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Graphical abstract

The CERO-19 project evaluated the impact of COVID-19 pandemic in 76 centres devoted to liver cancer patients care

The 87% of centres modified their clinical practice " The 65.2% centres modified their Clinical Trials treatments
v' 80.9% the screening program. v" Only 58.1% of centre were able to recruit new patients
v' 40.8% the diagnostic procedures. X X
. . Oncology-nurses were key members in the transformation
v 41.7% the liver transplantation program. - .
. ) of the digital management of liver cancer
v' 93.2% of the centres maintained systemic treatments.

in the context of the COVID-19 pandemic.
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Highlights

The coronavirus disease 2019 (COVID-19) pandemic
had a worldwide impact on liver cancer
management.

Screening programmes were modified or cancelled
in 80.9% of participating centres.

All but systemic treatments were cancelled or
delayed in almost all centres.

Phone call visits were the tools for patient follow-
up during the first wave.

The role of the nurses was key to maintaining
clinical practice and clinical trials.

https://doi.org/10.1016/j.jhepr.2021.100260

Lay summary

The coronavirus disease 2019 (COVID-19) pandemic
has posed unprecedented challenges to healthcare
systems globally. Herein, we assessed the impact of
the first wave pandemic on patients with liver cancer
and found that routine care for these patients has
been majorly disrupted, which could have a significant
impact on outcomes.



Research article JHEP|Reports

Assessing the impact of COVID-19 on liver cancer management M) |
(CERO-19) i

Sergio Mufioz-Martinez,' Victor Sapena,' Alejandro Forner,' Jean-Charles Nault,>>* Gonzalo Sapisochin,’
Lorenza Rimassa,®’ Bruno Sangro,® Jordi Bruix,! Marco Sanduzzi-Zamparelli,! Wactaw Hotéwko,’

Mohamed El Kassas,'® Tudor Mocan,'! Mohamed Bouattour,'? Philippe Merle,"® Frederik ].H. Hoogwater,'*

Saleh A. Alqahtani,'® Helen L. Reeves,'® David ]. Pinato,'” Emmanouil Giorgakis,'® Tim Meyer,'®

Gerda Elisabeth Villadsen,?° Henning Wege,”! Massimiliano Salati,>”> Beatriz Minguez,>*

Giovan Giuseppe Di Costanzo,?* Christoph Roderburg,?® Frank Tacke,>> Maria Varela,?® Peter R. Galle,?’

Mario Reis Alvares-da-Silva,?® Jérg Trojan,”® John Bridgewater,*° Giuseppe Cabibbo,?! Christian Toso,*?

Anja Lachenmayer,*> Andrea Casadei-Gardini,** Hidenori Toyoda,*® Tom Liidde,® Rosanna Villani,?’

Ana Maria Matilla Pefia,®® Cassia Regina Guedes Leal,*® Monica Ronzoni,*® Manuel Delgado,*' Christie Perell,**
Sonia Pascual,*® José Luis Lled6,** Josepmaria Argemi,*® Bristi Basu,*®*” Leonardo da Fonseca,*® Juan Acevedo,*®
Alexander R. Siebenhiiner,>® Chiara Braconi,”! Brandon M. Meyers,> Alessandro Granito,”> Margarita Sala,>*
Carlos Rodriguez-Lope,>® Lorraine Blaise,>*** Manuel Romero-Gémez,>® Federico Pifiero,>’ Dhanny Gomez,*®
Vivianne Mello,”® Rogerio Camargo Pinheiro Alves,®° Alex Franga,®' Fernanda Branco,®” Giovanni Brandi,®
Gustavo Pereira,®* Susanna Coll,®> Maria Guarino,°® Carlos Benitez,°” Maria Margarita Anders,®® Juan C. Bandi,®°
Mercedes Vergara,’®’"”> Mariona Calvo,”> Markus Peck-Radosavljevic,”* Ignacio Garcia-Juarez,’”

Vincenzo Cardinale,’® Mar Lozano,”” Martina Gambato,’®”° Stefano Okolicsanyi,®° Dalia Morales-Arraez,?'
Alessandra Elvevi,®? Alberto E. Mufioz,® Alberto Lué,®* Massimo lavarone,®>* Maria Reig*

