
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Digestive and Liver Disease 54 (2022) 10–18 

Contents lists available at ScienceDirect 

Digestive and Liver Disease 

journal homepage: www.elsevier.com/locate/dld 

Oncology 

Effect of lockdown on digestive system cancer care amongst older 

patients during the first wave of COVID-19: The CADIGCOVAGE 

multicentre cohort study 

Thomas Aparicio 

a , b , ∗, Richard Layese 

c , d , François Hemery 

e , Christophe Tournigand 

f , 
Elena Paillaud 

d , g , Nicola De Angelis h , Laurent Quero 

i , b , Nathalie Ganne 

j , Fredéric Prat k , b , 
Atanas Pachev 

l , Gilles Galula 

m , Marc-Antoine Benderra m , Florence Canouï-Poitrine c , d , on 

behalf of the Clinical Data Warehouse of Greater Paris University Hospitals / Inserm 

COVID-19 research collaboration and Cancer AP-HP Group 

a AP-HP, Gastroenterology and Digestive Oncology Department, Saint Louis Hospital, 1 avenue Claude Vellefaux, Paris F-75010, France 
b Université de Paris, Paris F-75010, France 
c AP-HP, Public Health and Clinical Research Department, Henri-Mondor Hospital, Créteil F-94010, France 
d INSERM, IMRB U955, CEpiA Team, University Paris-Est Créteil, Créteil F-940 0 0, France 
e AP-HP, Medical Information Department, Henri-Mondor Hospital, Créteil F-94010, France 
f AP-HP, Medical Oncology Department, Henri-Mondor Hospital, Créteil F-94010, France 
g AP-HP, Georges Pompidou Hospital, Geriatric Department, Paris Cancer Institute CARPEM, Paris F-75015, France 
h AP-HP, Henri-Mondor Hospital, Digestive Surgery, Créteil F-94010, France 
i AP-HP, Radiotherapy Department, Saint Louis Hospital, Paris F-75010, France 
j AP-HP, Hepatology Department, Avicenne Hospital, Bobigny F-930 0 0, France 
k AP-HP, Endoscopy Department, Beaujon Hospital, Clichy F-92110, France 
l AP-HP, Radiology Department, Saint Louis Hospital, Paris F-75010, France 
m AP-HP, Medical Oncology, Tenon Hospital, Paris F-75020, France 

a r t i c l e i n f o 

Article history: 

Received 16 July 2021 

Revised 24 September 2021 

Accepted 27 September 2021 

Available online 4 October 2021 

Keywords: 

COVID-19 

Lockdown 

Older patients 

Digestive cancer 

Public health 

a b s t r a c t 

Background: The coronavirus disease 2019 (COVID-19) pandemic has had a dramatic impact on cancer 

diagnosis and treatment. Most patients newly diagnosed with digestive system cancer are aged 65 and 

over. 

Methods: We performed a retrospective, observational, multicentre cohort study based on prospectively 

collected electronic health records. All adults aged 65 or over and having been newly treated for a diges- 

tive system cancer between January 2018 until August 2020 were enroled. 

Results: Data on 7882 patients were analysed. The first COVID-19 lockdown period led to a 42.4% de- 

crease in newly treated digestive system cancers, and the post-lockdown period was associated with 

a 17% decrease. The decrease in newly treated digestive system cancer did not differ as a function of 

age, sex, comorbidities, primary tumour site, and disease stage. The proportion of patients admitted to 

an emergency department increased during the lockdown period. We do not observe a higher 3-month 

mortality rate in 2020, relative to the corresponding calendar periods in 2018 and 2019. 

Conclusion: To avoid a decrease in newly treated cancers during future lockdown periods, access to 

healthcare will have to be modified. Although 3-month mortality did not increase in any of the patient 

subgroups, the 2020 cohort must be followed up for long-term mortality. 

© 2021 The Author(s). Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.l. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

The coronavirus disease 2019 (COVID-19) pandemic has had a 

ramatic impact on cancer diagnosis and treatment - especially 

uring periods of lockdown [1] . It is expected that a longer di- 

gnostic delay will result in an increase in the cancer death rate 
terologica Italiana S.r.l. This is an open access article under the CC BY license 
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ithin the next 5 years; this is especially likely for colorectal can- 

er, given the dramatic decrease in endoscopic screening [ 2 , 3 ] and

isruption of the faecal immunochemical testing programme [4] . 

s access to general practitioners (GPs) has been restricted, the 

umber of routine referrals has fallen [5] . Moreover, the pressure 

laced on healthcare systems worldwide by the influx of COVID- 

9 patients has delayed cancer treatment [6] . In France, the first 

eriod of lockdown lasted from March 17th to May 10th, 2020. 

he Ile-de-France (Greater Paris) and Great East regions were those 

ost affected by the first wave of the COVID-19 pandemic, with 

igh levels of pressure on hospitals. 

