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Purpose: The COVID-19 pandemic has altered healthcare priorities which may adversely 
impact cancer management. We aimed to evaluate the impact of the pandemic on the 
diagnosis, treatment, and consultation methods for patients with hepatocellular carcinoma 
(HCC).
Patients and Methods: We conducted a survey among 27 hospitals from 14 Asia-Pacific 
countries, collecting hospital-level information on the number of newly diagnosed HCC 
cases during a pre-pandemic period (February to May 2019) and for the same period during 
the pandemic (February to May 2020). Information was also collected on delays in diagnosis 
and treatment, changes in treatment modalities and complication rates, changes in patient 
enrollment in clinical trials, and modes of patient consultation. The information was stratified 
by the Barcelona Clinic Liver Cancer (BCLC) stage.
Results: The survey included cohorts of 2789 and 2045 patients newly diagnosed with HCC 
during the pre- and pandemic period, respectively. A decline of 26.7% in new HCC cases was 
reported during the pandemic compared to the pre-pandemic. A sizable proportion of institu-
tions reported delays in diagnosis (48.2% in BCLC 0/A/B and 51.9% in BCLC C), delays in 
treatment (66.7% in BCLC 0/A/B and 63.0% in BCLC C), changes in treatment modality 
(33.3% in BCLC 0/A/B and 18.5% in BCLC C), an increase in treatment complications (about 
15% across all BCLC stages), and no growth in clinical trial enrollments during the pandemic. 
Furthermore, there was a decline of 27.3% in face-to-face patient consultations and an increase 
of 18.3% in video/telephonic consultations during the pandemic. A considerable variation in 
changes in HCC management was observed among countries.
Conclusion: The COVID-19 pandemic has significantly impacted the management of HCC 
among Asia-Pacific countries. The impact varies according to the disease stage and country. 
Well thought-through long-term strategies are required to ameliorate the negative impact of 
the pandemic on HCC patients.
Keywords: hepatocellular carcinoma, liver cancer, COVID-19, Asia-Pacific

Introduction
Hepatocellular carcinoma (HCC) is the 5th most common cancer globally, and the 
3rd most common cause of cancer deaths, afflicting approximately 900,000 people 
yearly. There is great geographical variation in the distribution of HCC, and 
approximately 80% of patients are found in Asia.1

In 2020, a global pandemic emerged due to the novel severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2)2 which is now termed COVID-19 
(COrona, VIrus Disease 2019). Patients with cancer are particularly vulnerable 
due to their acquired immunodeficiency from cancer or its treatment. Cancer 
patients above the age of 70 have a higher risk of severe infection if infected 
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with COVID-19 than the rest of the population.3 

Healthcare institutions worldwide have shifted their focus 
and re-directed their efforts towards confronting the major 
challenges the pandemic has imposed, and the manage-
ment of patients with cancer has thus become a lesser 
priority. Several countries had temporarily suspended 
screening programs for various types of cancers,4 leading 
to inevitable delays in diagnosis, which reduces the 
chances for the early detection of cancer and the prompt 
initiation of treatment. Treatment pathways in cancer are 
also interrupted as COVID-19 created logistical difficulties 
due to restrictions and precautions. Finally, cancer patient 
enrolment into clinical trials was curtailed during COVID- 
19, which imposed high costs in passthrough costs and 
patient outcomes.5

Different countries adopted different restrictions and 
precautionary steps for their healthcare systems, and 
these very often also depended on the country’s socio- 
economic status. Regarding HCC, there was a severe pau-
city of data on how the pandemic has affected diagnosis, 
treatment, and patient consultations for patients with HCC. 
Reports in this regard have been mainly on other types of 
cancer or specific to a particular hospital. Therefore, it is 
difficult to understand the overall impact of the pandemic 
at a regional and global level.4,6–8 A recent systematic 
review9 that identifies studies evaluating the impact of 
COVID-19 on HCC found only one study10 from an 
Italian center with 42 HCC patients. Furthermore, an inter-
national survey assessing the impact of the COVID-19 on 
liver cancer management also included just one center 
from Asia (Japan).11 Since most HCC cases are in Asia- 
Pacific, a multicountry study from the Asia-Pacific region 
will be needed to understand the overall impact of the 
pandemic and inter-country differences. This study was 
conducted during the initial phase of the pandemic and 
adopted a multicountry approach. The primary objective 
was to estimate the impact of the pandemic in terms of 
reduction in the number of patients diagnosed with HCC 
during the pandemic compared to its pre-pandemic period. 
Secondary objectives included estimation of the percen-
tage of healthcare institutions that experienced changes in 
the HCC treatment modality, delays in HCC treatment 
initiation, increases in the treatment complication rate, 
reductions in clinical trial enrollment rate, and changes in 
mode-of-patient consultation during the pandemic com-
pared to pre-pandemic for the corresponding period in 
the Asia-Pacific.

