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Abstract 
Background:  Coronavirus disease 2019 (COVID-19) has triggered the disruption of health care on a global scale. With Italy tangled up in the 
pandemic response, oncology care has been largely diverted and cancer screenings suspended. Our multicenter Italian study aimed to evaluate 
whether COVID-19 has impacted access to diagnosis, staging, and treatment for patients newly diagnosed with colorectal cancer (CRC), com-
pared with pre-pandemic time.
Methods:  All consecutive new CRC patients referred to 8 Italian oncology institutions between March and December 2020 were included. 
Access rate and temporal intervals between date of symptoms onset, radiological and cytohistological diagnosis, treatment start and first radio-
logical evaluation were analyzed and compared with the same months of 2019.
Results:  A reduction (29%) in newly diagnosed CRC cases was seen when compared with 2019 (360 vs 506). New CRC patients in 2020 were 
less likely to be diagnosed with early stage (stages I-II-III) CRC (63% vs 78%, P < .01). Gender and sidedness were similar regardless of the 
year. The percentage of tumors with any mutation among BRAF, NRAS, and KRAS genes were significantly different between the 2 years (61% 
in 2020 vs 50% in 2019, P = .04). Timing of access to cancer diagnosis, staging, and treatment for patients with CRC has not been negatively 
affected by the pandemic. Significantly shorter temporal intervals were observed between symptom onset and first oncological appointment (69 
vs 79 days, P = .01) and between histological diagnosis and first oncological appointment (34 vs 42 days, P < .01) during 2020 compared with 
2019. Fewer CRC cases were discussed in multidisciplinary meetings during 2020 (38% vs 50%, P = .01).
Conclusions:  Our data highlight a significant drop in CRC diagnosis after COVID-19, especially for early stage disease. The study also reveals a 
remarkable setback in the multidisciplinary management of patients with CRC. Despite this, Italian oncologists were able to ensure diagnostic–
therapeutic pathways proper operation after March 2020.
Key words: colorectal cancer; COVID-19; diagnostic delay; therapeutic delay; multidisciplinary discussions.

Implications for Practice
With Italy becoming the first European country severely hit by the coronavirus disease 2019 (COVID-19) crisis, Italian medical oncologists 
had to elaborate a prompt response to mitigate the pandemic’s effects on patients with cancer. This work reports on the effectiveness of 
the efforts made by Italian oncology departments to ensure diagnostic—therapeutic pathways proper operation in response to COVID-19. 
Timing of access to cancer diagnosis, staging, and treatment for patients with colorectal cancer (CRC) has not been negatively affected 
by COVID-19, although the analysis highlights an alarming drop in CRC diagnoses throughout 2020 and an increase in the diagnosis of 
non-early stage cancer.
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Introduction
From the first stirrings in Wuhan city to its worldwide rapid 
spread, Coronavirus Disease 2019 (COVID-19) has marked a 
turning point toward the post-pandemic era.1,2

In early 2020, the global healthcare systems, suddenly 
flooded with patients with COVID-19, had to promptly real-
locate human and economic resources to effectively tackle the 
emergency.

Italy was the first European country severely hit by this 
unparalleled crisis. Mitigation efforts, such as lockdowns’ 
institutions and reorganization of basic health care services, 
were taken to flatten the curve on coronavirus.3

Since the first pandemic wave, patients with cancer 
appeared at major risk of contracting coronavirus and devel-
oping severe infection-related complications.4-6 Therefore, 
oncologists’ daily clinical practice has been derailed accord-
ing to national and international recommendations7-9 in order 
to prevent viral transmission and keep the health facilities 
from collapsing, in some cases at the expense of strenuous 
efforts and distress among health care professionals.10,11

As a result of managing such a frail population within a 
pandemic context, some evidence has already attested a 
decline in new cancer diagnoses after March 2020.12,13 As 
COVID-19 continues to rage, these estimates are expected to 
rise further with realistic rebounds in terms of cancer mortal-
ity as well as social and health care costs.14