1BCLC group, Liver Unit, Hospital Clinic Barcelona, IDIBAPS, CIBERehd, University of Barcelona, Barcelona, Spain; 2Service d’hépatologie, Hopital Avicenne,
Hépitaux Universitaires Paris-Seine-Saint-Denis, Assistance-Publique Hopitaux de Paris, Bobigny, France; Unité de Formation et de Recherche Santé
Meédecine et Biologie Humaine, Université Paris Nord, Paris, France; “4Centre de Recherche des Cordeliers, Inserm, Sorbonne Université, Université Paris,
INSERM UMR 1138 Functional Genomics of Solid Tumors Laboratory, Paris, France; >Abdominal Transplant & HPB Surgical Oncology, University Health
Network, Toronto General Hospital, University of Toronto, Toronto, Canada; ®*Medical Oncology and Hematology Unit, Humanitas Cancer Center,
Humanitas Clinical and Research Center - IRCCS, Rozzano, Milan, Italy; ’Department of Biomedical Sciences, Humanitas University, Milan, Italy; 8Unidad
de Hepatologia, Clinica Universidad de Navarra, IDISNA, CIBERehd, Pamplona, Spain; ®Department of General, Transplant and Liver Surgery, Medical
University of Warsaw, Warsaw, Poland; '°Endemic Medicine Department, Faculty of Medicine, Helwan University, Cairo, Egypt; "'3rd Medical
Department, ‘Octavian Fodor’ Institute for Gastroenterology and Hepatology, Cluj-Napoca, Romania; >AP-HP, Hopital Beaujon, Department of Digestive
Oncology, Clichy, France; >Department of Hepatology, Groupement Hospitalier Lyon Nord, Lyon, France; *Department of Hepato-Pancreato-Biliary
Surgery and Liver Transplantation, University Medical Center Groningen, Groningen, The Netherlands; >Department of Liver Transplant, King Faisal
Specialist Hospital & Research Center, Riyadh, Saudi Arabia; '®Liver Unit, Newcastle Hospitals NHS Foundation Trust, Newcastle upon Tyne, UK;
YDepartment of Surgery and Cancer, Imperial College London, London, UK; '®Division of Transplantation, Department of Surgery, UAMS Medical Center,
Winthrop P. Rockefeller Cancer Institute, Little Rock, AK, USA; "®Department of Oncology, Royal Free Hospital, London, UK; 2°Department of Hepatology
and Gastroenterology, Aarhus University Hospital, Aarhus, Denmark; ' Department of Internal Medicine, Gastroenterology and Hepatology, University
Medical Center Hamburg-Eppendorf, Hamburg, Germany; >?Department of Clinical and Experimental Medicine, University Hospital of Modena and
Reggio Emilia, Modena, Emilia-Romagna, Italy; *Liver Unit, Hospital Universitari Vall d’Hebron, Liver Diseases Research Group, Vall d’Hebron Institut of
Research (VHIR), Vall d’Hebron Barcelona Hospital Campus. Universitat Autonoma de Barcelona, Barcelona, Spain; **Liver Unit, A Cardarelli Hospital,
Naples, Italy; >>Department of Hepatology and Gastroenterology, Charité University Medicine Berlin, Berlin, Germany; 2°Department of Gastroenterology
and Hepatology. Hospital Universitario Central de Asturias, IUOPA, ISPA, Universidad de Oviedo, Oviedo, Spain; 2’I. Department of Internal Medicine,
University Medical Center Mainz, Mainz, Germany; 28GI/Liver Unit, Hospital de Clinicas de Porto Alegre, Universidade Federal do Rio Grande do Sul, Porto
Alegre, Brazil; **Medical Clinic 1, Goethe University Hospital, Frankfurt, Germany; *°Department of Oncology, University College of London, London, UK;
31Section of Gastroenterology and Hepatology, PROMISE, University of Palermo, Palermo, Italy; >*Department of Surgery, Geneva University Hospitals,
Geneva, Switzerland; 3*Department of Visceral Surgery and Medicine, Inselspital, Bern University Hospital, Bern, Switzerland; **Department of Medical
Oncology, University of Modena and Reggio Emilia, Modena, Italy; >>Department of Gastroenterology, Ogaki Municipal Hospital, Ogaki, Japan; *°Clinic for
Gastroenterology, Hepatology and Infectious Disease, University Hospital Diisseldorf, Diisseldorf, Germany; *’Liver Unit, Department of Surgical and
Medical Sciences, University of Foggia, Foggia, Italy; *Gastroenterology and Hepatology, H.G.U. Gregorio Marafion, CIBERehd, Madrid, Spain;
39Gastroenterology, Hospital Federal dos Servidores do Estado, Rio de Janeiro, Brazil; “°Medical Oncology Unit, IRCCS Ospedale San Raffaele, Milan, Italy;

Keywords: COVID-19; Hepatocellular carcinoma; Cholangiocarcinoma; Liver cancer; Management; Clinical trials; Nurses.

