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A B S T R A C T

Introduction and Objectives: The lockdown policy introduced in 2020 to minimize the spread of the COVID-19

pandemic, significantly affected the management and care of patients affected by hepatocellular carcinoma

(HCC). The aim of this follow-up study was to determine the 12 months impact of the COVID-19 pandemic
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on the cohort of patients affected by HCC during the lockdown, within six French academic referral centers in

the metropolitan area of Paris.

Materials and Methods: We performed a 12 months follow-up of the cross-sectional study cohort included in

2020 on the management of patients affected by HCC during the first six weeks of the COVID-19 pandemic

(exposed), compared to the same period in 2019 (unexposed). Overall survival were compared between the

groups. Predictors of mortality were analysed with Cox regression.

Results: From the initial cohort, 575 patients were included (n = 263 Exposed_COVID, n = 312 Unexposed_CO-

VID). Overall and disease free survival at 12 months were 59.9 § 3.2% vs. 74.3 § 2.5% (p<0.001) and 40.2§ 3.5%

vs. 63.5 § 3.1% (p<0.001) according to the period of exposure (Exposed_COVID vs. Unexposed_COVID, respec-

tively). Adjusted Cox regression revealed that the period of exposure (Exposed_COVID HR: 1.79, 95%CI (1.36,

2.35) p<0.001) and BCLC stage B, C and D (BCLC B HR: 1.82, 95%CI (1.07, 3.08) p = 0.027 - BCLC C HR: 1.96, 95%CI

(1.14, 3.38) p = 0.015 - BCLC D HR: 3.21, 95%CI (1.76, 5.85) p<0.001) were predictors of death.

Conclusions: Disruption of routine healthcare services because of the pandemic translated to reduced 1 year

overall and disease-free survival among patients affected by HCC, in the metropolitan area of Paris, France.

© 2023 Published by Elsevier España, S.L.U. on behalf of Fundación Clínica Médica Sur, A.C. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

A lockdown policy was introduced in Europe on March 2020 as a

strategy to minimize the spread of the COVID-19 pandemic, thus

affecting the management and care of cancer patients [1].

Lockdown measures, including the suspension of routine screen-

ings and limited access to healthcare facilities, led to delayed cancer

diagnoses across Europe [2,3]. Patients with symptoms or those

requiring routine screenings [4], including those with hepatocellular

carcinoma (HCC), experienced delays in diagnosis, potentially result-

ing in the progression of their condition [2,3].

Many hospitals had to prioritize COVID-19 patients and reduce

non-urgent procedures, which caused delays or cancellations for can-

cer treatments such as surgeries, radiation therapy, and chemother-

apy [5,6]. To mitigate the impact of social distancing measures,

healthcare providers adopted telemedicine and remote care solutions

[7,8]. While these initiatives facilitated patient consultations and fol-

low-ups, they had limited impact on monitoring complex cancer

cases and were not suitable for delivering interventional treatments

such as surgery or interventional radiology. It is important to note

that lockdown policies and access to care varied across European

regions [9], leading to disparities in cancer care.

Taken altogether, the delays in diagnosis, screening and treatment

might substantially have increased the number of avoidable deaths

[3]. Despite the guidelines suggested by the European Association for

the Study of the Liver (EASL) [7] and National French authorities [10

−12] to maintain the management and care of patients affected by

HCC, a significantly longer treatment delay in 2020 was observed in

the highly-impacted metropolitan area of Paris compared to 2019

[13].

This follow-up study represents the 12 months update of the mul-

ticenter cohort of patients affected by HCC during the COVID-19 lock-

down in the metropolitan area of Paris [13].

2. Materials and Methods

This study represents the updated 12 months follow-up (2022) of

the multicenter, cross-sectional study [13] on the management of

patients affected by HCC during the first six weeks of lockdown due

to the COVID-19 pandemic (2020), compared to the same period in

2019, within the metropolitan area of Paris.

Six academic referral centers from the AP-HP network (Piti�e Sal-

pêtri�ere-Paris, Saint-Antoine-Paris, Cochin-Paris, Beaujon-Clichy,

Jean-Verdier-Bondy), including the steering committee (Hôpital

Henri Mondor, Cr�eteil) were involved in the study.