Most patients newly diagnosed with digestive system cancer are 

ged 65 and over. Older age is associated with a greater diagnostic 

elay, less accurate treatment [7] , and less frequently enrolment 

n a clinical trial [8] . The first wave of the COVID-19 pandemic 

rompted the publication of new guidelines on modified treatment 

trategies for digestive system cancer in patients of all ages [9] and 

pecifically in older patients [10] . 

We hypothesised that the effects of lockdown on cancer care 

nd the short-term mortality rate in older patients differed when 

omparing the very oldest individuals (aged 80 + ) with younger in- 

ividuals (aged 65–79). Hence, the primary objective of the present 

tudy was to evaluate the number of newly treated digestive sys- 

em cancers in older patients as a function of age group, sex, pri- 

ary tumour site, disease stage, and comorbidities. The study’s 

econdary objective was to assess the effect of lockdown on the 

ype of treatment and the 3-month mortality rate. 

. Methods 

.1. Design 

We performed a retrospective observational multicentre cohort 

tudy of prospectively collected electronic health records (EHRs) in 

he Greater Paris Public Hospitals Group’s data warehouse ( Entre- 

ot de Données de Santé de l’Assistance Publique Hôpitaux de Paris 

AP-HP); Paris, France). 

.2. Setting 

Thirty-nine hospitals in the Greater Paris area contribute data 

o the AP-HP Data Warehouse. Thirty of these 39 hospitals pro- 

ide care to patients with digestive system cancers and so were 

ncluded in the study. 

.3. Participants 

The study cohort comprised all adults aged 65 or over hospi- 

alised in one of the 30 participating hospitals between January 

st, 2018, and August 30th, 2020, and for whom a digestive sys- 

em cancer was the main diagnosis or a related diagnosis. Digestive 

ystem cancers were coded according to the International Classifi- 

ation of Diseases, 10th Revision (ICD-10) Supplementary data Ta- 

le S1): cancers of the colon, rectum, oesophagus, stomach, pan- 

reas, small intestine, anus or biliary tract and hepatocellular car- 

inoma. Patients having already been hospitalised with an ICD-10 

ode for a digestive system cancer in the previous 2 years were 

ot included. The inclusion date was defined as the date of the 

rst recorded hospital consultation or admission with a digestive 

ystem cancer code. Most of the enroled patients had been newly 

iagnosed with cancer in one of the 30 participating AP-HP hospi- 

als, and the remainder had been diagnosed elsewhere but were 

eferred to the AP-HP for the first time. The AP-HP data ware- 

ouse could not distinguish between these two categories of pa- 

ients. Hence, we used the term “newly treated digestive system 

ancer” to encompass these two categories. 
11 
.4. Follow-up 

Patients were followed up with regard to the first treatment 

odality (chemotherapy, radiotherapy, surgery, endoscopy, or in- 

erventional radiology) and overall survival 3 months after the in- 

lusion date. The overall study period was divided into a pre- 

ockdown period (January 1st, 2020, to March, 16th, 2020), a lock- 

own period (March 17th, 2020, to May 10th, 2020), and a post- 

ockdown period (May 11th, 2020, to August 30th, 2020). 

.5. Data sources 

The study data were EHRs collected prospectively in the AP-HP 

ospitals and then stored in the AP-HP data warehouse. Since 2013, 

he AP-HP data warehouse has integrated administrative and clin- 

cal data on more than 11 million patients consulting at or hos- 

italised in AP-HP hospitals. The database was frozen on March 

9th, 2021. The study was approved by an institutional review 

oard (reference: 00,011,591). The study database was registered 

ith the French National Data Protection Commission ( Commission 

ationale de l’informatique et des libertés (Paris, France); reference: 

NIL 1,980,120). 

.6. Outcome 

The primary outcome was a digestive system cancer newly 

reated in one of the participating hospitals (defined as the first 

ention of a corresponding ICD-10 code in the care pathway, and 

o mentions in the previous 2 years). The secondary outcomes 

ere the type of treatment (chemotherapy, radiotherapy, surgery, 

ndoscopy, or interventional radiology) and the 3-month mortality 

ate. 

.7. Variables 

We analysed the time period (pre-lockdown, lockdown and 

ost-lockdown), sex, age, comorbidities, the primary tumour site 

colon, rectum, oesophagus, stomach, pancreas, biliary tract, small 

ntestine, anus, hepatocellular carcinoma) and metastasis status. 

orresponding calendar periods were defined in the two reference 

ears (2018 and 2019). Five age groups were pre-specified: 65–69, 

0–75, 75–79, 80–85, and 85 or over. For the survival analysis, the 

ve age groups were pooled into three: 65–69, 70–79 and 80 or 

ver. Six tumour groups were defined: oesophageal cancer, stom- 

ch cancer, colorectal cancer, pancreas cancer, biliary tract cancer, 

nd hepatocellular carcinoma. Comorbidities were assessed using a 

odified Charlson Comorbidity Index (adapted for use with hospi- 

al administrative data [11] ), and patients were categorised in quar- 

iles. 