Received 21 November 2020; received in revised form 8 February 2021; accepted 9 February 2021; available online 23 February 2021

= Corresponding authors. Addresses: Foundation IRCCS Ca’ Granada Ospedale Maggiore Policlinico, Division of Gastroenterology and Hepatology, CRC ‘A.M. and A. Migliavacca’
Center for Liver Disease, Milan, Italy (M. lavarone); BCLC group, Liver Unit, IMDiM, CIBERehd, IDIBAPS, Hospital Clinic, c/ Villarroel, 170, Escala 11, 4a planta, 08036 Barcelona,
Spain. Tel.: +34 93 227 9803; fax: +34 93 227 5792. (M. Reig).

E-mail addresses: massimo.iavarone@gmail.com (M. lavarone), mreigl@clinic.cat (M. Reig).

EASL

ELSEVIER The Home of Hepatology


mailto:massimo.iavarone@gmail.com
mailto:mreig1@clinic.cat
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jhepr.2021.100260&domain=pdf

Research article

“Department of Digestive Disease, University Hospital La Corufia, La Corufia, Spain; “*Department of Gastroenterology and Hepatology, University
Hospital Puerta de Hierro, Majadahonda, Spain; **Liver Unit, HGU Alicante, CIBERehd, Alicante, Spain; **Department of Gastroenterology and
Hepatology, Hospital Universitario Ramén y Cajal, Madrid, Spain; **Internal Medicine - Liver Unit, Clinica Universidad de Navarra, Pamplona, Spain;
“SDepartment of Oncology, University of Cambridge, Cambridge, UK; “’Cambridge University Hospitals NHS Foundation Trust, Cambridge, UK;
“8Department of Clinical Oncology, Sao Paulo Clinicas Liver Cancer group, Insitituto do Cancer do Estado de Sdo Paulo, University of Séo Paulo, San Paulo,
Brazil; *°South West Liver Unit, University Hospitals Plymouth NHS Trust, Plymouth, UK; >°Department of Medical Oncology and Hematology, University
Hospital Zurich, University of Zurich, Zurich, Switzerland; > Department of Medical Oncology, Beatson West of Scotland Cancer Centre, University of
Glasgow, Glasgow, UK; >?Department of Oncology, Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada; >>Division of Internal Medicine,
Azienda Ospedaliero-Universitaria di Bologna, Department of Medical and Surgical Sciences, University of Bologna, Bologna, Italy; >*Department of
Gastroenterology, Hepatology Unit, Hospital Doctor Josep Trueta, CIBERehd, Girona, Spain; >°Servicio de Aparato Digestivo, Hospital Universitario
Marqués de Valdecilla, IDIVAL, Santander, Spain; >SeLiver group, UGC de Enfermedades Digestivas, Instituto de Biomedicina de Sevilla, Hospital Virgen
del Rocio, CIBERehd, Seville, Spain; >”Liver Unit, Hospital Universitario Austral, Pilar, Argentina; >®HPB Surgery and Hepatology, Nottingham University
Hospitals NHS Trust, Nottingham, UK; >°Department of Oncology, AMO Clinic, Salvador, Brazil; ®*Department of Gastroenterology, Hospital do Servidor
Publico Estadual de Sdo Paulo, San Paulo, Brazil; ®' Department of Medicine, Federal University of Sergipe, Aracaju, Brazil; ®?Department of Hepatology,
CliniOnco, Porto Alegre, Brazil; ®*Division of Oncology - Department of Experimental, Diagnostic and Specialty Medicine, S. Orsola-Malpighi Hospital,
Bologna, Italy; $*Gastroenterology and Hepatology Unit, Hospital Federal de Bonsucesso, Rio de Janeiro, Brazil; 5°>Hepatology Section, Gastroenterology
Department, Hospital del Mar, IMIM (Hospital del Mar Medical Research Institute), Barcelona, Spain; ®Department of Clinical Medicine and Surgery,
University of Naples Federico II, Naples, Italy; 5 Department of Gastroenterology, Pontificia Universidad Catélica de Chile, Santiago, Chile; ®3Seccién
Hepatologia, Hospital Aleman, Buenos Aires, Argentina; ®*Department of Hepatology, Hospital Italiano, Buenos Aires, Argentina; "°Unitat d’Hepatologia,
Servei d’Aparell Digestiu, Parc Tauli Sabadell Hospital Universitari, Institut d’Investigaci6 i Innovacié I3PT, Universitat Autonoma de Barcelona, Sabadell,
Barcelona, Spain; "' Departament de Medicina, Universitat Autonoma de Barcelona, Bellaterra, Spain; ">CIBERehd, Instituto Carlos IIl, Madrid, Spain;
730ncologia Médica, Institut Catala d’Oncologia, L’Hospitalet del Llobregat, Barcelona, Spain; "*Innere Medizin & Gastroenterologie, Klinikum Klagenfurt
am Worthersee, Klagenfurt am Wérthersee, Austria; ">Gastroenterology Department, National Institute of Medical Sciences and Nutrition Salvador
Zubirdn, Mexico City, Mexico; "®Department of Medico-Surgical Sciences and Biotechnologies, Sapienza University of Rome, Polo Pontino, Italy; ”’Aparato
Digestivo, Hospital Universitario Infanta Leonor, Madrid, Spain; "®Department of Surgery, Oncology and Gastroenterology, Padua University Hospital,
Padua, Italy; *Multivisceral Transplant Unit, Gastroenterology, Padua University Hospital, Padua, Italy; °Department of Surgical Disciplines,
Gastroenterology and Digestive Endoscopy, Umberto Parini Hospital, Aosta, Italy; 8! Department of Gastroenterology and Hepatology, Hospital
Universitario de Canarias, La Laguna, Spain; 82Division of Gastroenterology and Center for Autoimmune Liver Diseases, San Gerardo Hospital University
of Milano-Bicocca School of Medicine, Monza, Italy; 83Seccién Hepatologia, Hospital Dr. Carlos Bonorino Udaondo, Buenos Aires, Argentina;
84Gastroenterology, Hepatology and Nutrition Unit, San Jorge General Hospital, Huesca, Spain; 8>Foundation IRCCS Ca’ Granada Ospedale Maggiore
Policlinico, Division of Gastroenterology and Hepatology, CRC ‘A.M. and A. Migliavacca’ Center for Liver Disease, Milan, Italy

