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Around the world, recommendations for cancer treatment are being adapted in real time in response to the pandemic 
of COVID-19. We, as a multidisciplinary team, reviewed the standard management options, according to the Barcelona 
Clinic Liver Cancer classification system, for hepatocellular carcinoma. We propose treatment recommendations 
related to COVID-19 for the different stages of hepatocellular carcinoma (ie, 0, A, B, and C), specifically in relation to 
surgery, locoregional therapies, and systemic therapy. We suggest potential strategies to modify risk during the 
pandemic and aid multidisciplinary treatment decision making. We also review the multidisciplinary management of 
intrahepatic cholangiocarcinoma as a potentially curable and incurable diagnosis in the setting of COVID-19.

Introduction
Since early 2020, global recommendations for cancer 
treatment have been adapted in real time in response to 
the COVID-19 pandemic. Cancer continues to result in a 
substantial number of deaths on average per day;1 thus, 
maintaining cancer treatment while minimising the risk 
of exposure to severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) must be balanced carefully. 
Multidisciplinary cancer collaborations are occurring 
worldwide,2–9 with the shared goal of developing short-
term to medium-term treatment strategies to circumvent 
procedural, staffing, and resource shortages, while 
limiting the potential negative outcomes for patients10 and 
staff.11 Therefore, treatment strategies must align with 
region-specific resource limitations. Currently, many 
centres are at different timepoints along the pandemic 
curve (eg, rises, peaks or surges, declines, and second 
waves), with each timepoint presenting its own specific 
challenges. During the rise, departments prepare for the 
peak stage by reducing cancer care services and treatments 
and planning for potential staff shortages due to illness 
and redeployment. As the pandemic peaks and surges, 
priority might be given to cancer emergencies, such as 
spinal cord compression, and patients for whom cancer 
therapy is likely to be curative and therefore the benefits of 
treatment outweigh the possible risk of SARS-CoV-2 
infection and the use of the health-care system’s resources. 
As the decline of the pandemic begins for many centres, 
the return of routine diagnostics will result in an increase 
in new cancer diagnoses and the return of existing 
patients with cancer whose treatments might have been 
deferred. The decline phase might also be a challenging 
time for many departments who are continuing to manage 
ongoing staff shortages and the risk of SARS-CoV-2 
infection, in addition to anticipating a potential second 
wave. As we navigate these difficult times, the point at 
which each centre is located along this curve and the 
resources available must be considered when deciding on 
the most appropriate treatments for patients with cancer. 

However, considering the down stream implications of 
treatment choices is also an imperative. To guide our own 
departments and other cancer centres and clinics, multi-
disciplinary repre sentatives from academic hospitals in 
multiple countries at different stages of the COVID-19 
pandemic, including some hospitals in the epicentres of 
the pandemic, have collaborated to synthesise these 
recommendations on the safe and effective management 
of patients with primary hepatic malignancies during the 
pandemic.

Methods
This Rapid Review was done as part of an international 
collaborative effort to combine and develop guidelines 
for the management of patients with liver cancer during 
the COVID-19 pandemic. This collaboration consisted 
of 19 multidisciplinary liver specialists from high-
volume liver malignancy academic centres in seven 
countries (ie, Canada, the USA, the UK, Italy, Australia, 
South Korea, and Chile) and five continents (ie, North 
America, Europe, Australia, Asia, and South America) 
at different stages of the pandemic. A Delphi-type 
methodology was not feasible because of the timeliness 
of response that was needed.12 Instead, institutional 
guidelines from the authors’ centres were used to form 
the basis of the collaborative recommendations. We 
rapidly reviewed the published literature and compre-
hensively searched professional society guidelines, 
including recom mendations related to COVID-19 and 
patients with liver cancer (appendix), to ensure that the 
evidence and recommendations incorporated into the 
initial draft of the manuscript were up to date.3–6,13,14 Each 
specialist was invited to provide their opinions and 
recommendations regarding hepatocellular carcinoma, 
staged by the Barcelona Clinic Liver Cancer (BCLC)15 
classification system as either 0, A, B, or C, and 
intrahepatic cholangiocarcinoma, whether potentially 
curable or incurable. Once all opinions were collected, 
specialists were invited to provide individual feedback at 

http://crossmark.crossref.org/dialog/?doi=10.1016/S2468-1253(20)30182-5&domain=pdf
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least four more times, which was incorporated into this 
Rapid Review.

Recommendations
The management of primary intrahepatic malignancies, 
such as hepatocellular carcinoma and intrahepatic chol-
angiocarcinoma, requires a multidisciplinary approach 
involving hepatology, surgical oncology, transplant 
surgery, medical oncology, diagnostic and interventional 
radiology, and radiation oncology. Worldwide, primary 
hepatic malignancies are the fourth leading cause of 
deaths from cancer.16 Tumour burden (eg, size, location, 
number of lesions, and vascular invasion) and patient 
factors (eg, age, underlying liver disease, liver function, 
and portal hypertension) are taken into consideration 
when clinicians decide on appropriate treatment pathways 
for primary hepatic malignancies.