The study was led in compliance with STROBE guidelines for

cross-sectional studies [14].

2.1. Inclusion criteria

Any adult patient (>18 y old) affected by HCC (diagnosis according

to the EASL criteria [15]), who received during the inclusion period a)

proposal of treatment in multi-disciplinary tumor board (MTB) meet-

ings, or b) a programmed surgical or radiological procedure (liver

resection − LR, interventional radiology procedure -IR procedure as

percutaneous ablation, Trans-arterial-chemo-embolization - TACE,

Selective internal radiation therapy - SIRT).

To be noted, the treatment for each patient was decided on the

basis of the EASL guidelines [15], ad tailored to the national recom-

mendations for the management of patients affected by liver disease

[10] or requiring surgery [11,12,16] during the pandemic. Given the

heavy impact of the outbreak on the metropolitan area of Paris and

according to the aforementioned recommendations, patients with

HCC and asymptomatic COVID-19 could be rescheduled until a nega-

tive swab was observed. In case of respiratory symptoms, interven-

tional procedures could be downgraded, or rescheduled after 6−8

weeks.

2.2. Study period

During the previous published [13] cross-sectional study, patients

exposed to the pandemic between March 6th to April 17th, 2020

were considered as cases (Exposed_COVID), and those fulfilling the

same inclusion criteria between March 6th to April 17th, 2019 (Unex-

posed_COVID) were considered as controls.

Both the groups were regularly followed for 18 months and cen-

sored at 12 months for the purpose of the present study.

2.3. Study endpoints

The primary objective was to compare the overall survival (OS)

rates between the two groups (Exposed_COVID and Unexposed_CO-

VID) at 12 months. Variables required to measure the primary end-

point were the event (death) and time until the event (OS).

Secondary objectives were to compare survival at 12 and 18

months according to BCLC stage and treatment strategy between the

two groups, as well as predictors for mortality.

2.4. Variables

The same variables analyzed during the cross-sectional study [13]

were considered, including general demographic, underlying liver

disease, HCC characteristics, BCLC staging, and clinical management

proposed within MTB meetings, type of curative treatment realized

(surgery or percutaneous ablation by IR) as well as those with
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palliative intent (systemic therapies, external radiotherapy, TACE,

SIRT), best supportive care, date of latest news and survival status.

The quality of data management was compliant with the reference

methodology on personal data processing and protection (MR004),

as stated by the French data protection authority (Commission Natio-

nale de l’Informatique et des Libert�es, CNIL n 2,209,983 v 0).

2.5. Sample size

From the original cohort of 670 patients previously published

[13], 95 (14%) were excluded because lost at follow-up (n = 30 Expo-

sed_COVID and n = 65 Unexposed_COVID): 575 patients were

included (n = 263 Exposed_COVID, n = 312 Unexposed_COVID), and

followed during 18 months.

2.6. Statistical analysis

Categorical variables were reported as percentages, while contin-

uous variables were summarized as means and standard deviation

(SD) or median and range for discrete variables, as appropriate. The

Student’s t-test or Mann-Whitney U test were used for comparisons

of quantitative variables as appropriate, whereas a x2 test or Fisher’s

exact test was used to compare categorical data.

Kaplan−Meier curves for OS were created, with two strata corre-

sponding to both groups (Exposed_COVID and Unexposed_COVID).

Unadjusted hazard ratios (HRs) and 95% confidence intervals (95%

CI) were calculated by Cox proportional hazards regression analysis

for variables associated with death. Variables with a p-value <0.1 (as

well as those considered clinically relevant) were entered into a mul-

tivariate Cox model to identify factors independently associated with

death. The final model expressed the adjusted HRs and 95%CI. No

multiple imputations were used. A p-value ≤0.05 was considered sig-

nificant.

All analyses were performed using IBM SPSS V26 and Stata V13.0

(StataCorp, College Station, Texas).

2.7. Ethical statement

Written informed consent was obtained from each patient

included in the study and the study protocol conforms to the ethical

guidelines of the 1975 Declaration of Helsinki as reflected in a priori

approval by the Ethics Committee of Henri-Mondor Institutional

Review Board (Ethics number committee 00,011,558, Approval Num-

ber 2020−071), and led in compliance with Strengthening the

Reporting of Observational Studies in Epidemiology guidelines for

cross-sectional studies.