JHEP Reports 2021. https://doi.org/10.1016/j.jhepr.2021.100260

Background & Aims: The coronavirus disease 2019 (COVID-19) pandemic has posed unprecedented challenges to healthcare
systems and it may have heavily impacted patients with liver cancer (LC). Herein, we evaluated whether the schedule of LC
screening or procedures has been interrupted or delayed because of the COVID-19 pandemic.

Methods: An international survey evaluated the impact of the COVID-19 pandemic on clinical practice and clinical trials from
March 2020 to June 2020, as the first phase of a multicentre, international, and observational project. The focus was on
patients with hepatocellular carcinoma or intrahepatic cholangiocarcinoma, cared for around the world during the first
COVID-19 pandemic wave.

Results: Ninety-one centres expressed interest to participate and 76 were included in the analysis, from Europe, South America,
North America, Asia, and Africa (73.7%,17.1%, 5.3%, 2.6%, and 1.3% per continent, respectively). Eighty-seven percent of the centres
modified their clinical practice: 40.8% the diagnostic procedures, 80.9% the screening programme, 50% cancelled curative and/or
palliative treatments for LC, and 41.7% modified the liver transplantation programme. Forty-five out of 69 (65.2%) centres in
which clinical trials were running modified their treatments in that setting, but 58.1% were able to recruit new patients. The
phone call service was modified in 51.4% of centres which had this service before the COVID-19 pandemic (n = 19/37).
Conclusions: The first wave of the COVID-19 pandemic had a tremendous impact on the routine care of patients with liver
cancer. Modifications in screening, diagnostic, and treatment algorithms may have significantly impaired the outcome of
patients. Ongoing data collection and future analyses will report the benefits and disadvantages of the strategies imple-
mented, aiding future decision-making.

Lay summary: The coronavirus disease 2019 (COVID-19) pandemic has posed unprecedented challenges to healthcare sys-
tems globally. Herein, we assessed the impact of the first wave pandemic on patients with liver cancer and found that routine
care for these patients has been majorly disrupted, which could have a significant impact on outcomes.