Each discipline involved in this treatment pathway is 
uniquely and adversely affected by the COVID-19 
pandemic. In addition to the effect on cancer services, 
including access to the operating room, chemotherapy 
day care, radiation therapy, diagnostic imaging, staffing, 
and shortages of personal protective equipment, 
patients with cancer are undergoing rigorous, individual 
risk–benefit assessments of their treatment options 
with the scarce and rapidly changing data available on 
the effect of COVID-19. Despite the paucity of evidence-
based data, it has become routine to discuss with 
patients the risk of infection with SARS-CoV-217 because 
the combination of cancer diagnoses and comorbidities 
(eg, underlying liver disease, diabetes,18 cardiovascular 
disease, and immunosuppressive states) might result in 
a possible increase in the morbidity and mortality 
related to COVID-19.10 Liver disease is commonly 
associated with comorbidities; therefore, these patients 
are particularly susceptible.19 Published data have shown 
that patients with comorbidities, such as diabetes, a 
high body-mass index (eg, >30 kg/m²), and malig-
nancies, are at an increased risk for admission to 
intensive care units, the need for mechanical ventilatory 
support, and death if infected with SARS-CoV-2.20–22 
Notably, chronic viral hepatitis has not been shown to be 
a particular risk factor for negative outcomes after 
SARS-CoV-2 infection;23 however, patients with non-
alcoholic fatty liver disease might have hypertension, 
diabetes, and obesity, and are probably at an increased 
risk of negative outcomes.5 Recipients of solid organ 
transplants might be at an increased risk of developing 
severe SARS-CoV-2 infections,24 or secondary bacterial 
coinfections, or both, and might see higher rates of 
complications and mortality due to COVID-19 compared 
with immunocompetent patients.25,26 How ever, trans-
plant recipients do not seem to require a reduction in 
immunosuppression to protect against complications 
from SARS-CoV-2 infection.5

Many of the treatment options available for intra-
hepatic malignancies involve invasive procedures. 

Screening guidelines for COVID-19 among the 
institutions involved in this Rapid Review vary; however, 
all patients with concerning symptoms and risk factors 
for COVID-19 are being screened. Additionally, all 
patients have a naso pharyngeal swab tested for 
SARS-CoV-2 24–72 h before planned surgery. Surgeons 
in some institutions are only operating on patients who 
are negative for SARS-CoV-2, and when patients are 
positive for SARS-CoV-2, after delays of a minimum of 
7–14 days, they require at least one negative swab for 
SARS-CoV-2 before surgery. In many centres, asymp-
tomatic patients undergoing interventional radio logy 
procedures will have SARS-CoV-2 testing done, if they 
require general anaesthesia, or even if they require 
conscious sedation, before having locoregional therapies 
to mitigate the risk of exposure to staff. In most 
chemotherapy and radiotherapy depart ments, all 
patients are screened and swabbed before treatment. 
For patients who test positive for SARS-CoV-2, 
continuation or initiation of chemo therapy or radio-
therapy should be considered if required for the urgent 
control of the cancer, or, when possible, deferred until 
the patient has had at least two tests negative for 
SARS-CoV-2.27 Regardless of the variability in testing for 
SARS-CoV-2, all institutions had individual recom-
mendations. As the COVID-19 pandemic continues to 
evolve, we recom mend that all centres routinely review 
their own policies on the basis of the rapidly changing 
data on SARS-CoV-2 infection and the availability of 
personal protective equipment.

For many patients, the COVID-19 pandemic has also 
affected the availability of clinical trials. Patients should 
continue to be reassessed and considered for trials when 
trials are available; modifications to clinical trial 
assessments and follow-up procedures might be 
required to allow for physical distancing when possible 
(eg, telemedicine follow-up visits).

Treatment of BCLC 0 and BCLC A stage 
hepatocellular carcinoma during the COVID-19 
pandemic
Surgery
For patients with hepatocellular carcinoma, we have 
made our recommendations on the basis of the 
commonly used BCLC classification system (table 1, 
figure).15 Surgical intervention (ie, resection and 
transplantation) for hepato cellular carcinoma confined 
to the liver is associated with the best outcomes, is the 
most probable chance for a cure, and, in general, is the 
treatment of choice for well selected patients.28–31 Liver 
transplants and hepatobiliary surgical programmes 
require substantial resources to provide presurgical 
assessments and care, to do the surgeries, and to provide 
care after surgery, including the supply of personal 
protective equipment. During the COVID-19 pandemic, 
these essential cancer care services have been sub-
stantially affected, with reduced (or suspended) 
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transplant activity at most institutions and scarce 
operating room resources for liver-related surgeries. 
These reductions are mainly to facilitate staff redeploy-
ment to areas of more acute need, such as intensive care 
units and so-called COVID wards, and to ensure the 
increased access and availability of much needed 
intensive care beds. We should, however, continue to 
advocate for surgery in selected patients who are most 
likely to be cured, when resources and personnel are 
available, and when aligned with the overall priorities of 
the cancer centre. This recommendation is particularly 
relevant in the setting of smaller, unifocal disease that 
is amenable to straightforward resection with the 
anticipation that intensive care units will hardly be used. 
The surgeon should select patients for whom they have 
no preoperative expectation of prolonged inpatient 
hospitalisation, require ment of blood trans fusion, or 
prolonged admission to intensive care units, because 
ventilators and blood products are already in short 
supply in many areas.32 For centres with experience of 
minimally invasive hepa tectomy, the use of laparoscopic 
or robotic approaches to achieve these goals can be 
considered,33 but must be balanced against the theoretical 
aerosol dissemination of SARS-CoV-2 to staff. Pre-
op eratively screening patients for SARS-CoV-2 and 
universal personal protective equipment might mitigate 
this risk. Postoperative follow-up should use tele-
medicine options as allowable by local regulatory bodies. 
As resources become more scarce, surgery might not be 
an immediate option for many patients with primary 
hepatic malig nancies in many regions during the 
COVID-19 pandemic. Regardless, we would encourage 
patients to be referred to tertiary liver cancer centres to 
allow a process of treatment optimisation based on 
expert multidisciplinary rounds, an awareness of the 
best evidence-based care available during the COVID-19 
pandemic, and the ability to provide patient consultations 
via telehealth.