3. Results

3.1. General characteristics

In terms of gender distribution, males accounted for 81.4% of the

population studied. No significant differences were observed

between the two periods in terms of patients’ characteristics (age,

BCLC, MELD), and the therapeutic strategy proposed and realized.

However, a significantly higher percentage of patients who were

exposed to the pandemic experienced a treatment delay of more

than three weeks (19.2%, n = 48 in the Exposed_COVID group com-

pared to 6.6%, n = 20 in the Unexposed_COVID group, respectively;

p<0.001) (Table 1).

3.2. Survival analyses between exposed and unexposed

In the entire cohort and based on the period of exposure (Expo-

sed_COVID vs. Unexposed_COVID), the Kaplan-Meier estimation of

overall survival (OS) at 12 and 18 months was 59.9 § 3.2% and

46.2 § 4.3% compared to 74.3 § 2.5% and 63.4 § 2.8%, respectively (p

< 0.001; Fig. 1). Similarly, the Kaplan-Meier estimation of progres-

sion-free survival (PFS) at 12 and 18 months was 40.2 § 3.5% and

29.2 § 4.2% versus 63.5 § 3.1% and 47.6 § 3.3% (p < 0.001) for the

same period of exposure (Fig. 1).

A difference in the 12-month OS estimation was observed

between patients undergoing treatment with a curative intent

(66.4 § 5.0% vs. 82.3 § 3.7%; p = 0.005) and those receiving palliative

care (58.9 § 4.8% vs. 72.7 § 3.9%; p = 0.017), according to the period

of exposure (Exposed_COVID vs. Unexposed_COVID, respectively).

Based on the BCLC stage and period of exposure (Exposed_COVID

vs. Unexposed_COVID), a difference in the Kaplan-Meier estimation

of OS at 12 months was observed in the BCLC A (63.7 § 5.3% vs.

79.0 § 4.3%; p = 0.045) and BCLC C (54.5 § 8.0% vs. 69.5 § 5.7%;

p = 0.039) subgroups (Fig. 2).

No significant difference in survival was observed among the BCLC

0, BCLC B, and BCLC D subgroups.

3.3. Predictors of mortality

Cox model was used to analyze the variables "period of exposure"

(Exposed_COVID vs. Unexposed_COVID), "delay in treatment" (bino-

mial Y/N or factorial based on the classes of delay), and "BCLC stage"

(factor) to identify predictors of death at 12 months.

The multivariable analysis identified the period of exposure

(Exposed_COVID HR: 1.79, 95%CI 1.36, 2.35; p < 0.001) and BCLC

stage B, C, and D (BCLC B HR: 1.82, 95%CI 1.07, 3.08; p = 0.027 - BCLC

C HR: 1.96, 95%CI 1.14, 3.38; p = 0.015 - BCLC D HR: 3.21, 95%CI 1.76,

5.85; p < 0.001) as predictors of mortality (Table 2).

4. Discussion

The worldwide impact of the COVID-19 pandemic on the manage-

ment and care of patients with liver cancer has been observed, affect-

ing screening, diagnosis, and treatment processes [17,18]. In Paris,

France, similar findings were reported, with a higher proportion of

HCC patients experiencing larger tumor burden and longer delays

between MTB (Multidisciplinary Tumor Board) and treatment during

the pandemic compared to 2019 [13]. The primary reason cited was

the shortage of surgical theaters and staff, including nurses and

physicians, due to their redeployment to intensive care units [18].

Table 1

Clinical and demographic characteristics of patients included in the study.