According to national statistics,15 colorectal cancer (CRC) 
stands as the second leading cause of cancer death consider-
ing both sexes. However, the large-scale adoption of screen-
ing programs and, more recently, the implementation in the 
clinical practice of multidisciplinary diagnostic–therapeutic 
pathways have significantly impacted on CRC prognosis.16

After the COVID-19 outbreak and the failure to maintain 
cancer screening invitations, a decrease in fecal occult blood 
tests and routine colonoscopies was registered in Italy accord-
ing to the Italian National screening Network.17,18 Similar 
trends have been observed in Europe and the US.19,20

Some of the critical aspects elicited by the 2020 global 
health crisis are still reverberating on Oncology care. Our 
multicenter Italian study aimed to evaluate the impact of 
COVID-19 outbreak on CRC patients’ likelihood of receiv-
ing timely diagnosis, staging and treatment after March 2020 
compared with pre-pandemic time in Italy.

Materials and Methods
Study Design and Population
Patient data were retrieved from the COVID-DELAY study 
(“Evaluation of COVID-19 impact on DELAYing diagnostic–
therapeutic pathways of cancer patients in Italy”). Aim of this 
study was to assess whether the COVID-19 outbreak impacted 
the patients’ with CRC likelihood of receiving timely diagno-
sis and access to treatment in 2020, by assessing total number 
of new diagnoses, access rate (number of patients/month) and 
temporal intervals between date of symptoms onset, diagno-
sis, first oncological appointment, treatment start and first 
radiological reassessment, taking the same period of 2019 as 
comparison. The impact of COVID outbreak on the stage of 
disease at diagnosis in 2020 compared with 2019 was also 
evaluated as a secondary objective.

Eight Institutions provided data about all new CRC diag-
noses reported during the study period. Clinical records of 

all consecutive newly diagnosed CRC patients referred to 
the 8 Oncology Departments (Supplementary Table S1) 
between March and December 2020 and between March 
and December 2019 were reviewed. Ethical approval to con-
duct this study was obtained by the respective local ethical 
committees on human experimentation of each participat-
ing center, after previous approval by the coordinating cen-
ter (“Comitato Etico Regionale delle Marche—C.E.R.M.”, 
Reference Number 2021 139).

Patients were included if they were 18 years or older, had 
histologically proven diagnosis of CRC between March and 
December 2020 or 2019, received at least one type of onco-
logical treatment (either surgery, radiotherapy, or systemic 
therapy) after diagnosis, and had available data about radio-
logical diagnosis, cytohistological diagnosis, and treatment 
start. Patients with recurrent CRC, gastrointestinal (GI) 
metastases from cancer of a different organ, or GI malignan-
cies other than CRC were excluded. Mean monthly access 
rate (number of patients/month) and temporal intervals 
between date of symptoms onset, radiological diagnosis, 
cytohistological diagnosis, first oncological appointment, 
treatment start, and first radiological reassessment in 2020 
were computed and compared with those of the same period 
in 2019.

Data of patients who had their CRC diagnosis after first 
oncological appointment (as per standard practice of refer-
ral Hospitals) were not included in the calculation of these 
specific temporal intervals to avoid negative values (Fig. 1). 
Baseline (at diagnosis) data about patient, tumor and treat-
ment characteristics were also retrieved from medical records 
and differences between the 2 years were analyzed.

Subgroup analyses were also performed by specifically 
investigating the study objectives in the lockdown period and 
based on the infection rate of the provinces where patients 
with CRC were diagnosed (high- vs medium/low-infected 
provinces).21 To note, April 1, 2020-June 30, 2020 (instead 
of March 8, 2020-May 4, 2020) was considered as a refer-
ence time period for the lockdown, since a conventional time 
interval of approximately 1 month between diagnosis and 
first oncological appointment was expected. Patients were 
then categorized according to the number of new CRC diag-
noses in the hospital where they were treated: high volume 
(≥150 new diagnoses in the investigated 2-year period) vs 
low/medium volume (<150 diagnoses).