For patients whose cancers are resectable but resection 
is not available, alternative local therapies, such as 
thermal ablation (ie, radiofrequency ablation and 
microwave ablation), stereotactic body radiotherapy, or 
proton beam therapy, can be used instead as upfront, 
definitive, or neoadjuvant therapies to bridge patients 
while they wait for surgery, reserving resection for the 
time of progression or after the pandemic. For patients 
on the transplant list, the aforementioned local therapies, 
together with regional therapies, such as transarterial 
chemoembo lisation, transarterial embolisation, or trans-
arterial radio embolisation, can be more frequently used 
to bridge patients, attempting to ensure disease control 
while waiting times become further delayed.34 For 
patients who received transarterial chemoembolisation, 
radiofrequency ablation, or stereotactic body radiotherapy 
in the bridging setting, Sapisochin and colleagues35 
described no difference in waiting list drop-out rates, 
postoperative complications, or 5-year overall survival 
from the time of listing, between the bridging methods 
used. Patients who would have had their cancers resected 
or been considered for a liver transplant before the 
COVID-19 pandemic, but who are treated with alternative 
local therapies, systemic therapies, or both during the 
pandemic, should undergo restaging and be considered 
once again for surgical resection or transplantation when 
operating facilities are re-established. Alternatively, 
further local and regional therapies can be reconsidered 
at the time of follow-up.

Local ablative therapies
In patients with solitary or a few, small, accessible 
tumour masses, the use of locally ablative therapies, 
such as radiofrequency ablation, microwave ablation,36,37 
and yittrium-90 in the form of radiation segmentectomy, 
stereotactic body radiotherapy, or proton beam therapy, 
will depend on the centre’s local expertise and 
the availability of particular technologies. When 

Standard-of-care treatment recommendations before the 
COVID-19 pandemic

Proposed treatment recommendations during the COVID-19 pandemic*

BCLC 0 or 
BCLC A

Liver transplant (with a cadaveric or living donor); surgical 
resection; locoregional ablation 

If a liver transplant or surgical resection is unavailable, consider bridging with locoregional therapies 
(eg, radiofrequency ablation, microwave ablation, stereotactic body radiotherapy, proton beam therapy, TACE, 
or TARE); if surgical resection is unavailable, consider surveillance†; consider locoregional ablation with 
radiofrequency ablation, microwave ablation, stereotactic body radiotherapy, proton beam therapy, TACE, or 
TARE (by use of a same-day model that does not use technetium-99-labelled macroaggregated albumin), and 
surveillance†

BCLC B Locoregional therapies (eg, TACE, TAE, or TARE); liver transplant if 
within the transplant criteria of the institution

Consider (1) locoregional therapies (eg, TACE, TAE, or TARE); (2) radiotherapy (eg, stereotactic body 
radiotherapy, proton beam therapy, or systemic radiotherapy); and (3) surveillance†

BCLC C If the patient has portal vein thrombosis and no extrahepatic 
disease, use systemic therapy or a combination of TACE and 
radiotherapy (45 Gy in 15 fractions); if the patient has extrahepatic 
disease, use systemic therapy

Consider (1) systemic therapy; (2) a combination of TACE and radiotherapy (45 Gy in 15 fractions); (3) for 
patients with hepatocellular carcinoma and portal vein thrombosis, stereotactic body radiotherapy; (4) for 
patients with hepatocellular carcinoma and portal vein thrombosis, TARE; (5) best supportive care; and 
(6) palliative radiotherapy in a single 8 Gy fraction for symptomatic disease (whether local or metastatic)

Recommendations are presented in the order that they should be considered. BCLC=Barcelona Clinic Liver Cancer. TACE=transarterial chemoembolisation. TAE=transarterial embolisation. TARE=transarterial 
radioembolisation. *These recommendations are to be considered when standard therapies are not available. †Surveillance involves blood tests every 1–3 months (eg, for α-fetoprotein in secreting tumours) and 
diagnostic imaging every 3 months.

Table 1: Recommendations for the treatment of hepatocellular carcinoma during the COVID-19 pandemic by the BCLC classification system
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recommended for patients with hepatocellular carcin-
oma, each method can be considered as an alternative 
to the other. Stereotactic body radiotherapy and proton 
beam therapy have shown sustained local control 
benefit for patients with early stage hepatocellular 
carcinoma.38–41

In many centres, procedures, such as thermal ablation 
and transarterial embolisation, require specialisation in 
anaesthetics, and the need for anaesthesia introduces 
a greater likelihood of patients undergoing aerosol 
generating procedures (as opposed to those that generate 
respiratory droplets). This likelihood places patients and 
health-care workers at greater risk of exposure to 
SARS-CoV-2. In centres that do these procedures with 
consciously sedated patients, an aerosol generating 
procedure is avoided, which is valuable in reducing the 
possible exposure of health-care workers to SARS-CoV-2. 
Many centres screen for COVID-19 before the procedure 
to detect potentially infectious asymptomatic carriers of 
SARS-CoV-2.42 Still, other local methods, such as 
stereotactic body radiotherapy and proton beam therapy, 
have their own disadvantages. Radiotherapy treatments 
generally require patients to attend multiple outpatient 
visits, potentially increasing the risk of SARS-CoV-2 
exposure. Reducing the number of radiotherapy fractions 
delivered and the use of breathing control devices,43 and 

the use of non-invasive tumour motion techniques (eg, 
avoiding insertion on fiducial markers) should strongly 
be considered.