During the early phase of the pandemic, there were 
some expectations that the pandemic would be swiftly 
brought under control, and many of the strategies adopted 
then reflected this expectation. Many countries have since 
experienced multiple waves of COVID-19 infection, and 
there is increasing recognition that long-term sustainable 
strategies are required. Our study’s findings will help 
physicians optimize care pathways to enhance treatment 
outcomes for HCC patients for the remaining part of the 
pandemic. Policymakers will also benefit from data that 
quantifies the impact of the pandemic on HCC so that 
better public health policies can be developed to cope 
with this ongoing pandemic.

Patient and Methods
Study Design and Data Collection
The study was an online survey among tertiary healthcare 
institutions from the Asia-Pacific Hepatocellular 
Carcinoma (AHCC) Trials Group, participating in the 
HCC Registry in Asia study (ClinicalTrials.gov 
Identifier: NCT03233360). The AHCC Trials Group is 
a collaborative research group involving more than 50 
healthcare institutions from 17 countries with a common 
goal of seeking efficacious treatments for HCC and 
engaged in research for patients with HCC. The online 
survey was designed with REDCap (Research Electronic 
Data Capture) electronic data capture tools hosted at 
Singapore Clinical Research Institute (SCRI).12–14 

A unique link was created for each institution which was 
sent to the institution representative who had access to 
their institution’s patient data, specifically for diagnosis, 
treatment, and management related to HCC. The survey 
form was designed with inputs from the expert Steering 
Committee of the Registry and comprised eight multidis-
ciplinary experts (surgical oncologist, medical oncologist, 
radiation oncologist, interventional radiologist, hepatolo-
gist, and medical statistician) from 7 Asia-Pacific countries 
with extensive research experience in HCC.

The survey asked to provide information at the institu-
tion-level on the number of patients diagnosed with HCC 
stratified by Barcelona Clinic Liver Cancer (BCLC) 
stages15 during a pre-COVID-19 pandemic period (1st 
February 2019 to 31st May 2019) and for the same period 
with COVID-19 pandemic (that is, 1st February 2020 to 
31st May 2020). The pandemic time period for the survey 
was selected considering the majority of Asia-Pacific 
countries have observed at least one major wave of the 
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pandemic and implemented some COVID-19 control mea-
sures before February 2020 (see Table 1). The survey also 
asked for information on the impact of the pandemic on 
delay in the diagnosis of HCC, delay in initiation of HCC 
treatment, selection of modality of HCC treatment, 
increase in complication rates with HCC treatment, and 
change in patient enrollment for clinical studies. The 
impact of the pandemic on the delay in the diagnosis of 
HCC was defined as the postponement causing at least 
a “somewhat” delay compared to the pre-pandemic period 
norms in the respective institutions. Similarly, the other 
outcomes were defined in the same way. This information 
collected was also stratified by the BCLC stage. Finally, 
the distribution of mode of patient consultations (face-to- 
face in clinic, face-to-face in patient’s home, remote con-
sultation using video/telephone) during pre-and during the 
pandemic was collected. The survey form was sent to all 
50 institution representatives, and three reminders were 
sent to complete the survey.

As this study did not include any individual patient- 
specific information, other than the aggregate data at the 
institution level, patient consent and ethics approval were 
not required.