Statistical Analysis
A 20% reduction of newly diagnosed CRC cases in the pan-
demic year (2020) compared with 2019 was postulated. 
Therefore, assuming a 95% CI (95%CI) range of 10% (±5%), 
a sample size of at least 250 newly diagnosed CRC patients 
in 2019, corresponding to 200 new diagnoses in 2020 was 
required to test the null hypothesis.

Descriptive statistics were used to report baseline patient, 
disease and treatment characteristics. Categorical variables 
will be reported as either fractions or percentage; continu-
ous variables either as mean, standard deviation (if nor-
mally distributed), or as median and interquartile range (if 
not-normally distributed). Differences between 2020 and 
2019 were analyzed using Fisher’s exact test or chi-square 
test for categorical variables and paired Student’s t test, or the 
Mann-Whitney U test for continuous variables as appropri-
ate. All statistical analyses were performed using R 3.6.0 (R 
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Foundation for Statistical Computing) and a 2-sided P-value 
of <.05 was deemed statistically significant.

Results
Population
A total of 866 patients was included in our study (Fig. 1). 
By comparing newly diagnosed CRC cases in 2020 (n = 360) 
with 2019 (n = 506), a remarkable reduction (−29%) was 
noted. The mean monthly access rates were 36 in 2020 and 
51 in 2019, which revealed a statistically significant decrease 
(access rate ratio = 0.71, P < .01) (Fig. 2). Median age was 
similar (70 vs 71 years old, P = .29) between the 2 cohorts. 
Male patients accounted for 53% and 57%, in the 2 cohorts 
respectively (P = .29). The sidedness of disease was left in 211 
of cases in 2020 and in 265 of cases in 2019 (60% vs 55%,  
P = .24). Looking at all CRC with available data on muta-
tional status, the percentage of tumors with any mutation 
among BRAF, NRAS, and KRAS genes was significantly dif-
ferent in the 2 years (61% in 2020 vs 50% in 2019, P = .04).

Most notably, significant differences emerged between 2020 
and 2019 looking at the clinical stage at diagnosis. Specifically, 
after COVID-19 outbreak patients with CRC were more likely 
to be diagnosed with stage IV disease (37% in 2020 vs 22% in 
2019, P < .01) (Fig. 3a). Despite the different staging, ECOG 
PS at treatment start was comparable between the 2 years, 
with a similar percentage of CRC patients showing ECOG PS 
0 (59% in 2020 vs 57% in 2019, P = .61). Looking at the 
treatment received, a higher percentage of patients with CRC 
were administered a first-line systemic treatment in 2020 with 
respect to 2019 (29% vs 16%), with a statistically significant 
difference in comparison to other treatments, such as adjuvant 
or neoadjuvant chemotherapy and follow-up after surgery 

(P < .01). Regarding radiotherapy, no statistically significant 
difference was noted between pandemic and pre-pandemic 
period (19% vs 19% respectively, P = 1.00).

Remarkably, the number of cases discussed within the 
framework of multidisciplinary team meetings significantly 
varied among the 2 years, with a reduction of CRC cases 
discussed during pandemic (38% vs 50% pre-pandemic,  
P < .01) (Fig. 3b). However, COVID-19 outbreak did not 
impact the enrollment of patients in the context of clinical trials  
(P = .35). Demographic, clinicopathological, and treatment 
characteristics by year of treatment are summarized in Table 1.

Time Intervals
Timing of access to cancer diagnosis, staging, and treatment 
for patients with CRC has not been negatively affected by the 
pandemic (Table 2 and Supplementary Fig. S1). In particular, 
time intervals between symptoms onset and radiological diag-
nosis (median 27 vs 29 days in 2020 and 2019 respectively,  
P = .42) and between symptoms onset and histological diag-
nosis (median 30 vs 33 days, P = .34) were similar between 
the 2 years. Data analysis showed even significantly shorter 
temporal intervals during 2020 between symptoms onset 
and first oncological appointment (median 69 vs 79 days,  
P = .01) and between histological diagnosis and first oncolog-
ical appointment (median 34 vs 42 days, P < .01).