Systemic therapies
In a resource-limited setting with no access to 
locoregional therapies and surgery, the use of (preferably 
outpatient) oral systemic therapies as a bridge to more 
definitive therapy could be considered if the pace of 
disease progression in a surveillance strategy would 
result in a tumour no longer amenable to locoregional 
therapies at the time these therapies became available. 
There are no strong data to support this recom-
mendation. A small case series reported the ability of 
sorafenib to downstage advanced hepato cellular carcin-
oma to a resectable state, but typically, sorafenib yields 
stable disease at best.44 However, if stable disease would 
be adequate, first-line, oral tyrosine kinase inhibitors, 
such as sorafenib or lenvatinib, could be used. At the 
American Society of Clinical Oncology’s annual meeting 
in 2019, early results from a phase 2 trial of perioperative 
checkpoint inhibitor therapy with nivolumab mono-
therapy or nivolumab–ipilimumab combination therapy 
for resectable hepato cellular carcinoma showed that 
6 weeks of checkpoint inhibitor therapy before resection 
was able to produce a pathological complete response in 

NO
NO

Hepatocellular
carcinoma diagnosis

Pandemic restrictions
in place 

YES

Stratification by
disease stage

YES

Proceed with standard
institutional approach
as per disease stage

Multidisciplinary 
tumour board

Multidisciplinary 
tumour board

Multidisciplinary 
tumour board

BCLC 0 or BCLC A

BCLC B

BCLC C

• Surgical resection or liver transplantation if available
• Defer surgery or transplant by using bridging therapies 
• Radiofrequency ablation or microwave ablation
• Stereotactic body radiotherapy or proton beam therapy
• TACE, TAE, or TARE
• Alternative ablative therapies (ablation or radiotherapy)
• Use alternative regional therapies (eg, TACE, TAE, or TARE),
 reserving resection for time of progression
• Surveillance*

• Regional therapies 
• TACE, TAE, or TARE
• Radiotherapy (stereotactic body radiotherapy or proton
 beam therapy)
• Systemic therapy
• Surveillance* 

• Systemic therapy
• Stereotactic body radiotherapy for hepatocellular
 carcinoma with portal vein thrombosis
• TARE for hepatocellular carcinoma with portal vein
 thrombosis
• Best supportive care
• Palliative radiotherapy for symptomatic disease
 (local or metastatic)

Surveillance with
diagnostic imaging
every 3 months

No disease
progression

Pandemic restrictions
in place 

Disease progression

Figure: Proposed treatment pathway for hepatocellular carcinoma during the COVID-19 pandemic
BCLC=Barcelona Clinic Liver Cancer. TACE=transarterial chemoembolisation. TAE=transarterial embolisation. TARE=transarterial radioembolisation. *Surveillance involves blood tests every 1–3 months 
(eg, for α-fetoprotein in secreting tumours) and diagnostic imaging every 3 months.
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three of the eight patients treated thus far.45 However, 
this is not standard care and the combination of 
nivolumab and ipilimumab has been associated with 
high requirements for corticosteroids; thus, this 
combination is not recom mended as a treatment of 
choice when alternative therapies are available.46 In the 
COVID-19 era, oral systemic therapies are preferable to 
those requiring infusion or day care because oral 
therapies are well suited for telemedicine, allowing 
virtual outpatient assessments and fewer visits to the 
hospital or clinic. Presently, shortages in chemo-
therapeutic and targeted agents because of import and 
travel restrictions, and increased patient referrals 
because of shifting treatment frameworks, have placed 
undue pressure on medical oncologists. Additionally, 
there are increased pressures to consider alternatives to 
standard-of-care systemic therapy during the COVID-19 
pandemic because factors such as drug-induced 
immuno suppression and in-hospital visits might 
potentially increase the risk of COVID-19 infection. We 
suggest, when systemic therapy is required, using oral 
and out-of-hospital therapies while leveraging tele-
medicine resources to assess toxicity at the discretion of 
the medical oncologist.