Statistical Methods
The number of patients diagnosed with HCC was com-
pared between a corresponding pre-pandemic period and 
during the pandemic. We anticipated a mild-to-moderate 
effect of the pandemic on the number of patients diag-
nosed with HCC. An estimated sample size of 27 institu-
tions was required to estimate the pandemic impact with 
a precision ± 0.33 effect size (mean change in the number 
of diagnosed patients divide by its standard deviation)16 

with a 90% probability.
The number of patients diagnosed with HCC per institu-

tion during the pre-pandemic and pandemic periods was 
summarized using mean and standard deviation. The mean 
change in the number of patients per institution from the pre- 
pandemic period was estimated using the effect size (as 
defined above) along with its 90% two-sided confidence 
interval. In addition, the percentage change in the number 
of patients diagnosed with HCC per country was estimated 
as the difference in the number of patients diagnosed by all 
the participating institutions in the country during the pan-
demic and pre-pandemic divided by the number of patients 
diagnosed during the pre-pandemic period, multiplied by 
100. The percentage changes in the diagnosis at the country
level were also estimated by the BCLC stage. The

percentage of institutions that reported delay in the diagnosis 
of HCC, delay in initiation of HCC treatment, change in 
complication HCC treatment complication, and change in 
HCC patients participating in clinical studies were summar-
ized by the number of institutions and the percentage of total 
institutions that participated in the study. Finally, the mean 
change in percentage of patients with different mode-of- 
consultations (face-to-face or video/telephonic) per institu-
tion was estimated as the mean difference in percentages per 
institution between the pandemic and pre-pandemic periods. 
A country-level change was estimated as the mean change 
among all institutions within the country.

Results
A total of 27 institutions from 14 countries responded to 
the survey. These institutions collectively represented 
a cohort of 2789 and 2045 patients newly diagnosed with 
HCC during the pre- and pandemic period of 1st February 
to 31st May in 2019 and 2020, respectively. The list of 
participating institutions is provided in Supplemental 
Materials (Appendix 1). Among the 14 countries that 
responded, all of them except one implemented social 
distancing, seven implemented state/country lockdowns, 
and ten implemented border control measures during the 
survey period (February to May 2020) (Table 1).

During the pre-pandemic period (February to 
May 2019), there were on average 103.2 (SD 193.0) new 
patients diagnosed with HCC per institution, which were 
reduced to 75.7 (SD 126.3) patients during the same per-
iod under study. This is a decline of average 27.6 patients 
per institution or 26.7% from the pre-pandemic period 
(effect size = 0.37; 90% confidence interval 0.04 to 0.697).

From the country-level perspective, 12 of 14 countries 
reported a decline in new cases of HCC diagnosed during 
the pandemic than its previous year (Figure 1), with the 
highest drop reported by Myanmar (65%), followed by the 
Philippines (50%), Indonesia (50%), and Hong Kong 
(44%). Only one country – Malaysia – reported an 
increase in the newly diagnosed patients, whereas there 
was no change in Brunei. Among newly diagnosed HCC 
patients, there was a decline of an average of 12.0%, 
22.6%, and 23.1% of patients among BCLC 0/A, B, and 
C, respectively, across the countries during the pandemic 
compared to the pre-pandemic period (Table 2).

A sizable proportion of institutions reported delays in 
diagnosis of new HCC cases (48.2% for BCLC 0/A/B and 
51.9% for BCLC C), delays in initiating HCC treatment 
(66.7% for BCLC 0/A/B and 63.0% for BCLC C), changes 
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in treatment modality (33.3% for BCLC 0/A/B and 18.5% 
for BCLC C), an increase in HCC treatment complications 
(14.8% across all stages of BCLC), and no growth in 
clinical trial enrollments (88.9% for BCLC 0/A, 81.5% 
for BCLC B, and 70.4% for BCLC C) during the pan-
demic compared to the pre-pandemic period.

Among patients with the BCLC A stage, 51.9% of 
institutions reported a reduction in the proportion of 
patients undergoing elective surgery (surgical resection or 
liver transplant) during the pandemic compared to the pre- 
pandemic period. Similarly, among patients with the 
BCLC B stage, 44.4% of institutions reported a reduction 
in the proportion of patients undergoing elective proce-
dures (trans-arterial chemoembolization, surgery). 
However, 40.7% of institutions reported an increase in 
the proportion of patients treated with oral systemic HCC 
therapy (eg, Sorafenib, Lenvatinib) during the pandemic 
compared to the pre-pandemic period.