Focusing on systemic treatment initiation, 2020- and 2019-
time intervals between symptoms onset and treatment start 
(median 83 vs 99 days, P = .06), first oncological appoint-
ment and treatment start (median 16 vs 14 days, P = .12) 
resulted similarly. A statistically significant reduction in 2020 
in terms of temporal intervals between treatment start and 
first radiological revaluation (median 96 vs 110 days, P < .01) 
was noted.

Figure 1. Flow diagram of COVID-DELAY study population.

https://academic.oup.com/oncolo/article-lookup/doi/10.1093/oncolo/oyac129#supplementary-data
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Subgroup Analysis
Subgroup analyses were conducted in order to identify dif-
ferences in minor groups of patients with CRC by time of the 
year, provincial infection rate, and hospital volume.

The decline in terms of new CRC diagnoses was greater, 
albeit not significant, in the lockdown period compared with 
the other months examined (percentage drop 34% vs 27%, P 
= .53). May was the most affected month by the decrease in 
new CRC diagnosis (−52%) (Fig. 2).

Regarding the percentage of patients referring to hospi-
tals in high-infected vs low/medium-infected provinces, no 
significant difference was noted during the pandemic (72% 
in 2020 vs 69% in 2019, P = .32). In addition, no difference 
emerged about patients with CRC referring to low/medium 
volume vs high-volume hospitals between years (58% vs 
60%, P = .59).

Discussion
After triggering a dramatic and rapidly evolving health care 
system transformation, COVID-19 would have left its perma-
nent mark on cancer care by the end of 2020.

With our country at the forefront of such unrivaled struggle, 
Italian oncologists have been standing as a barrier to secure 
their system leak-tight against COVID-19 raging threat.11,22

Unprecedented times called for desperate measures to 
rationalize the use of essential health care services and to 
spare hospital facilities capacity. Cancer screening programs 
and elective oncological procedures were suspended or post-
poned, routine clinical practices switched to telemedicine and 
tumor boards redeployed in order to limit avoidable hospital 
admissions and centralize resource allocation.23-25

In such watershed events, patients with cancer were among 
the first to feel the void in disaster unpreparedness.26,27

Month 2019 2020 Absolute difference %
March 52 35 -27 -51%
April 50 39 -11 -22%
May 50 24 -26 -52%
June 43 31 -12 -27,9%
July 59 37 -22 -37%
August 41 41 0 0%
September 58 45 -13 -22,4%
October 56 40 -16 -28,6%
November 43 36 -7 -16%
December 54 32 -22 -40,7%
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Figure 2. Monthly differences of new colorectal cancer diagnoses between 2019 and 2020. April, May, and June 2020 (in bold type) were considered as 
the lockdown timeframe.
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Although COVID-19 has faded the public perception of 
cancer as the affliction of our time, concerning issues have 
been shortly raised about the dire consequences of neglect-
ing the long-running cancer epidemic within the ongoing 
COVID-19 pandemic.28

Since the burden of diagnostic delays will be likely passed 
on tomorrow’s Oncology, a great turmoil within the can-
cer research community is currently fueled by the effects of 
COVID-19 on cancer survival for the years to come.14

As we are navigating our second pandemic year, the present 
work aims to uncover the outcome of the actions taken to 
manage the pandemic crisis of oncology standards of care in 
Italy throughout 2020. By comparing pre- and post-pandemic 
time intervals within the patients’ with management system, 
to our knowledge this is the first Italian real-world study to 
investigate the result of the efforts made to ensure diagnos-
tic—therapeutic pathways proper operation in response to 
COVID-19.