© 2021 The Authors. Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction
The coronavirus disease 2019 (COVID-19) pandemic has
impacted all levels of society. In the absence of an available

Although recent studies have described the mortality in
cancer patients diagnosed with severe acute respiratory syn-
drome coronavirus-2 (SARS-CoV-2) infection as reaching

vaccine or therapy, healthcare authorities have mostly focused
their efforts on reducing viral transmission to reduce the rate of
COVID-19 pandemic-related deaths.

28.9-33.6%, a relatively modest 4.4-5.5% has been reported in
patient cohorts including hepatobiliary cancers."? In the case of
hepatocellular carcinoma (HCC) and some intrahepatic
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cholangiocarcinoma (iCCA), almost all patients also have un-
derlying cirrhosis, Marjot et al.> and lavarone et al.* reported that
baseline liver disease stage and alcohol-related liver disease
were independent risk factors for death from SARS-CoV-2
infection, increasing the risk of hepatic decompensation. Even
in the absence of these significant complications in patients with
liver cancer (LC) infected with SARS-CoV-2, treatments have
been suspended or delayed, in line with national or institutional
policies. As an example, Amaddeo et al.’ have described how LC
care changed in the metropolitan area of Paris alongside the
evolution of the COVID-19 pandemic.

In addition to those infected by SARS-CoV-2, non-infected
patients with LC may have also been affected by the COVID-19
pandemic-related modifications in clinical practice and the pri-
orities established for population healthcare. For future decision-
making, it is relevant to evaluate the consequences of inter-
rupting or delaying the schedule of LC screening programmes or
treatments, as established before the COVID-19 pandemic, on LC
prognosis.

This is a multicentre, international, and observational project,
the Liver Cancer Outcome in the COVID-19-pandemic (CERO-19)
project, focused on patients with HCC or iCCA, managed during
the COVID-19 pandemic. We describe here the results of the first
part of the project, which was a survey to evaluate the impact of
COVID-19 pandemic on international clinical practice and
research.

Materials and methods

Centres around the world were invited to participate. The project
was promoted through the European Network for the Study of
Cholangiocarcinoma (ENS-CCA) network, organisers’ personal
Twitter accounts, and the Barcelona Clinic Liver Cancer (BCLC)
account for a period of 4 weeks before starting the survey. The
organisers of the project (MI, AF, and MR) elaborated the survey
and 5 independent LC experts reviewed/tested it and sent their
suggestions (JCN, GZ, LR, BS, JBruix). The survey had mandatory
sections focused on clinical practice (related and non-related to
COVID-19) and an optional section focused on clinical research.
Survey and protocol details are summarised in the
Supplementary material.

Statistical analysis

The answers to the survey were expressed as absolute fre-
quencies and percentages (%). The survey was developed and
performed using the SurveyMonkey® platform. Raw data and
results were directly extracted from the platform. SAS software®
(version 9.4; SAS Institute, Cary, NC, USA) was used when more
accurate approaches were required and to generate the figures.

Results

The LC centres taking part in the survey

The survey was open from May 2020 to June 2020. Ninety-one
centres were contacted or expressed interest to be involved
and 81 survey responses were received (89% response). Five
were excluded: 4 because of duplication and 1 because their data
were incorporated with those from another centre.

The final analysis was based on information from 76 centres,
including centres in Europe, South America, North America, Asia,
and Africa (73.7%, 17.1%, 5.3%, 2.6%, and 1.3% respectively;
Table 1). In combination, these centres cared in the pre-
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Table 1. Distribution of the percentage of centres by continent included in
the analysis.

Continent Centres, %
Europe 73.7
South America 171
North America 53
Asia 2.6
Africa 13

pandemic period for a total of 9,602 new LC patients per year,
with a median (IQR) of 80 new visits/year (46.5-150), with the
majority (77%) registered in Europe. In 2019, these centres, car-
ried out 39,739 and 6,347 follow-up visits for HCC and iCCA,
respectively (Tables S1 and S2). The profiles of the centres
included in the survey were heterogeneous: 76.3% of them
included nurses in their team and 47.4% had phone call visits as
part of their clinical practice before the COVID-19 pandemic
(Table S2).