Surveillance
After doing a multidisciplinary review of patients who 
are candidates for definitive surgery, and depending on 
the availability of locoregional therapies, deferred 
treatment and surveillance is a further potential option 
during the COVID-19 pandemic. Access to, and the 
availability of, diagnostic imaging and pathology at this 
time might substantially affect standard surveillance 
guidelines.47 For patients who could potentially be cured 
and who are not treated with upfront local therapy, 
follow-up blood tests (eg, α-fetoprotein in secreting 
disease, liver function tests, and platelet count) every 
1–3 months and imaging (eg, ultrasound, triphasic liver 
CT, or triphasic liver MRI) every 3 months should be 
considered for those with very early or early stage 
disease (ie, BCLC 0 or BCLC A). Frequent surveillance 
imaging and blood tests might identify patients in 
whom there is tumour progression (and who therefore 
require earlier treatment) and those in which the 
tumour burden is stable and can be safely watched.48 
Patients whose treatments are deferred must be 
carefully monitored to ensure that their treatment 
options are subsequently reviewed. For patients who are 
treated upfront, the frequency of follow-up can be 
reduced to every 4–6 months to reduce resource use. 
However, the frequency of these tests and procedures 
will probably vary according to the phase of the 
pandemic that a centre is experiencing (eg, the tests and 
procedures should not overlap with the estimated peak 
or surge of the pandemic whenever possible) and should 
be related to the suitability and availability of salvage or 
next-line therapies. Follow-up visits should be led by a 

single discipline and done with the use of telemedicine 
whenever feasible to reduce travel and in-person 
hospital visits.49 We also recommend the regular contin-
uation of virtual tumour boards and multi disciplinary 
team meetings to help review patient care, especially for 
the review of patients who have had their definitive 
therapy deferred.

Treatment of BCLC B stage hepatocellular 
carcinoma during the COVID-19 pandemic
Locoregional therapies 
BCLC15 B stage hepatocellular carcinoma, defined as 
intermediate stage disease with Child-Pugh A or B 
status and multiple nodules without vascular invasion 
or extrahepatic metastases, is a very heterogenous 
cohort for whom numerous treatment options are 
considered. Options will be based on the availability of 
resources and expertise when the risk of SARS-CoV-2 
infection is high. In some centres, patients with BCLC 
B disease might fulfil transplant or resection criteria. 
Continuing to refer these patients for transplant 
assessments when appro priate is important, even in 
centres that have temporarily put their transplant 
programme on hold. Although transplant assessments 
might be delayed because of the COVID-19 pandemic, 
if assessments are completed this patient group might 
be in an optimal position when transplantation activity 
increases. Locoregional therapies remain the standard 
of care and include transarterial chemoembolisation, 
transarterial embolisation, trans arterial radioembo-
lisation, and in selected patients, local ablation or 
radiotherapy (ie, stereotactic body radiotherapy, proton 
beam therapy, and external beam radiotherapy; table 1). 
For patients with intermediate stage disease who 
require locoregional therapies, interventional radiology 
expertise might be reduced or deployed, but such 
interventions (eg, transarterial chemoembolisation and 
transarterial embolisation) are highly effective for local 
tumour control; these interventions are still considered 
the standard of care and involve a single day case 
procedure (table 2). In locations where interventional 
radiology services are available during the COVID-19 
pandemic (ie, major cancer centres), a model that 
does not use technetium-99-labelled macroaggregated 
albumin should be implemented where appropriate.50 

Because a low risk of radiation pneumonitis has been 
reported, macro aggregated albumin scans to estimate 
lung shunt fractions and lung dose are not required.50 
The availability of these procedures might also depend 
on the stage of the pandemic each centre is at, and if 
the centres do such procedures as inpatient or 
outpatient visits. Therefore, if certain interventional 
resources are diminished or unavailable, the use of 
radiotherapy in tumours equal to and less than 10 cm in 
diameter (ie, those most likely to be controlled)51 could 
be considered, so long as liver dose-volume constraints 
are met.
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Systemic therapies
Identifying patients with intermediate hepatocellular 
carcinoma refractory to locoregional therapies but with 
preserved liver function has been increasingly 
recognised as being important and allows these patients 
access to systemic therapies.52 Furthermore, in patients 
who are unsuitable for locoregional therapies, systemic 
treatment is a first-line option. The REFLECT study53 
showed that lenvatinib resulted in higher responses 
rates than sorafenib; therefore, in a resource-limited 
setting, lenvatinib could be considered a bridge to 
locoregional therapies, such as transarterial chemo-
embolisation or transarterial radioembolisation, if 
these therapies are not immediately available. In these 
circumstances, virtual appointments for monitoring 
tolerance are feasible and could be spaced to one 
appointment every 4 weeks, depending on tolerance. 
Oral therapy with tyrosine kinase inhibitors is often 
complicated by side-effects, the management of which 
might require more contact with health-care staff than 
would be desired during the COVID-19 pandemic. To 
limit the risk of side-effects from oral tyrosine kinase 

inhibitors while bridging to locoregional therapies, 
reducing the dose of the inhibitor can be considered.54

Treatment of BCLC C stage hepatocellular 
carcinoma during the COVID-19 pandemic
Locoregional therapies
For patients with BCLC C stage hepatocellular carcinoma, 
defined as advanced stage disease with Child-Pugh A 
or B stage liver disease, vascular invasion by the 
hepatocellular carcinoma or extrahepatic metastases, or 
any stage hepatocellular carcinoma with cancer-related 
symptoms (ie, performance status 1–2), the recom-
mended therapies can be divided according to the 
presence or absence of macrovascular invasion or 
extrahepatic metastases. Systemic therapy is considered 
the standard of care. Although resection has been used 
in selected patients with macrovascular invasion (of 
whom some have survived in the long term),55 we do not 
recommend resection during the COVID-19 pandemic 
because the surgical procedures are extensive, require 
admission to intensive care units, and result in a high 
risk of prolonged hospitalisation because of liver 