N = 575 Unexposed COVID Exposed COVID p

Gender M n (%) 254 (81.4) 217 (82.5) 0.733

Age, median [IQR] 66.6 [60.5−74.2] 66.8 [60.1−73.2] 0.747

First diagnosis 116 (37.2) 93 (35.4) 0.652

BCLC: 0 30 (10.0) 27 (10.4)

A 94 (31.3) 94 (36.3)

B 79 (26.3) 72 (27.8) 0.298

C 72 (24.0) 43 (16.6)

D 25 (8.3) 23 (8.9)

MELD, median [IQR] 9 [7−11] 8 [7−12] 0.667

Treatment strategy 0.287

LT 26 (8.4) 20 (8.2)

Curative 84 (27.1) 76 (31.3)

Palliative 138 (44.5) 113 (46.5)

BSC 62 (20.0) 34 (14.0)

Modification in treatment

strategy

42 (13.5) 32 (12.2) 0.644

Treatment delay <0.001

No delay 273 (90.4) 181 (72.4)

< 3 weeks 9 (3.0) 21 (8.4)

≥ 3 weeks 20 (6.6) 48 (19.2)

M: male; IQR: Inter quartile range; LT: Liver transplantation; BSC: best supportive

care.
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In this follow-up study, it was found that HCC patients exposed to

the COVID-19 pandemic had significantly lower rates of overall sur-

vival and disease-free survival at 12 months compared to control

groups who were unexposed to COVID-19, regardless of the treat-

ment proposed.

When considering the BCLC stage, a lower survival rate at 12

months was observed among patients in BCLC A and BCLC C. The rea-

sons for this were explored in a previous report [13] which revealed

that patients exposed to the COVID-19 pandemic experienced a sig-

nificantly longer interval between MTB and treatment. In the case of

BCLC C patients, they had a larger tumor burden, impaired clinical

condition, and compromised liver function, leading to a shift towards

palliative treatment.

The COX multivariable analysis suggested that BCLC stages B, C

and D, and exposure to the COVID-19 pandemic were significantly

associated with mortality. The association between BCLC stage and

mortality is well documented, and this observation is therefore not

surprising. However, the association between pandemic exposure

and mortality is likely due to increased delays in MTB-to-treatment

and the downgrading of "severe" patients (those with significant dis-

ease progression or requiring intensive care) to palliative treatment

or best supportive care due to restricted access to ICU during the pan-

demic.

This study has limitations, including the short-term follow-up

period of 12 months and the localized geographical area of the study.

Nationwide studies could reveal heterogeneity in survival rates based

on regional differences (metropolitan vs. rural areas), hospital charac-

teristics (general hospitals, tertiary or academic centers), and access

to care.

5. Conclusions

The reduced early survival (both overall and disease-free) among

a homogeneous population of HCC patients within a network of six

Fig. 2. Overall survival estimation of patients included in the stydy, according to the period of exposure and BCLC stage. The survival estimation rate reported on the figure referes to

12 months.

Fig. 1. Overall and porgression-free survival estimation of patients included in the study, according to the period of exposure. The survival estimation rate reported on the figure

referes to 12 months.
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academic French centers in the metropolitan area of Paris during the

2020 pandemic highlights the need for better prioritization of HCC

treatment services in future pandemics. Considering the observed

increase in 12-month mortality across the patient cohort, irrespective

of treatment delays, long-term follow-up of this cohort would be

valuable.
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Table 2

Results of univariable and multivariable Cox analysis of predictors of mortality.

Univariable Adjusted

HR 95% CI p HR 95% CI p

Period

Unexposed COVID (ref) − − (ref) − −

Exposed COVID 1.68 1.28−2.2 <0.001 1.791 1.36 − 2.35 <0.001

BCLC

0 (ref) − − (ref) − −

A 1.48 0.87 − 2.51 0.14 1.444 0.85 − 2.45 0.174

B 1.85 1.09 − 3.14 0.22 1.817 1.07 − 3.08 0.027

C 1.91 1.11 − 3.28 0.19 1.961 1.14 − 3.38 0.015

D 3.16 1.73 − 5.76 <0.001 3.212 1.76 − 5.85 <0.001

Treatment delay (class)

No delay (ref) − −

< 3 weeks 1.3 0.76−2.19 0.32

≥ 3 weeks 0.87 0.56−1.33 0.52

Treatment delay (binomial)

No (ref) − −

Yes 0.99 0.71−1.41 0.99

Treatment strategy

Curative (ref) − −

Palliative 1.33 0.99−1.78 0.53

BSC 1.74 1.22−2.48 0.002

BSC: best supportive care;
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