Mirroring earlier findings from other countries,29-32 our 
results highlight a sharp decline (−29%) in CRC diagnoses in 
2020 (n = 360) compared with the same period of 2019 (n = 
506), with the steepest decrease during the lockdown period 
(-34%). To support these findings, Kaufman et al in their US 
cross-sectional evaluation reported CRC as the second tumor 
after breast cancer to suffer from a loss in newly identified 
cases in the first pandemic peak.29 On this topic also, Morris 
et al conducted a population-based study in England demon-
strating a concerning decrease in the number of detected and 
treated CRC cases in 2020. According to their report how-
ever, by October 2020 the monthly average reduction had 
returned to 2019 levels.33

Unlike previous investigations, our study’s extended fol-
low-up period demonstrated that a slightly lower, but still 
alarming, drop (−27%) persisted after the first pandemic 
wave in the rest of 2020, with December as the most affected 
month (−40.7%). In line with this, the larger gap com-
pared with pre COVID-19 time has been identified by the 
Netherland Cancer Registry in the period following lock-
down’s institution and the temporary pausing of cancer 
screenings. In this regard, Dinmohamed et al also suggested 
that such a backlog on cancer diagnoses might progress more 
significantly over time, even after the resumption of screen-
ing programs.30

Most strikingly, our analysis shows a significant drop of 
early stage (stages I-II-III) CRC during pandemic compared 
with 2019 (63% vs 78%, P < .01). Along these lines, London 
et al described a drastic decline of −84.5% for CRC screening 
during lockdown.13 Unfortunately, cancer does not wait and 
missed cases will be eventually diagnosed at a later stage, as 
confirmed by the higher proportion of stage IV CRC diagno-
ses in 2020 (37% vs 22%, P < .01). With the best treatment 
chances the sooner colon cancer is detected, these data draw 
attention to the prognostic implication of the much-feared 
“upstaging effect” on cancer outcome and the paradigmatic 
difference of therapeutic target between curative and pallia-
tive setting.

While it is too soon to accurately determine how such fewer 
cases of early stage CRC in the post-pandemic will impact on 
cancer survival, preliminary data from a wide UK modeling 
study have warningly predicted for CRC the highest growth 
(15-16%) of the mortality rate up to 5 years after diagnosis, 
compared with other malignancies including breast cancer.34,35

Figure 3. (a) Difference of colorectal cancer stages at diagnosis between 2019 and 2020 (percentages were calculated on the total number of new 
diagnoses each year taking into account also the number of unknown stages at diagnosis). (b) Difference of colorectal cancer cases discussed during 
multidisciplinary team meetings between 2019 and 2020.
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Moreover, with a Healthcare system close to collapse, we 
must not disregard the additional financial toxicity that our 
findings might inflict in terms of productivity losses and wel-
fare-related costs. As estimated by Gheorghe et al, the greater 
economic loss will result from CRC premature deaths and 
later stage disease presentation, with the load of excess in 

cancer deaths outdoing that COVID-19 related (due to the 
difference in the median age of the people affected).36

On the other hand, despite the hard times, our results proved 
that Italian Medical oncologists met the challenge of prevent-
ing cancer patients from being left orphan of care. No leakage 
in the management system of CRC patients emerged in terms 
of temporal intervals at any step of the diagnostic—therapeu-
tic pathway. Contrary to what was expected and previous 
evidence from the French ONCOCARE-COV Study,37 our 
findings specifically demonstrated during the pandemic a bet-
ter performance of Italian Oncology Departments. This proved 
shorter time between diagnosis and treatment could be partly 
traced to the reduced number of new cancer patients in 2020, 
easing the pressure on a pandemic distressed system and accel-
erating patients’ encounters compared to 2019. Additionally, 
the late-stage presentation shown after COVID-19, generally 
precluding a surgical approach, might have hastened the refer-
ral to medical oncologists. Besides, this observed unexpected 
and positive trend in 2020 patients’ management might have 
also been catalyzed by the extensive use of telemedicine and 
supported by the unwavering resilience of health care provid-
ers, as demonstrated by multiple sources.10,11,25

With the multimodal interdisciplinary approach as a corner-
stone of modern oncology practice, a growing body of literature 
has focused on the technical, other than financial and relational 
issues affecting tumor boards as a result of COVID-19 limita-
tions.38-40 Of note, our study as first reported a significant set-
back in the multidisciplinary discussion of CRC patients with a 
significant decrease in the number of the cases reviewed in 2020 
compared with the previous year (38% vs 50%, P < .01).