Inpatient or 
outpatient 

Anaesthesia 
requirement

Number of visits to a 
hospital or clinic 

Other considerations SARS-CoV-2 screening

Thermal ablation 
(ie, radiofrequency 
ablation and 
microwave 
ablation)

Outpatient Local 
sedation

One Select patients at low risk of treatment 
complications due to tumour position; 
further ablation might be needed 

Consider testing for SARS-CoV-2 24–48 h before 
admission if using aerosol generating procedures or 
general anaesthetic; if the patient is positive for 
SARS-CoV-2, delay the procedure for 7–14 days until the 
patient has at least one test negative for SARS-CoV-2; 
in cases of pending or positive SARS-CoV-2 testing, 
standard personal protective equipment and respiratory 
protocols should be instituted 

TAE or TACE Outpatient 
(a day case) or 
inpatient 
(a stay of 
1 day)

Local 
sedation or 
conscious 
sedation

One visit or  up to three visits 
for bilobar disease

Consider postponing procedures for older 
adults (>80 years) and for patients with 
comorbidities; for TACE, consider alternatives 
(ie, TAE, DEB-TACE, or TARE) to reduce the 
risk of immunosuppression 

Consider testing for SARS-CoV-2 24–48 h before 
admission if using aerosol generating procedures or 
general anaesthetic; if the patient is positive for  
SARS-CoV-2, delay the procedure for 7–14 days until the 
patient has at least one test negative for  SARS-CoV-2; 
in cases of pending or positive SARS-CoV-2 testing, 
standard personal protective equipment and respiratory 
protocols should be instituted 

TARE Outpatient Conscious 
sedation

One visit for angiogram 
mapping followed by 
treatment (up to two visits 
for bilobar disease)

Consider postponing procedures for older 
adults (>80 years) and for patients with 
comorbidities

Consider testing for SARS-CoV-2 24–48 h before 
admission if using aerosol generating procedures or 
general anaesthetic; if the patient is positive for  
SARS-CoV-2, delay the procedure for 7–14 days until the 
patient has at least one test negative for  SARS-CoV-2; 
in cases of pending or positive  SARS-CoV-2 testing, 
standard personal protective equipment and respiratory 
protocols should be instituted

External beam 
radiotherapy 
(ie, stereotactic 
body radiotherapy, 
proton beam 
therapy, or 
hypofractionated 
radiotherapy)

Outpatient None One visit for radiotherapy 
simulation followed by visits 
for treatment; stereotactic 
body radiotherapy will 
require 1–6 visits; proton 
beam therapy will require 
5–15 visits; and 
hypofractionated 
radiotherapy will require 
15 visits

Consider alternatives to liver fiducial markers 
in areas where people are at high risk of 
COVID-19, whenever possible; breathing and 
motion management should be done as per 
institutional guidelines; free breathing, 
abdominal compression, and active breathing 
control in patients positive for  SARS-CoV-2 
can be considered, ensuring the use of 
personal protective equipment and 
respiratory protocols; 3–5 fractions are 
preferable

Consider testing for SARS-CoV-2 24–48 h before the 
radiotherapy simulation is done; if the patient is not 
urgent and tests positive for SARS-CoV-2, delay the 
procedure for 7–14 days until the patient has at least one 
test negative for SARS-CoV-2; in cases of pending or 
positive SARS-CoV-2 testing, standard personal 
protective equipment and respiratory protocols should 
be instituted

DEB=drug-eluting beads. SARS-CoV-2=severe acute respiratory syndrome coronavirus 2. TACE=transarterial chemoembolidation. TAE=transarterial embolisation. TARE=transarterial radioembolisation.

Table 2: Specific considerations for non-surgical locoregional therapy for hepatocellular carcinoma during the COVID-19 pandemic 
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decompensation. Radiotherapy has also been shown to 
lead to the recanalisation of hepatocellular carcinomas 
with macrovascular invasion, but this recanalisation can 
take months.56 Despite excellent cancer control with local 
therapies, most patients with macro vascular invasion 
will ultimately develop intrahepatic progression. Macro-
vascular invasion is associated with diffuse occult 
vascular invasion and a high risk of diffuse hepatocellular 
carcinoma that will ultimately progress when only local 
therapy is used.

Systemic therapies
The combination of atezolizumab and bevacizumab19 is 
now recognised as the preferred first-line treatment 
option for advanced hepatocellular carcinoma over 
sorafenib; however, during the COVID-19 pandemic, oral 
tyrosine kinase inhibitors are the preferred therapeutic 
strategy.53 As previously emphasised, these strategies 
minimise hospital exposure and the use of infusion 
clinics, especially with the use of telemedicine and, for 
patients with a poor performance status, substantial 
comorbidities, or both, upfront dose reductions. Further-
more, the use of atezolizumab–bevacizumab would 
require patients to have upper endoscopies to assess 
varices, given the risk of bleeding association with the 
drug combination shown by the IMbrave150 trial.19 
However, upper endoscopies are considered to be high-
risk, aerosol generating procedures and have been 
restricted during the COVID-19 pandemic, requiring full 
personal protective equipment in some countries.57 The 
use of immune checkpoint inhibitors comes with the 
risk of immune-related adverse events, most notably 
pneumonitis, which might present a diagnostic challenge 
in communities with a high prevalence of SARS-CoV-2 
infection. Moreover, there is theoretical concern that 
immune-mediated pneumonitis and lung injury induced 
by SARS-CoV-2 could have synergistic lung toxicity. 
Whether immune checkpoint inhibitors, through their 
mechanism of action, amplify the immune hyper-
activation and cytokine storm characteristic of severe 
COVID-19 disease is unknown.58 For these reasons, 
choosing an oral tyrosine kinase inhibitor rather than an 
immune checkpoint inhibitor in the first-line setting 
might be prudent. In the second-line setting, after 
disease pro gression on sorafenib or lenvatinib, there are 
several potential considerations. For those patients who 
tolerated their first-line tyrosine kinase inhibitor and 
who have Child-Pugh class A disease, the oral tyrosine 
kinase inhibitors regorafenib and cabozantinib are a 
treatment option. For those patients intolerant to their 
first-line tyrosine kinase inhibitor and who have an 
α-fetoprotein concentration of equal to or more than 
400 ng/mL, ramucirumab has an excellent toxicity 
profile, but requires intravenous administration every 
2 weeks and so uses more resources. El Kouheiry and 
colleagues46 showed the efficacy of administering 1 mg/kg 
nivolumab and 3mg/kg ipilimumab every 3 weeks for 