During the pandemic, there was a decline of 27.3% in 
face-to-face patient consultations and an increase of 18.3% 
in video/telephonic consultations per institution compared 
to the pre-pandemic period. Eight of 14 countries reported 
a drop in face-to-face consultations, while the remaining 
reported no change in the proportion of face-to-face con-
sultations compared with the pre-pandemic period. 
A prominent reduction in face-to-face consultations was 
reported in Japan (95%), the Philippines (95%), Australia 
(80%), and Indonesia (50%). As an alternative, seven of 

14 countries adopted video/telephonic consultations during 
the pandemic, with the highest adoption rate in the 
Philippines (95%), Australia (80%), Myanmar (70%), 
and Indonesia (50%).

Discussion
The COVID-19 pandemic significantly impacted the care 
of patients with HCC in healthcare institutions across the 
Asia-Pacific in general, but the extent of the impact varies 
and, to some extent, dependent on country-specific mea-
sures instituted to manage the pandemic. This study is the 
first of its kind to measure the extent of the impact of 
COVID-19 on the diagnosis and treatment of HCC 
patients in the Asia-Pacific with data obtained from 27 
institutions in 14 countries. The number of countries that 
responded to the survey at the height of the initial wave of 
the pandemic in the Asia-Pacific was remarkable and con-
tributed to the generalizability of the study findings. This 
study provides very useful data now as the region cur-
rently faces second and subsequent waves of infection in 
the pandemic.

During the period under study, the governments of 
these 14 countries instituted various levels of restrictions 
within their boundaries, of which travel restrictions (local, 
regional, international) are one of the most significant. In 
the initial phase of the pandemic, the number of patients 
with new diagnoses of HCC declined by 27% from the 
reference period before the pandemic. In only two 

Table 1 Types of COVID-19 Measures and Controls Implemented by the Individual Country During the Period of February to 
May 2020

Country Border Controls Measures 
Implemented24

State/Country Lockdowns 
Implemented25

Social Distancing Policies 
Implemented26

COVID-19 
Casesa,27

Australia Yes Yes Yes 7202

Brunei Yes Yes Yes 141
China Yes Yes Yes 84,146

Hong Kong Yes No Yes 1085

Indonesia No No Yes 26,473
Japan Yes No Yes 16,751

Malaysia Yes Yes Yes 7819
Mongolia Yes No Yes 179

Myanmar No No No 224

Philippines No Yes Yes 18,086
Singapore Yes Yes Yes 34,884

South Korea No No Yes 11,503

Taiwan Yes No Yes 442
Thailand Yes Yes Yes 3081

Note: aAs of 31st may 2020.
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countries where there was no decrease in newly diagnosed 
HCC cases. The number of HCC cases diagnosed 
remained the same as the previous year only in Brunei, 
while Malaysia is the only country that showed an increase 
in the HCC cases. All other countries included in the study 
showed a decline.

To address the risk of disease transmission and diffi-
culties with travel restrictions, the mode of consultation 
changed significantly in some countries. These changes 
leveraged technology that enabled patients to connect 
with doctors online. This study showed that remote con-
sultations (video or phone consultation) and perceived 
difficulties in travel significantly reduced face-to-face con-
sultations by 27%. On the other hand, there was an 18% 
absolute increase in video or telephonic consultation from 
the pre-pandemic reference period. In line with the slow-
down in the number of patients newly diagnosed with 
HCC, the study also sees no growth in patient enrollment 
in clinical trials in HCC during the pandemic compared to 
its previous year.