LC management modification during the first wave of the
COVID-19 pandemic

Eighty-seven percent of the centres (n = 66) modified their
clinical practice during the COVID-19 pandemic, with almost half
(48%) decreasing the number of physicians devoted to managing
LC patients. Figure 1 describes the main areas where the clinical
practice was modified: 80.9% modified the screening pro-
gramme, 73.5% changed the imaging follow-up in LC patients
after treatment, 63.2% rescheduled surgical treatments, and
52.9% amended locoregional therapies. Figures S1 and S2
describe the percentage of areas in which clinical practices
were modified according to continent. Testing for SARS-CoV-2
infection before an outpatient visit for LC management was
performed in 21.1% of centres (n = 16/76), increasing to testing in
76.3% (n = 58/76) before any pre-planned patient admission for
LC treatment. Table 2 reports the criteria used for requesting a
SARS-CoV-2 infection test in the different centres.

Screening program
renation |
confirmation
Tumor staging for
treatment planning
Imaging follow-up in

already treated liver |
cancer patients

Surgical treatment
(resection/ |
transplantation)

Locoregional |
therapies

Systemic therapies

0 10 20 30 40 50 60
Percent (%)

70 80 90 100

Fig. 1. Areas in which pre-pandemic clinical practices were modified
expressed as percentages. Grey bars represent the percentage of centres that
had to modify their clinical practice in the main areas mentioned in the left of
the figure.
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Table 2. Description of the criteria used for testing SARS-CoV-2 infection in clinical practice reported by the different centres.

Criteria for testing SARS-CoV-2 infection

Before any pre-planned patient admission

Before doing an outpatient visit

for liver cancer treatment for liver cancer treatment

Number of centres which answer this part of the survey (n)

58/76 centres 16/76 centres

SARS-CoV-2 infection clinical suspicion 35(574) 13 (81.3)
Pulmonary infiltrates suggestive of COVID-19 by imaging done for 25 (41) 10 (62.5)
cancer work-up in otherwise asymptomatic patient

COVID-19 screening before hospital admission 47 (771) 9 (56.3)
COVID-19 screening before treatment indication 22 (36.1) 7 (43.8)
Others 9 (14.8)* 1(6.3)*

Data are presented as n (%), unless otherwise indicated. *COVID-19 before invasive procedures. COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory

syndrome coronavirus-2.

Ten centres reported no modification of their clinical practice
attributable to COVID-19 pandemic. Of note, despite these cen-
tres continuing to offer their full range of LC care, 3/10 of these
centres reported that patients were reluctant to come to the
hospital because of concerns about the possibility of SARS-CoV-2
infection.

Diagnostic strategy and staging procedures during the first
wave of the COVID-19 pandemic
Based on the 76 centres, 40.8% modified their diagnostic pro-
cedure requests and timing (biopsy and imaging technique)
during the COVID-19 pandemic. A total of 39.5% modified the
magnetic resonance/computed tomography scan strategy for LC
staging or treatment response evaluation. The most frequent
criteria used to adhere to the pre-defined schedule of diagnostic
procedures were suspected tumour stage in 75% and degree of
cancer suspicion in 68.8% of the centres (Figure 2). The most
frequent criteria used to adhere to the staging procedures were
the suspected tumour stage in 63.6% and the degree of cancer
suspicion in 48.5% of the centres.

In 28% of centres, at least 1 asymptomatic SARS-CoV-2
infected patient was incidentally diagnosed as a result of a
radiology test done for the oncology indication.

Age

Comorbidities

Degree of |
cancer suspicion

Tumor stage |

Patient address

and distance

from hospital

0 10 20 30 40 50 60 70 80 90
Percent (%)

100

Fig. 2. Criteria used to maintain pre-defined schedules of diagnostic and
staging procedures. Grey bars represent the percentage of centres that used
each of the criteria mentioned in the left of the figure to maintain pre-defined
schedules of diagnostic and staging procedures.

Treatments options during the first wave of the COVID-19
pandemic

Despite the modifications made during the COVID-19 pandemic,
96% of the centres maintained their ability to perform LC treat-
ments. From 48 centres with a liver transplantation (LT) pro-
gramme before the COVID-19 pandemic, 28 (58.3%) (n = 28/48)
of the centres did not modify their LT activity, 60.8% of centres
(n = 45/76) were able to perform surgical resections, 68.9% (n =
51/76) percutaneous treatments, and 81.1% (n = 60/76) locore-
gional treatments.

The option to initiate systemic treatment was maintained in
93.2% of the centres.

Figure 3 describes the criteria adopted to maintain an unal-
tered therapy schedule. The survey was not designed to evaluate
on an individual basis the criteria adopted by each centre.