.8. Statistical analysis 

The patients’ demographic characteristics, primary tumour site, 

isease stage, and comorbidities were described as the frequency 

percentage), the median (range) or the median [interquartile 

ange [IQR)] for each of the three periods of interest in 2018, 2019 

nd 2020. Likewise, the number of newly digestive system can- 

ers was described for each the three periods in 2018, 2019 and 

020. We then calculated the absolute and relative reductions in 

he number of newly digestive system cancers in the 2020 co- 

ort vs. the average for the 2018 + 2019 cohorts. The absolute 

eduction was defined as the monthly number of newly treated 

ases in 2020 minus the average monthly number of newly treated 

ases in 2018 + 2019. The relative reduction was defined as the 

atio between the absolute monthly reduction and the average 

onthly number of newly treated cases in 2018 and 2019. Weekly 
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Fig. 1. The number of newly treated older patients with digestive system cancer during three time periods in 2020 vs. 2018 and 2019 (A), and the number of cases newly 

treated digestive system cancer patients in 2020 modelled by segmented linear regression (B). 
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ime trends were displayed and modelled using segmented linear 

egression. Subgroup analyses were performed by sex, age, pri- 

ary tumour site, stage, comorbidity score, and presentation at 

n emergency department. Based on medical procedure codes in 

he 3 months following the first mention of a newly treated diges- 

ive system cancer for a given patient, the type of treatment was 

lassified as curative surgery, palliative surgery, endoscopic treat- 

ent, interventional radiology, chemo/radiotherapy, and best sup- 

ortive care only (Supplementary Table S2). The type of treatment 

as then described for the three periods of interest in 2020 vs. 

2018 + 2019). 

The 3-month overall survival rate and survival curves were 

nalysed according to the baseline characteristics and the year 

2020 vs. 2018 and 2019) separately for patients newly treated 

n the pre-lockdown, lockdown and post-lockdown periods, re- 

pectively. Univariate and multivariate analysis were performed 

sing a Cox proportional Hazards regression model. The interac- 

ion term between year and baseline variable was assessed as a 

uide to the risk of death in 2020, relative to the reference pe- 

iod (2018 + 2019). All tests were two-sided, and the threshold for 

tatistical significance was set to p < 0.05. The statistical analy- 

es were performed with Python software and R software (version 

.4.3, The R Project for Statistical Computing, Vienna, Austria). 

. Results 

.1. A reduction in newly treated digestive system cancers in older 

atients 

During the study period, a total of 7882 patients aged 65 and 

ver (median (range) age: 74 (65–103); males: 60.8%) with newly 

reated digestive system cancer were included in the study. The 

ockdown period resulted in a dramatic reduction in newly treated 

igestive system cancers in older patients ( Fig. 1 A). The number of 

ewly treated digestive system cancer rose somewhat in the post- 

ockdown period but remained below the average value observed 

n 2018 and 2019 ( Fig. 1 B). The monthly absolute and relative re-

uctions were respectively n = 9 and 2.5% (95% CI: 1.1; 4.7) in the 

eriod before lockdown, n = 155 and 42.4% (95% CI: 37.3; 47.7) 

uring the lockdown period, and n = 56 and 17.0% (95% CI: 13.1; 

1.5) in the post-lockdown period, compared with the correspond- 

ng periods in 2018 and 2019. Compared with the pre-lockdown 

eriod, there was a sharp decrease in cases (33 cases less; 95% CI: 

58; −7; p = 0.014) at the start of the lockdown period ( Fig. 1 B).

he trend was flat during the lockdown period. At the end of the 

ockdown, there was a sudden increase again but the number was 

ower than in the pre-lockdown period (20 cases less; 95% CI: −65; 

 26; p = 0.39). 
12 
.2. The number of newly treated digestive system cancers according 

o age, sex, primary tumour site, tumour stage, comorbidities, and 

resentation at an emergency department 

The distributions by age group, primary tumour site, sex and 

etastatic status for the periods of interest in 2018, 2019 and 2020 

re summarized in Table 1 . The patients treated during the lock- 

own period did not differ from those treated during reference pe- 

iods, except that the proportion of patients admitted with a diges- 

ive system cancer in an emergency department was higher during 

he lockdown period. 

The absolute decreases in patient numbers as a function of the 

fore-mentioned characteristics are given in Table 2 . The relative 

eductions in the number of newly treated cancer patients dur- 

ng the lockdown period were greatest in the 80–84 age group 

 Fig. 2 A), for oesophagus and gastric cancer ( Fig. 2 C), for patients

ith metastasis ( Fig. 2 D), and for patients not treated in an emer- 

ency department ( Fig. 2 F). 