Some possible reasons for the negative impact that 
COVID-19 has on the diagnosis and treatment of HCC 

patients may be discerned from the survey. During the 
COVID-19 pandemic, social distancing and home confine-
ment are two restrictions instituted by a number of govern-
ments, and these are largely complied with. Some 
countries have implemented complete lockdowns to con-
trol the spread of the disease. Patients with presumptive 
diagnoses of cancer may have been unable to visit hospi-
tals for medical consultations, or their appointments may 
have been de-prioritized. In addition, general cancer 
screening programs were also suspended in various coun-
tries due to insufficient medical resources.17 Specifically, 
the shortage of ventilators and the high risks of infections 
during surgeries resulted in the postponement of non- 
emergency cancer surgeries and various other treatment 
procedures.18

The results of this study are consistent with findings 
outside of the Asia-Pacific. A multicountry survey11

focusing on the impact of COVID-19 on HCC manage-
ment in non-Asian countries found that 87% of centers 
modified their clinical practices during the pandemic - 
41% of centers modified diagnostic procedures, 81% 
deferred screening programs, and 50% canceled curative 

Figure 1 Comparing year-on-year change of new diagnosis of patients with hepatocellular carcinoma during the period of February to May in 2019 and 2020. 
Note: N represents the number of institutions that responded to the survey.
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Table 2 Number of Newly Diagnosed Patients with Hepatocellular Carcinoma by Barcelona Clinic Liver Cancer (BCLC) Stages 
During the Period of February to May 2019 and February to May 2020

Country (Number of Institutions) BCLC Stage Pre-Pandemic Perioda n (%) Pandemic Period n (%) Percentage 
Changeb