In 50% of the centres (n = 38/76) curative and/or palliative
treatments for LC were cancelled at least in 1 patient for each
centre because of SARS-CoV-2 infection.

Phone call visits, face-to-face visits, and the role of nurses
during the first wave of the COVID-19 pandemic

Based on 76 centres, a phone call visit service was part of routine
clinical practice before the COVID-19 pandemic in 37 centres. It
was modified in 19 of these centres (51.4%): an increase of the
number of calls (more days and/or more hours/day) was the

Age
Comorbidities

Tumor stage |

Type of therapy |

Treatment Line

(first therapy vs.
treatment of
recurrence/progression)

Patient address and
distance from hospital :I

30 40 50 60 70 80 90 100

Percent (%)

0 10 20

Fig. 3. Criteria used to maintain the therapy schedule unaltered. Grey bars
represent the percentage of centres that used each of the criteria mentioned in
the left of the figure to maintain their therapy schedule unaltered.
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Table 3. Description of the criteria used for delaying visits in the clinical
trials setting reported by the different centres.

Criteria Centres,
n (%)
Number of centres which answered this part of the survey (n) 69
Number of centres which answered ‘yes’ to this part 20 (29.9)
of the survey (n)
Age 9 (35.5)
Comorbidities 11 (45.8)
Tumour stage 6 (25)
Clinical trial phase 6 (25)
Treatment line (first therapy vs. treatment of 8(33.3)
recurrence/progression)
Patient address and distance from hospital 10 (41.7)

most frequent modification in 84% of the centres, whereas 7
centres (17.9%) introduced phone call visits as a new practice
during the COVID-19 pandemic.

Fifty centres included the type of visit (first vs. follow-up visit)
and 53 centres the disease status (stable disease vs. progressive
disease) in their criteria guiding decisions on whether to convert
a face-to-face visit into a phone call visit (68.9% and 71.6%,
respectively). The age of the patient and the patient address/
distance to the hospital were adopted as criteria for phone call
visits in 20 and 24 centres, respectively.

Focused on the 58 centres which had nurses integrated into
the LC team, the liver-oncology nurses made decisions regarding
face-to-face vs. phone call visits in 30.1% of the centres and
organising the visits in 70.3%. The nurses undertook the phone
call visits in 62.5%, to answer questions about treatment or
follow-up events.

Treatments in clinical trials in LC patients during the first
wave of the COVID-19 pandemic
Of the 69 (90.8%) centres which answered this part of the survey,
45 (65.2%) of them had modified their management of clinical
trials activity. Human resources, feasibility, and sponsor’s
recommendation were the main reasons for these modifications.
Despite the modifications in management of clinical trials
activities, 58.1% of the centres were able to recruit new patients
during the COVID-19 pandemic, but only 9.7% of centres declared
that the recruitment rate was similar to that before the pre-
COVID-19 pandemic. In 46.2% of centres virtual visits by video
or phone calls were done, and 29.9% of centres were forced to
postpone visits (not transformed into virtual). Table 3 describes
the most frequent criteria for delaying treatments in clinical
trials visits.

Discussion

To ameliorate the impact of the COVID-19 pandemic on LC,
several organisations advised multiple recommendations based
on expert opinion data at the beginning of the first wave.’ The
results of this survey highlight the potential clinical significance
of the implemented modifications, predicting a likely major
impact of the COVID-19 pandemic on outcomes, given the
magnitude of the disruption in patient care - from screening to
diagnosis, staging, and treatment.

According to the present results, all areas of clinical practice
were modified during the COVID-19 pandemic first wave. The
major changes related to the suspension of screening pro-
grammes and surgical treatments (mainly LT), the decrease of
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face-to-face visits and the growing role of liver-oncology nurses
as key members in the transformation of the digital management
of LC in the context of the COVID-19 pandemic.

Notably, the approach maintained in almost all centres
(93.2%) was systemic treatment of patients with LC. This may
have been associated with the stage of the disease, stage being
one of the priority criteria identified at the time of maintaining
the planned schedule. The fact that the most widely used sys-
temic therapies were oral tyrosine kinase inhibitors, which can
be self-administered by the patient at home rather than
requiring a visit to the hospital, is also likely to have played a
role.