four doses, followed by nivolumab (240 mg every 2 weeks 
or 480 mg every 4 weeks), in patients who had progressed 
on sorafenib. Although this regimen has been granted 
approval by the US Food and Drug Administration, 
25 (51%) of 49 patients required systemic corticosteroids 
for adverse events related to treatment, and this regimen 
would therefore not be recommended if there is a high 
risk of COVID-19 exposure. Best supportive care or 
palliation are alternative options, especially for patients 
at high risk of having drug-related toxic effects, including 
patients with Child-Pugh B, or worse, liver function 
(table 1).

Combined modality therapy
Combined modality therapies, such as external beam 
radiotherapy and transarterial chemoembolisation, or 
sorafenib and transarterial radioembolisation, have been 
studied in patients with hepatocellular carcinoma and 
macrovascular invasion with some success.59,60 Other 
combinations are being investigated in randomised 
trials, including sorafenib with or without stereotactic 
body radiotherapy (NCT01730937). However, combined 
modality treatment might not be practical during the 
COVID-19 pandemic, and systemic therapy alone is 
generally preferred. Although not standard of care, in 
selected patients who are not good candidates for 
systemic therapy or who are refractory to systemic 
therapy, radiotherapy or trans arterial radio embolisation 
alone can be used, deferring systemic therapy until the 
time of progression.61

Treatment of intrahepatic cholangiocarcinoma 
during the COVID-19 pandemic
Treatment of potentially curable intrahepatic 
cholangiocarcinoma
In patients diagnosed with intrahepatic cholangio-
carcinoma, resection is standard of care when possible, 
and neoadjuvant systemic therapy has been used to reduce 
tumour size to make the cancer resectable (table 3).62 When 
resource availability permits, surgery should be considered 
in the setting of small, easily resectable lesions with 
minimal anticipated postoperative morbidity and resource 
use. However, given the decreased access to operating 
theatres seen during the COVID-19 pandemic, alternative 
strategies might be necessary. For patients requiring 
downstaging for resectability, neoadjuvant systemic 
therapy can be used for extended periods until resources 
become available. For patients who do not require 
downstaging before definitive therapy, but for whom 
surgery is not an option because of scarce resources, we 
would favour the use of other available locoregional 
therapies rather than neoadjuvant chemotherapy.

As an alternative to resection for small, unresectable 
intrahepatic cholangiocarcinoma, radiofrequency ablation 
or microwave ablation can be considered; retrospective 
cohort studies have suggested that ablation provides good 
local tumour control in patients with lesions less than or 
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equal to 5 cm in diameter that are located away from 
segmental bile ducts, the liver surface, and major 
vessels.63–65 Stereotactic body radiotherapy and proton 
beam therapy can be considered for peripheral lesions 
and hypofractionated radiotherapy (ie, with 15 fractions) 
can be considered for more centrally located disease. For 
larger, localised intrahepatic cholangio carcinoma, 
neoadjuvant chemo therapy, radiotherapy, or transarterial 
radio embo lisation66 can be considered when surgery is not 
possible. Tao and colleagues67 reported long-term survival 
rates with definitive radiotherapy in localised, inoperable 
intrahepatic cholangiocarcinoma (median tumour size 
7·9 cm [range 2·2–17·0]) that compare favourably with 
resection. Close surveillance is also an option for such 
patients upon multidisciplinary review and frequent 
surveillance is particularly needed if a plan is made to 
treat only if there is evidence of disease progression. In 
settings where surgery and locoregional therapies are 
unavailable, bridging chemotherapy is a reasonable option 
until resources are renewed. The most commonly used 
neoadjuvant regimens include intra venous gemcitabine-
based chemotherapy (typically gemcitabine–cisplatin) and 
are not ideal to administer during the COVID-19 pandemic 
because of the added risks of immunosuppression and 
exposure to health-care settings (eg, multiple visits to 
infusion centres and to clinics or hospitals to manage 
toxic effects). Unfortu nately, where surgery and loco-
regional therapies are unavailable, there is not enough 
evidence to recommend the use of any oral chemo-
therapies. In the adjuvant setting, oral capecitabine, as 
reported by the BILCAP trial,68 has shown an overall 
survival advantage compared with resection alone and we 
would recommend that adjuvant capecitabine continues 
to be instituted for all patients that undergo resection for 
intrahepatic cholangiocarcinoma. In the BILCAP trial,68 
adjuvant capecitabine was either started within 12 weeks 
after surgery or within 16 weeks after surgery. Therefore, 
in times of scarce resources or elevated COVID-19 
prevalence, it might be reasonable to postpone adjuvant 
chemotherapy for up to 16 weeks after surgery to minimise 
the patient’s exposure to health-care settings. For patients 
with margin-positive disease after resection, we typically 
recommend the addition of chemoradiation in the course 

of adjuvant therapy; however, chemo radiation can be done 
5–6 months after adjuvant capecitabine monotherapy, 
thereby delaying the intensive exposure to health-care 
settings and the use of resources needed for radiotherapy.