.3. Treatment provided 

The treatments provided during the first 3 months are reported 

n Table 3 . All treatment types were impacted during the lockdown 

eriod. Palliative surgery, endoscopic treatment and chemother- 

py/radiotherapy were most impacted during the lockdown period, 

nd curative surgery was most impacted during the post-lockdown 

eriod. 

.4. Overall survival 

There were no significant changes in the 3-month overall sur- 

ival rate amongst patients newly treated for cancer during the 

hree periods in 2020, relative to the same calendar period in 

revious years (Fig. S1). Surprisingly, we observed significantly 

reater 3-month survival rates during the post-lockdown period for 

omen, patients with metastatic cancer, and patients with a mod- 

fied Charlson Comorbidity Index > 3 ( Table 4 ). 

Univariate analysis revealed that none of the subgroups of can- 

er patients newly treated during the lockdown period had a 

reater risk of 3-month mortality in 2020, relative to their coun- 

erparts in the same calendar period in 2018-2019 (Supplementary 

ables S3 and S4). In a multivariate analysis, patients aged over 80, 

atients with pancreas or bile duct cancer, patients with a modi- 

ed Charlson Comorbidity Index ≥3, and patients with best sup- 

ortive care only had a lower 3-month mortality rate than their 

ounterparts in the same calendar period in 2018-2019 (Fig. S2A). 

For patients with cancers newly treated during the post- 

ockdown period, a univariate analysis revealed that none of the 

ubgroups had an increased risk of 3-month mortality, compared 
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Table 1 

Characteristics of older patients with digestive system cancer, by period. 

Pre-lockdown period 

January 1st –March 16th ( N = 2763) 

Overall 

p 

Lockdown period 

March 17th –May 10th ( N = 1668) 

Overall 

p 

Post-lockdown period 

May 11th –August 30th ( N = 3451) 

Overall 

p 

2018 

N = 960 

2019 

N = 889 

2020 

N = 914 

2018 

N = 650 

2019 

N = 645 

2020 

N = 373 

2018 

N = 1247 

2019 

N = 1192 

2020 

N = 1012 

Age [IQR] 74 [69–81] 74 [69–81] 74 [69–80] 0.806 74 [69–81] 74 [69–79] 74 [69–80] 0.5 0 2 74 [69–81] 74 [70–81] 74 [70–81] 0.153 

Age, years 0.787 0.234 0.502 

65–69 (%) 257 (26.8) 227 (25.5) 239 (26.2) 186 (28.6) 178 (27.6) 103 (27.6) 341 (27.4) 287 (24.1) 239 (23.6) 

70–74 (%) 229 (23.9) 235 (26.4) 251 (27.5) 156 (24.0) 164 (25.4) 95 (25.5) 319 (25.6) 327 (27.4) 277 (27.4) 

75–79 (%) 186 (19.4) 170 (19.1) 163 (17.8) 127 (19.5) 142 (22.0) 74 (19.8) 234 (18.8) 220 (18.5) 189 (18.7) 

80–84 (%) 142 (14.8) 137 (15.4) 135 (14.8) 86 (13.2) 92 (14.3) 40 (10.7) 169 (13.6) 163 (13.7) 154 (15.2) 

≥85 (%) 146 (15.2) 120 (13.5) 126 (13.8) 95 (14.6) 69 (10.7) 61 (16.4) 184 (14.8) 195 (16.4) 153 (15.1) 

Sex 0.081 0.645 0.869 

Male (%) 601 (62.6) 519 (58.4) 576 (63.0) 399 (61.4) 403 (62.5) 222 (59.5) 740 (59.3) 719 (60.3) 609 (60.2) 

Female (%) 359 (37.4) 370 (41.6) 338 (37.0) 251 (38.6) 242 (37.5) 151 (40.5) 507 (40.7) 473 (39.7) 403 (39.8) 

Primary tumour site 0.502 0.397 0.587 

Colon 279 (29.1) 249 (28.0) 246 (26.9) 166 (25.5) 165 (25.6) 96 (25.7) 361 (29.0) 309 (25.9) 289 (28.6) 

Rectum 97 (10.1) 83 (9.3) 76 (8.3) 57 (8.8) 56 (8.7) 39 (10.5) 136 (10.9) 132 (11.1) 106 (10.5) 

Oesophagus 55 (5.7) 46 (5.2) 47 (5.1) 33 (5.1) 38 (5.9) 14 (3.8) 61 (4.9) 65 (5.5) 49 (4.8) 

Stomach 75 (7.8) 71 (8.0) 60 (6.6) 59 (9.1) 63 (9.8) 27 (7.2) 101 (8.1) 91 (7.6) 71 (7.0) 