All countries 0/A 853 (34.1) 751 (37.2) −12.0

B 824 (33.0) 638 (31.6) −22.6
C 821 (32.9) 631 (31.2) −23.1

Australia (N = 1) 0/A 17 (34.0) 15 (31.3) −11.8
B 22 (44.0) 18 (37.5) −18.2

C 11 (22.0) 15 (31.3) 36.4

Brunei (N = 1) 0/A 2 (40.0) 2 (40.0) 0.0

B 2 (40.0) 2 (40.0) 0.0
C 1 (20.0) 1 (20.0) 0.0

China (N = 2) 0/A 284 (37.2) 238 (40.1) −16.2
B 141 (18.5) 106 (17.8) −24.8

C 338 (44.3) 250 (42.1) −26.0

Hong Kong (N = 1) 0/A 36 (23.5) 20 (23.5) −44.4

B 63 (41.2) 35 (41.2) −44.4

C 54 (35.3) 30 (35.3) −44.4

Indonesia (N = 1) 0/A 2 (33.3) 1 (33.3) −50.0

B 2 (33.3) 1 (33.3) −50.0
C 2 (33.3) 1 (33.3) −50.0

Japan (N = 3) 0/A 56 (60.9) 54 (61.4) −3.6
B 18 (19.6) 17 (19.3) −5.6

C 18 (19.6) 17 (19.3) −5.6

Malaysia (N = 1) 0/A 17 (42.5) 62 (62.0) 264.7

B 10 (25.0) 10 (10.0) 0.0

C 13 (32.5) 28 (28.0) 115.4

Mongolia (N = 1) 0/A 8 (13.6) 6 (14.3) −25.0

B 20 (33.9) 14 (33.3) −30.0
C 31 (52.5) 22 (52.4) −29.0

Myanmar (N = 1) 0/A 30 (30.0) 10 (28.6) −66.7
B 40 (40.0) 15 (42.9) −62.5

C 30 (30.0) 10 (28.6) −66.7

Philippines (N = 4) 0/A 31 (37.8) 7 (25.9) −77.4

B 27 (32.9) 11 (40.7) −59.3

C 24 (29.3) 9 (33.3) −62.5

Singapore (N = 2) 0/A 8 (18.2) 14 (30.4) 75.0

B 6 (13.6) 17 (37.0) 183.3
C 30 (68.2) 15 (32.6) −50.0

South Korea (N = 3) 0/A 32 (38.1) 28 (35.0) −12.5

B 31 (36.9) 28 (35.0) −9.7

C 21 (25.0) 24 (30.0) 14.3

(Continued)
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and/or palliative treatments. There was also a report of 
a surge in telephonic consultations in the majority of the 
centers. Similarly, an Italy-based study10 also found HCC 
treatment delay in 26% of the patients. For other types of 
cancer, various country-based studies reported delays in 
the diagnosis and treatments. For instance, research car-
ried out in the Netherlands showed that the weekly inci-
dence of cancer cases in The Netherlands Cancer 
Registry is decreased by up to 27% during the COVID- 
19 outbreak compared with the period before the 
outbreak.7 Another report focusing on six common 
types of cancer in the United States reported a 46% 
decline in the weekly diagnosis of these cancers during 
the pandemic compared to the year before it.19 Similarly, 
following the institution of restrictions such as lock-
downs and social distancing to control the spread of 
COVID-19, the referrals for suspected cancer patients 
were found to be decreased by 75% in the United 
Kingdom.20 Our study found a significant reduction in 
elective surgery that would have consumed valuable hos-
pital resources, including ICU beds and increased contact 
time with healthcare workers. There was however an 
increase in the use of oral systemic therapy for patients 
with HCC during the pandemic especially in BCLC 
B which decreases the use of hospital facilities and 
decreased patient contact time. These show a trend in 
adaptation in the management of HCC treatment towards 
less invasive outpatient treatments, which avoids long 
hospital stay as reported by an Italian study.21

Our study has several limitations. The study was 
based on aggregate institution-level data (not patient- 
level data), which did not allow us to understand 
whether there were any systemic differences in patient 
profile at diagnosis during the pandemic versus those 

who did not. The study did not collect any follow-up 
data to understand any potentially negative impact on 
patient outcomes due to the COVID-19 pandemic. 
Furthermore, the study has not collected quantitative 
information on the extent of delay in terms of duration 
for HCC diagnosis and treatment initiation during the 
pandemic. This may vary from institution to institution. 
Also, the absolute percentage increase in treatment com-
plication rate and reduction in the clinical trial enroll-
ment rate may vary depending on the institution, and 
this information was not collected in the study. Another 
limitation was a small number of institutions from some 
countries or a small number of patients from the institu-
tion, which might not fully represent the situation in the 
whole country. An unexpected increase in HCC diagno-
sis during the pandemic in Malaysia could have resulted 
from this limitation or may have reflected a surge in 
HCC cases at a specialized cancer institution when other 
general hospitals have prioritized resources for COVID- 
19. Furthermore, within the larger countries, there could
be regional differences in COVID-19 prevention mea-
sures, and we were not able to evaluate the impact of
such differences on the management of HCC patients in
the current study. Therefore, such country-level data
should be interpreted cautiously.

Many strategies were adopted in the initial phase of 
the pandemic (when this study was conducted) with 
short-term aims in the expectation that the pandemic 
would be swiftly brought under control. Data from our 
survey showed that the impact of these strategies on 
the clinical management of patients with HCC has 
generally been negative. Long-term sustainable strate-
gies are required for a pandemic that may be long 
drawn out.

Table 2 (Continued). 

Country (Number of Institutions) BCLC Stage Pre-Pandemic Perioda n (%) Pandemic Period n (%) Percentage 
Changeb

Taiwan (N = 4) 0/A 284 (47.9) 258 (48.8) −9.2

B 164 (27.7) 144 (27.2) −12.2
C 145 (24.5) 127 (24.0) −12.4

Thailand (N = 2) 0/A 46 (10.9) 36 (10.7) −21.7
B 278 (65.1) 220 (65.1) −20.9

C 103 (24.1) 82 (24.3) −20.4

Notes: aMissing n are imputed based on the percentage change in the new HCC cases during the pandemic compared to the same period during the pre- 
pandemic. b(Pandemic n – Pre-pandemic n)/Pre-pandemic n × 100.
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Conclusion
The detailed results presented in this study on the impact of 
COVID-19 on the existing management of patients with 
HCC in the Asia-Pacific provide important data for health-
care authorities and healthcare service providers to re-assess 
the impact of policies on the diagnosis and treatment of HCC 
in line with the latest applicable management guidelines.22,23 

This is particularly important as the region and the world now 
contend with subsequent waves of COVID-19 infections, 
and there is now a general expectation that it will take 
a while for the pandemic to run its course. Alternatives to 
major surgical therapy such as less invasive surgery or oral 
systemic treatment for HCC if appropriate and options to 
face-to-face consultations such as telephonic and video con-
sultations will have to be increasingly adopted to address the 
urgent clinical needs uncovered by this study. Earlier 
assumptions that strict measures to control the pandemic 
are temporary in nature are no longer tenable, and there 
have to be longer-term and better thought-out plans to meet 
the urgent needs of patients with cancer during the pandemic.
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