Treatment of incurable intrahepatic 
cholangiocarcinoma
A regimen of cisplatin–gemcitabine is the current 
standard-of-care for palliative chemotherapy for intr-
ahepatic cholangiocarcinoma. In the midst of serious 
resource constraints and a high prevalence of COVID-19 
in the community, the cisplatin–gemcitabine regimen 
could be modified from dosing on day 1 and day 8 of a 
21 day cycle to dosing on day 1 and day 14 of a 28 day 
cycle.69 This modification could reduce the number of 
visits to infusion centres, the immunosuppressive effects 
of the chemotherapy, and the development of cytopenias 
when blood transfusions are in short supply. There is less 
justification for the use of second-line chemo therapies 
when the benefit is more modest.70 For specific patient 
cohorts selected on a molecular basis, oral targeted 
therapies are both effective and non-immuno suppressive 
and can be considered. 71 Ghassan K Abou-Alfa and 
colleagues7 2 published a phase 3 randomised, controlled 
study of ivosidenib versus placebo in IDH1-mutant 
chemotherapy-refractory cholangiocarcinoma. The study 
showed a significant improvement in progression-free 
survival in the ivosidenib group compared with placebo 
(median 2·7 months [95% CI 1·6–4·2] vs 1·4 months 
[1·4–1·6]; hazard ratio 0·37 [95% CI 0·25–0·54]; one-
sided p<0·0001).72 During this time of drug shortages and 
the potential  for SARS-CoV-2 transmission to patients, 
consideration can also be given to surveillance and best 
supportive care or palliative, single-fraction radiotherapy 
for symptomatic disease, if needed.73

For patients with intrahepatic cholangiocarcinoma who 
have or are at high risk of biliary obstruction requiring 
decompression, the method of biliary stenting should be 
individualised on the basis of tumour and patient factors. 
Both endoscopically assisted procedures and percutaneous 
biliary drainage are possible, but additional risk factors, 
such as the use of aerosol generating procedures, should 
be considered. When possible, in patients who are not 

Standard-of-care treatment recommendations before the COVID-19 
pandemic 

Proposed treatment recommendations during the COVID-19 pandemic*

Potentially 
curatable

Surgical resection and lymph node dissection with or without adjuvant 
systemic therapy

Consider the following alternatives only if resection is unavailable: (1) systemic therapy; 
(2) local ablative therapies (eg, stereotactic body radiotherapy, hypofractionated radiotherapy, 
radiofrequency ablation, or microwave ablation); (3) TARE (by use of a same-day model that does not 
use technetium-99-labelled macroaggregated albumin) with deferred resection; (4) surveillance†

Incurable, 
metastatic, 
or both

First, consider systemic therapy; but, for localised, non-metastatic disease, 
a combination of systemic therapy and radiotherapy, or TARE, can be used

Consider (1) systemic therapy; (2) surveillance†; (3) best supportive care; (4) palliative radiotherapy 
(with a single fraction) for symptomatic liver disease or metastatic disease; and (5) targeted therapies 
for selected subgroups 

Recommendations are presented in the order that they should be considered. TARE=transarterial radioembolisation. *These recommendations are to be considered when standard therapies are not available. 
†Surveillance involves blood tests every 1–3 months (eg, for α-fetoprotein in secreting tumours) and diagnostic imaging every 3 months.

Table 3: Recommendations for the treatment of intrahepatic cholangiocarcinoma during the COVID-19 pandemic 
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candidates for surgical resection, metal stents would be 
preferable to plastic stents to avoid the need for potential 
restenting in the future. Given the challenges in doing 
endoscopic procedures, for patients positive for 
SARS-CoV-2 who require stenting, a percutaneous 
transhepatic drain can be placed while the patient 
is consciously sedated. The position along the COVID-19 
pandemic curve where each institution lies will influence 
the timing of when biliary stents are replaced.

Conclusion
COVID-19 is directly affecting all multidisciplinary aspects 
of cancer care in institutions at all stages of the pandemic 
curve and could potentially negatively affect patients with 
hepatocellular carcinoma or intrahepatic cholangio-
carcinoma quite substantially. During these challenging 
times, clinicians must continue to work together, advocate 
for our patients with liver cancer, be flexible in considering 
alternative interventions that carry less of a risk to patients 
and health-care workers, and use telemedicine and virtual 
tumour board resources when needed. These recom-
mendations are based on the most up-to-date available 
evidence, aim to provide guidance for centres across the 
world in the management of intrahepatic malignancies 
during the COVID-19 pandemic in the short-term and 
medium-term, and should be used flexibly according to 
the dynamic state of COVID-19 in each centre.
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