Pancreas 195 (20.3) 173 (19.5) 205 (22.4) 139 (21.4) 123 (19.1) 78 (20.9) 256 (20.5) 249 (20.9) 210 (20.8) 

Bile duct ∗ 71 (7.4) 94 (10.6) 84 (9.2) 63 (9.7) 58 (9.0) 28 (7.5) 123 (9.9) 101 (8.5) 100 (9.9) 

Liver (HCC) 151 (15.7) 134 (15.1) 162 (17.7) 100 (15.4) 108 (16.7) 72 (19.3) 165 (13.2) 199 (16.7) 139 (13.7) 

Small intestine 22 (2.3) 20 (2.3) 16 (1.8) 12 (1.9) 22 (3.4) 6 (1.6) 26 (2.1) 31 (2.6) 29 (2.9) 

Anus 15 (1.6) 19 (2.1) 18 (2.0) 21 (3.2) 12 (1.9) 13 (3.5) 18 (1.4) 15 (1.3) 19 (1.9) 

Tumour stage 0.339 0.203 0.493 

Non-metastatic 775 (80.7) 711 (80.0) 755 (82.6) 524 (80.6) 512 (79.4) 313 (83.9) 984 (78.9) 957 (80.3) 818 (80.8) 

Metastatic 185 (19.3) 178 (20.0) 159 (17.4) 126 (19.4) 133 (20.6) 60 (16.1) 263 (21.1) 235 (19.7) 194 (19.2) 

Charlson Comorbidity Index 0.871 0.007 0.700 

2 440 (45.8) 428 (48.1) 450 (49.2) 290 (44.6) 322 (49.9) 176 (47.2) 578 (46.4) 550 (46.1) 476 (47.0) 

3 51 (5.3) 47 (5.3) 47 (5.1) 38 (5.8) 30 (4.7) 19 (5.1) 59 (4.7) 51 (4.3) 58 (5.7) 

4–12 200 (20.8) 174 (19.6) 181 (19.8) 137 (21.1) 107 (16.6) 96 (25.7) 257 (20.6) 262 (22.0) 209 (20.7) 

≥13 269 (28.0) 240 (27.0) 236 (25.8) 185 (28.5) 186 (28.8) 82 (22.0) 353 (28.3) 329 (27.6) 269 (26.6) 

Median Charlson 

Comorbidity Index 

3 [2–13] 3 [2–13] 3 [2–13] 0.146 3 [2–13] 3 [2–13] 3 [2–7] 0.323 3 [2–13] 3 [2–13] 3 [2–13] 0.670 

First treated in an emergency 

department 

0.029 0.001 0.093 

No 820 (85.4) 755 (84.9) 812 (88.8) 541 (83.2) 575 (89.2) 305 (81.8) 1044 (83.7) 1007 (84.5) 821 (81.1) 

Yes 140 (14.6) 134 (15.1) 102 (11.2) 109 (16.8) 70 (10.8) 68 (18.2) 203 (16.3) 185 (15.5) 191 (18.9) 

∗ Intrahepatic, extrahepatic and gallbladder cancers. 

1
3
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Table 2 

The reduction in newly treated digestive system cancers in older patients during the lockdown and post-lockdown periods. 

Lockdown period Post-lockdown period 

Mean number 

of patients in 

2018-2019 

Number of 

patients in 

2020 

Decrease in the number of 

patients in 2020, relative to the 

mean for 2018-2019 ( n (%)). 

Mean number 

of patients in 

2018-2019 

Number of 

patients in 

2020 

Decrease in the number of patients 

in 2020, relative to the mean for 

2018-2019 ( n (%)). 

Age 

65–69 182 103 −79 ( −43.4%) 314 239 −75 ( −23.9%) 

70–74 160 95 −65 ( −40.6%) 323 277 −46 ( −14.2%) 

75–79 134.5 74 −60.5 ( −45%) 227 189 −38 ( −16.7%) 

80–84 89 40 −49 ( −55.1%) 166 154 −12 ( −7.2%) 

≥85 82 61 −21 ( −25.6%) 189.5 153 −36.5 ( −19.3%) 

Sex 

Male (%) 401 222 −179 ( −44.6%) 729.5 609 −120.5 ( −16.5%) 

Female (%) 246.5 151 −95.5 ( −38.7%) 490 403 −87 ( −17.8%) 

Primary tumour site 

Colon 165.5 96 −69.5 ( −42%) 335 289 −46 ( −13.7%) 

Rectum 56.5 39 −17.5 ( −31%) 134 106 −28 ( −20.9%) 

Oesophagus 35.5 14 −21.5 ( −60.6%) 63 49 −14 ( −22.2%) 

Stomach 61 27 −34 ( −55.7%) 96 71 −25 ( −26%) 

Pancreas 131 78 −53 ( −40.5%) 252.5 210 −42.5 ( −16.8%) 