Unfortunately, the disruption in screening programmes as a
result of this healthcare crisis raises the possible consequence of a
shift towards a more advanced stage at diagnosis. Additionally,
delays of interventional procedures such as transplant, resection,
or ablation may impact on tumour progression, dissemination,
and ultimately prognosis. Previous studies'®'" indicated that
progression associated with poorer outcomes occurred as a
consequence of waiting or delaying interventions beyond 2
months. Hanna et al.'? described a significant association between
cancer treatment delay and increased mortality for 13 out of 17
indications analysed, although LC was not one of those analysed.
Rich et al.”® have recently shown that the rate of liver tumour
growth at early stages is very heterogeneous. This may be some-
thing that could be further evaluated in the context of screening
ultrasound delays because of the COVID-19 pandemic. Obviously,
tumour stage at diagnosis will be one of the most relevant, as
tumour growth is assumed to be faster along its evolution.'*~'® We
should also keep in mind that the detection of changes in outcome
or tumour progression during the delayed interventions may
translate into a marginal impairment without clinically relevant
consequences. It must also be noted in advance that any sugges-
tion we raise in the future will not have the background that would
be provided by a randomised controlled trial comparing conven-
tional timing vs. delayed intervention. Despite this limitation, our
future data will be instrumental in the identification of those areas
where the changes induced by the pandemic have been beneficial
or detrimental. If the outcome at any step of the healthcare
pathway is clearly worse, we would have an estimation of the
deleterious consequences of COVID-19 pandemic beyond the
infection itself. This may inform us on the most appropriate
measures to be adopted in the future; either while this pandemic
persists or repeats, as is happening with the current second wave,
or should another public health crisis emerge in the future.

The move from face-to-face visits to phone call visits encour-
aged during the pandemic may improve patient care going for-
ward, being potentially acceptable and preferable in some
patients. The pandemic also reinforced the role of nurses,'”'® who
were already part of LC teams in 76.3% of the centres, with their
activity and responsibility appearing to have increased. In some
groups, where nurses were not previously part of the team, the
COVID-19 crisis has promoted investment in their growing roles,
in education, and counselling of patients and their families.

The benefits and challenges related to the use of remote visits
by nurses and physicians for cancer patients will be seen in the
next months/years.”’~!° Not all patients and families will be
successfully served by remote visits and our data already reveal
that there are several characteristics that may favour face-to-face
or phone call visits. The age of the patient (which is a factor
associated with severity in SARS-CoV-2-infected patients in
cancers other than LC)? as well as the patient address and

JHEP Reports 2021 vol. 3 | 100260 5



distance to the hospital (which could be associated with
increased risk of exposure on their way to and from the hospital)
were the less frequent factors considered to switch from a face-
to-face visit to a phone call visit in clinical practice. However, in
patients included in treatments in clinical trials we observed that
younger age of the patients and lack of comorbidities were
criteria to favour phone call visits. This difference could be
mainly related to the type of information to be given during a
conventional clinical practice visit related to diagnosis or/and
tumour progression or the type of visit in the setting of treat-
ments in clinical trials with experimental agents at risk of
adverse events (first or follow-up visit). Indeed, as recruitment
into treatments in clinical trials had been impacted (only 9.7% of
centres maintained the same recruitment rate they had before
the pandemic), almost all the visits within treatments in clinical
trials have been devoted to follow-up assessments rather than
new patient recruitment. As previous studies had shown,?!
maintaining treatments in clinical trials activities requires a
great effort and reorganisation of the LC team, to define a pro-
tocol to continue with these activities while protecting patients
from contracting SARS-CoV-2 infection.

Research article

The results of this survey describe the major changes that
occurred in LC management in 76 high-volume centres around
the world. However, 73.7% of centres that answered the survey
were from Europe. In addition, the Italian and Spanish centres
represented 55.4% of the European centres. Thus, the results of
the survey could be overestimated by these 2 countries which
were severely affected by the first wave. Table S3 describes the
details of Europe without Italy and Spain and the data only from
Italy and Spain, respectively.

In summary, despite the fact that the survey did not focus on
individual patient information, the result of the survey reflects the
consequence of the first wave of the COVID-19 pandemic. These
modifications in LC management may have significantly impacted
the outcome of patients and Public Health policy. The results of
this survey may induce to predict that the profile of patients
diagnosed after the first wave could be more advanced than we
usually have in the pre-pandemic era, and will help us to identify
confounding factors at the time of analysing the next phase of the
CERO-19 project. Future analyses will provide invaluable infor-
mation about the clinical effectiveness of the strategies that have
been implemented during this devastating health crisis.
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