non-alcoholic steatohepatitis (NASH)
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Table 1 HCC screening rates,

i Pre-pandemic (n=290) Pandemic (n=112) p-value
demographics, insurance, and
liver disease characteristics of Age, mean (SD) 61.5 (9.6) 61.9 (9.5) 0.71
patient cohorts Race
Black or African American 25 (8.6%) 11 (9.8%) 0.71
White or Caucasian 252 (86.9%) 98 (87.5%)
Other 13 (4.5%) 3(2.7%)
Ethnicity, Hispanic/Latino 6 (2.1%) 1(0.9%) 0.68
Insurance
Self-pay 4 (1.4%) 0 (0%) 0.71
Medicaid 3(1.0%) 2 (1.8%)
Medicare 177 (61.0%) 66 (58.9%)
Commercial 27 (9.3%) 13 (11.6%)
Managed Care 78 (26.9%) 29 (25.9%)
Missing 1(0.3%) 2 (1.8%)
Rural 97 (33.4%) 37 (33.0%) 0.73
Income Estimate ($), mean (SD) 48,000 (23,400) 48,200 (21,500) 0.93
Etiology of cirrhosis
NASH 153 (52.8%) 64 (57.1%) 0.98
Alcohol 48 (16.6%) 16 (14.3%)
HCV 54 (18.6%) 19 (17.0%)
AIH/Cholestatic 14 (4.8%) 5(4.5%)
HBV 7 (2.4%) 2 (1.8%)
Other 14 (4.8%) 6 (5.4%)
MELD-Na, Mean (SD) 7 (7.56) 10 (16.4) 0.13
Decompensated cirrhosis 143 (49.3%) 58 (51.8%) 0.74
Ascites 111 (38.3%) 47 (42.0%) 0.57
Varices 33 (11.4%) 16 (14.3%) 0.53
HE 68 (23.4%) 26 (23.2%) 1

AIH autoimmune hepatitis, HBV hepatitis B virus, HCV hepatitis C virus, NASH non-alcoholic steatohepa-

titis

in both cohorts. The severity of liver disease as measured by
MELD and proportion of patients with decompensated cir-
rhosis was similar.

HCC Screening Rates

Adherence to HCC screening measured by the ordering of
imaging (provider-level) and the completion of the ordered
imaging study (patient-level) was not different between
cohorts, with HCC screening rate of 72.4% in the pre-pan-
demic cohort compared to 69.6% in the pandemic cohort
(p=0.67). In the bivariate analysis there were no statistically
significant differences observed in HCC screening rates based
upon age, race, or location (rural vs. urban). This was true of
both pre-pandemic and pandemic cohorts (Table 2).
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Discussion

The onset of the COVID-19 pandemic abruptly forced
the medical community to adopt the widespread use of
telemedicine to maintain delivery of care, with its use
increasing by 4000% [1]. In the setting of the COVID-
19 pandemic, the main purpose of telemedicine was to
mitigate transmission of the SARS-CoV-2 virus, but the
application of telemedicine in patients with cirrhosis pre-
dates the pandemic. Proposed benefits include overcoming
geographical barriers to care, improving efficiency of care
with improvement in cost metrics, and improved patient
satisfaction/engagement [8, 9].
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Table 2 HCC screening rates in pre-pandemic compared to pandemic
cohort based on demographic and socioeconomic factors

Overall Pre-pandemic Pandemic
(n=290) n (%) (n=112)n
(%)
Patients completing screening 210 (72.4) 78 (69.6)
Age (years)
<55 35(61.4) 15 (65.2)
55-64 97 (77) 34 (82.9)
65-74 63 (72) 23 (60.5)
74-84 14 (78) 6 (60)
>85 1 (100) NA
Location
Rural 77 (79.4) 25 (67.6)
Urban 100 (71.4) 44 (73.3)
Race
Black or African American 19 (76) 7 (63.6)
White or Caucasian 183 (72.6) 70 (71.4)
Other 8 (61.5) 1(33.3)

Numbers/percentages of patients represents the specific subheading
in the first column who among those who underwent HCC screening
within the respective cohorts (i.e. not of the entire cohort)

All p-values not statistically significant

However, concerns have been raised that socioeconomic
factors that represent barriers to accessing Hepatology care
are not mitigated by use of telemedicine. In 2021, Weger-
mann et al. found that Black patients and patients with
nonprivate insurance (i.e. Medicaid, Medicare) were more
likely to complete a phone-only visit instead of a video visit
[6]. Another study suggested Black race and older age were
associated with lower digital literacy [1]. Access to elec-
tronic devices and/or high-speed Internet to facilitate video
visits are affected by geography and socioeconomic status,
thus potentially exacerbating existing disparities in access to
care for vulnerable populations. These studies highlight the
continued need for strategies that link patients to appropri-
ate care through ubiquitous modalities (i.e. the telephone).
Though the long-term place of telemedicine in the care of
patients with cirrhosis is unclear, what remains certain is
the need for in-person visits to complete HCC and variceal
screening/surveillance [2—4].

Results from studies performed during the outset of the
pandemic suggest decreased numbers of abdominal US
being performed, delays in diagnosis of HCC, declines
in new HCC cases reported, decreased number of HCC
cases found through surveillance, and increased numbers
of patients presenting with symptomatic HCC [2—4]. These
studies describe observations pertaining to HCC surveil-
lance and presentations, but did not specifically address
what, if any interventions influenced these outcomes. The
present study observed similar rates of HCC screening in

both the pre-pandemic (in-person visits) and pandemic (tele-
phone-only visits) cohorts of 72.4% and 69.6%, respectively
(p=0.67). This demonstrates that maintained patient-phy-
sician communication (in the form of telephone-only clinic
visits) were an effective means to ensure adherence to HCC
screening even at the outset of the COVID-19 pandemic and
avoid the declines observed in the aforementioned studies.

We did not observe statistically significant differences in
HCC screening rates in either the pre-pandemic or pandemic
cohorts as it related to age, race, income estimate, or loca-
tion (rural vs. urban). We suspect the essentially universal
household or personal presence of telephones across ages,
races, incomes, and locations contribute to this finding.
While recent evidence suggests a nearly 20-fold increase
in cirrhosis age-adjusted mortality between rural and large
metropolitan areas, our data suggest that geographic location
does not influence HCC screening rates [10]. We speculate
that other cirrhosis-related complications requiring access
to tertiary centers for complex management may account for
this discrepancy.

While optimistic these results suggest a positive influ-
ence of telephone-only visits across a diverse population
of patients, our study has limitations that must be acknowl-
edged. The derivation of both the pre-pandemic and pan-
demic cohorts from an outpatient Hepatology practice
introduces potential referral bias, thus potentially limiting
generalizability to non-tertiary practices screening patients
for HCC. The predominantly urban population (~77% in
both cohorts) also limits generalizability.

The widespread decrease in in-person care and guide-
line-based HCC screening at the outset of the COVID-19
pandemic raised concerns that without an effective inter-
vention cancer-related morbidity/mortality rates would rise.
This study demonstrates that utilization of telephone-only
visits results in maintained HCC screening rates in patients
with cirrhosis.
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