Bile duct ∗ 60.5 28 −32.5 ( −53.7%) 112 100 −12 ( −10.7%) 

Liver (HCC) 104 72 −32 ( −30.8%) 182 139 −43 ( −23.6%) 

Small intestine 17 6 −11 ( −64.7%) 28.5 29 + 0.5 ( + 1.8%) 

Anus 16.5 13 −3.5 ( −21.2%) 16.5 19 + 2.5 ( + 15.2%) 

Tumour stage 

Non-metastatic 518 313 −205 ( −39.6%) 970.5 818 −152.5 ( −15.7%) 

Metastatic 129.5 60 −69.5 ( −53.7%) 249 194 −55 ( −22.1%) 

Charlson Comorbidity Index 

2 306 176 −130 ( −42.5%) 564 476 −88 ( −15.6%) 

3 34 19 −15 ( −44.1%) 55 58 + 3 ( + 5.5%) 

4–12 122 96 −26 ( −21.3%) 259.5 209 −50.5 ( −19.5%) 

≥13 185.5 82 −103.5 ( −55.8%) 341 269 −72 ( −21.1%) 

First treated in an emergency department 

No 558 305 −253 ( −45.3%) 1025.5 821 −204.5 ( −19.9%) 

Yes 89.5 68 −21.5 ( −24%) 194 191 −3 ( −1.5%) 

∗ Intrahepatic, extrahepatic and gallbladder cancers. 
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Table 3 

Treatments provided during the 3 months after the first hospital consultation or admission. 

Pre-lockdown period Lockdown period Post-lockdown period 

Characteristics 2018 

N = 960 

2019 

N = 889 

2020 

N = 914 

Change in the 

number of 

patients from 

the mean in 

2018–2019 to 

2020 (%) 

2018 

N = 650 

2019 

N = 645 

2020 

N = 373 

Evolution of 

number of 

patients from 

mean 

2018–2019 to 

2020 (%) 

2018 

N = 1247 

2019 

N = 1192 

2020 

N = 1012 

Change in the 

number of 

patients from 

the mean in 

2018–2019 to 

2020 (%) 

Main treatment provided 

during the 3 months after 

the first attending 

P = 0.163 P = 0.778 P = 0.334 

Curative surgery 265 (27.6) 273 (30.7) 253 (27.7) −16 ( −5.9%) 184 (28.3) 174 (27.0) 110 (29.5) −69 ( −38,5%) 365 (29.3) 346 (29.0) 264 (26.1) −91.5 ( −25.7%) 

Palliative surgery 20 (2.1) 17 (1.9) 18 (2.0) −0.5 ( −2,7%) 15 (2.3) 11 (1.7) 5 (1.3) −8 ( −61.5%) 31 (2.5) 23 (1.9) 29 (2.9) 2 ( + 7,4%) 

Endoscopic treatment 49 (5.1) 62 (7.0) 55 (6.0) −0.5 ( −0.9%) 54 (8.3) 61 (9.5) 26 (7.0) −31.5 ( −54.8%) 112 (9.0) 93 (7.8) 90 (8.9) −12.5 ( −12.2%) 

Interventional radiology 64 (6.7) 57 (6.4) 67 (7.3) 6.5 ( + 10,7%) 44 (6.8) 43 (6.7) 29 (7.8) −14.5 ( −33.3%) 71 (5.7) 82 (6.9) 72 (7.1) −4.5 ( −5.9%) 

Chemotherapy/radiotherapy 271 (28.2) 229 (25.8) 242 (26.5) −8 ( −1,6%) 180 (27.7) 176 (27.3) 88 (23.6) −90 ( −50,6%) 317 (25.4) 269 (22.6) 252 (24.9) −41 ( −14.0%) 

Best supportive care only 121 (12.6) 85 (9.6) 83 (9.1) −20 ( −9,7%) 70 (10.8) 81 (13.6) 51 (13.7) −24.5 ( −32.4%) 137 (11.0) 159 (13.3) 120 (11.9) −28 ( −18.9%) 

No treatment recorded in 

the AP-HP hospital 

170 (17.7) 166 (18.7) 196 (21.4) + 28 ( + 8.3%) 103 (15.9) 99 (15.4) 64 (17.2) −37 ( −36.6%) 214 (17.2) 220 (18.5) 185 (18.3) −32 ( −14.7%) 
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Table 4 

The 3-month survival rate amongst older patients with digestive system cancer, by period and year. 

Pre-lockdown period a Lockdown period b Post-lockdown period c 

2018 2019 2020 p d 2018 2019 2020 p d 2018 2019 2020 p d 

All patients 81.1 81.9 81.2 0.89 78.9 81.1 81.7 0.57 82.0 79.2 82.8 0.06 

Age group 

65–69 90.3 86.6 86.5 0.37 81.0 87.6 87.1 0.23 87.6 84.5 88.8 0.38 

70–79 82.7 85.2 86.3 0.46 87.9 86.2 85.2 0.69 85.3 83.8 85.1 0.78 

≥80 70.5 72.6 68.5 0.50 62.2 64.0 69.8 0.61 71.0 67.7 74.8 0.07 

Sex 

Male 81.3 83.4 84.8 0.40 79.8 82.6 83.9 0.48 83.1 81.4 82.1 0.76 

Female 80.9 79.8 74.5 0.12 77.4 78.4 78.4 0.96 80.3 75.8 83.9 0.011 

Primary tumour site 

Colon + rectum 87.4 85.7 84.6 0.58 80.2 86.5 85.8 0.18 84.9 83.7 87.2 0.29 

Oesophagus + gastric 79.1 80.7 85.5 0.65 75.4 80.5 75.0 0.81 82.7 81.0 74.7 0.24 

Pancreas + bile duct 73.1 74.8 74.7 0.88 77.3 71.8 80.3 0.35 75.2 73.4 80.7 0.10 

Hepatocellular carcinoma 77.9 85.1 83.1 0.33 77.2 85.5 78.7 0.31 84.3 76.5 85.1 0.06 

Small intestine 95.2 95.0 81.0 0.25 100.0 85.4 83.3 0.38 95.8 89.4 76.7 0.08 

Anus 86.7 83.9 87.1 0.96 90.5 74.1 92.3 0.36 94.1 72.2 68.1 0.13 

Tumour stage 

Non-metastatic 87.1 87.5 86.7 0.86 83.6 87.2 85.3 0.30 88.3 87.0 88.1 0.57 

Metastatic 55.5 58.8 56.3 0.80 59.2 57.3 63.5 0.83 58.2 47.8 61.0 0.021 

Charlson Comorbidity Index 

≤3 91.3 89.2 88.6 0.30 85.3 88.5 88.5 0.49 90.7 89.2 89.1 0.58 

> 3 70.6 73.5 72.9 0.64 72.5 72.4 74.9 0.92 72.9 69.3 76.2 0.048 

a Patients newly treated for a digestive system cancer between January 1st, 2020, and March 16th, 2020, and followed up for 3-month survival. 
b Patients newly treated for a digestive system cancer between March 16th, 2020 and May 10th, 2020, and followed up for 3-month survival. 
c Patients newly treated for a digestive system cancer between May 11th, 2020, and August 30th, 2020, and followed up for 3-month survival. 
d log-rank test. 
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Fig. 2. The reductions in newly treated older patients with digestive system cancer by time period in 2020 vs. 2018-2019, according to the age group (A), sex (B), tumour 

site (C), tumour stage (D), modified Charlson Comorbidity Index (E), and treated in an emergency department or not (F). 
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ith their counterparts in the same calendar period in 2018- 

019 (Supplementary Tables S5 and S6). In a multivariate analysis, 

omen, patients aged over 80, patients with pancreas or bile duct 

ancer, patients with a modified Charlson Comorbidity Index > 3, 

nd patients having undergone chemotherapy/radiotherapy had a 

igher 3-month survival rate than their counterparts in the same 

alendar period in 2018-2019 (Fig. S2B). 

. Discussion 

During the COVID-19 pandemic, the first period of lockdown 

ead to a dramatic decrease (by 42.4%) in the number of newly 

reated digestive system cancers in older patients attending hos- 

itals in the Greater Paris region. This type of decrease had also 

een observed (for patients of all ages) in a study of eastern France 

 −39%) [1] and in studies worldwide [ 12 , 13 ]. Our results are also

n line with reports on the number of patients newly treated for 

ancer in our institution [ 14 , 15 ]. Furthermore, we observed a sus-

ained, low number of newly treated older patients with diges- 

ive system cancer in the post-lockdown period ( −17.0%), rela- 

ive to 2018-2019. This finding showed that in the 3-month post- 

ockdown period, the healthcare system was not able to catch up 

ith the delay in cancer treatment that had accumulated dur- 

ng lockdown. Hence, cancer care is likely to be delayed for a 

ong time, which might lead to a lasting increase in the mortal- 

ty rate [ 2 , 16 ]. The COVID-19 pandemic’s indirect impact on deaths

mongst cancer patients should be considered along with the di- 

ect impact due to SARS-CoV-2 infection [ 17 , 18 ]. 

The present study is the first to have evaluated the impact of 

ockdown and post-lockdown periods on care provision and early 

ortality in older patients with digestive system cancer. Surpris- 

ngly, the decrease in the number of newly treated cancer patients 

as larger in the 80–84 age class than in the 85 + age class. It

ust be borne in mind that the comorbidity burden was not as- 

ociated with a greater reduction in the number of newly treated 

atients. This might be because patients with comorbidities are of- 

en already in a care pathway. Indeed, many patients being moni- 

ored for other reasons had remote consultations; this might have 

ttenuated the drop-out rate. 

The decrease in the number of newly treated patients was 

reatest for oesophageal and gastric cancer. Interestingly, a study 

n Italy also found that gastric cancer was the digestive tract can- 
17 
er most strongly impacted by the COVID-19 pandemic [19] . In- 

eed, endoscopic screening for upper digestive symptoms was dra- 

atically reduced during the lockdown period. The symptoms of 

pper gastrointestinal tract cancer are often not specific; prioritis- 

ng endoscopy for cancer patients might be problematic but war- 

ants evaluation. We found that hepatocellular carcinoma was one 

f the least impacted primary tumours. This might be explained 

y the fact that patients with cirrhosis are especially closely mon- 

tored. The decrease in the number of patients newly treated for 

epatocellular carcinoma during lockdown (compared with 2019) 

as similar to the 27% decrease already reported for a part of the 

P-HP network [20] . 

The number of patients newly treated in the emergency depart- 

ent decreased less than the number newly treated in other de- 

artments. However, this non-negligible (24%) decrease suggested 

hat even access to primary care for patients with non-COVID-19 

isease was impaired during the lockdown. 

Relative decreases in curative surgery for colorectal cancer 

nd neoadjuvant radiotherapy for rectal cancer during the COVID- 

9 pandemic have been reported [21] . Our results suggest that 

hemotherapy and endoscopic treatment were the most strongly 

mpacted treatment modalities. It has been reported that levels of 

ndoscopic treatment decreased dramatically during the lockdown 

eriod [22] . Oral chemotherapy has been recommended as a means 

f avoiding the need for hospital attendance during a lockdown pe- 

iod [9] . Unfortunately, the AP-HP data warehouse does not store 

ata on oral chemotherapy prescribed to outpatients. Moreover, we 

id not have data on the intensity of chemotherapy ( i.e. monother- 

py, or two- or three-drug combination regimens). It is noteworthy 

hat guidelines published at the end of 2020 recommended limit- 

ng changes in medical treatment for patients with a greater risk 

f developing a lethal form of COVID-19 [23] . Moreover, reassuring 

ata on the risk of death of COVID-19 after colorectal surgery have 

een published recently [24] . Thus, it is important to continue con- 

idering standard treatments for older patients - even during the 

OVID-19 pandemic. 

Interestingly, we did not observe a significant excess mortal- 

ty rate amongst newly treated patients during the lockdown and 

ost-lockdown periods. This might be due to a selection effect: pa- 

ients who entered the healthcare system received similar levels 

f care and therefore had the same mortality risk. Given that the 

umber of patients fell dramatically during the lockdown, people 
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ntering the healthcare system might even have received standard 

are. Moreover, part of the 3-month follow-up period was included 

n the post-lockdown period, when the healthcare system’s activity 

eturned to a more normal level. 

Although the excess long-term mortality caused by diagnostic 

elay has been modelled [2] , our study is the first to have looked

or a direct, short-term effect of the pandemic and its associated 

easures on survival. In fact, we did not observe an increase in 

he short-term (3-month) mortality rate for newly treated cancer 

atients during the pandemic, although this variable probably did 

ot capture all the consequences of lockdown on patient care. A 

ong-term survey of the impact of disorganized patient manage- 

ent on cancer mortality is now needed. The overwhelming of the 

ealthcare system probably degraded patient care. Lastly, we do 

ot know how newly diagnosed cancer patients are treated out- 

ide our university hospital network. 

Our study had several limitations. Although the AP-HP network 

ccounts for a large proportion of the cancer care provided in the 

reater Paris area, some patients might have been treated out- 

ide the network and thus would not have been documented in 

ur study. The AP-HP hospitals were on the front line for treating 

OVID-19 patients and so were obliged to reduce their non-COVID- 

9 care activities. Indeed, a survey by the regional health agency 

n the Greater Paris area ( Agence Régionale de Santé d’Ile-de-France ) 

ound overall decreases of 40% in April and 30% in May for diges- 

ive tract cancer surgery and 8% in April and 4% in May for cancer 

hemotherapy (unpublished data). 

In conclusion, our study results evidenced a dramatic decrease 

n the number of older patients with newly treated digestive sys- 

em cancer in a large hospital network during the first COVID-19 

ockdown of 2020. The number of newly treated patients rose dur- 

ng the post-lockdown period but was still below the values for 

he corresponding periods in 2018 and 2019. With the exception 

f emergency department admissions, the patients’ clinical pheno- 

ype was not modified by the lockdown: all tumour sites, stages, 

ge classes and comorbidities and both sexes were impacted to the 

ame extent. Although a difference in short-time (3-month) mor- 

ality rate during lockdown was not found, longer-term follow-up 

s needed. 
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