We acknowledge that the present investigation has poten-
tial limitations as a retrospective study. Nevertheless, as the 

Table 1. Patients’ characteristics by year of diagnosis.

Characteristic 2019 (%) 2020(%) P-valuea 

Patients 506 360

Monthly access rate 51 36 <.01b

Median age (IQR) 71 (range 31-95) 70 (range 21-94) .29

Gender .29

  Female 218 (43) 169 (47)

  Male 288 (57) 191 (53)

Asymptomatic 
disease onset*c

108 (21) 63 (18) .11

Sidedness of  
primitive lesionc

.24

  Right (until  
splenic flexure)

213 (45) 142 (40)

  Left 265 (55) 211 (60)

Stage at diagnosisc <.01b

  Stages I-II-III 388 (78) 225 (63)

  Stage IV 112 (22) 130 (37)

Mutational statusc .04b

  Wild type 88 (50) 58 (39)

  Mutant 87 (50) 92 (61)

Treatmentc <.01b

  Adjuvant 133 (27) 101 (29)

  Neoadjuvant 71 (14) 58 (16)

  Metastatic 79 (16) 102 (29)

  Adjuvant post- 
metastasectomy

14 (3) 8 (2)

  Follow up 194 (40) 83 (24)

MTD discussionc <.01b

  Yes 253 (50) 138 (38)

  No 250 (50) 221 (62)

Treatment within 
clinical trialsc

.35

  Yes 5 (1) 6 (2)

  No 417 (99) 301 (98)

Radiotherapyc 1.00

  Yes 71 (19) 51 (19)

  No 311 (81) 224 (81)

ECOG PS at start of 
treatmentc

.61

  0 192 (57) 156 (59)

  1 130 (38) 90 (34)

  2 15 (4) 16 (6)

  3 2 (1) 1 (0)

aChi-square test comparing proportions between 2019 and 2020. P-values 
were calculated excluding unknown values.
bStatistically significant (P < .05).
c% has been calculated excluding NA (not available) values.
Abbreviations: IQR, interquartile range; MDT, multidisciplinary team; 
ECOG PS, Eastern Cooperative Oncology Group performance status.

Table 2. Temporal intervals between date of symptoms onset, 
radiological diagnosis, cytohistological diagnosis, first oncological 
appointment, treatment start, and first radiological reassessment by year 
of diagnosis.

Time interval 2019 Median, 
days (IQR) 

2020 Median, 
days (IQR) 

P-valuea 

Symptom onset/ 
radiological diagnosis

29 (51) 27 (60) .42

Symptom onset/ 
histological diagnosis

33 (53) 30 (59) .34

Symptom onset/first  
oncological appointment

79 (68) 69 (73) .01

Histological diagnosis/first 
oncological appointment

42 (45) 34 (41) <.01b

Symptom onset/treatment 
start

99 (71) 83 (86) .06

Histological diagnosis/
treatment start

55 (44) 49 (42) .06

First oncological appoint-
ment/treatment start

14 (21) 16 (17) .12

Treatment start/first ra-
diological evaluation

110 (100) 96 (48) <.01b

aMann-Whitney U test comparing time intervals between 2019 and 2020. 
P-values were calculated excluding patients with unknown values. Data of 
patients who had their colorectal cancer diagnosis after first oncological 
appointment (as per standard practice of referral Hospitals) were also 
excluded in the calculation of these specific temporal intervals.
bStatistically significant (P <.05).
Abbreviation: IQR, interquartile range.
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cooperative effort of a multicentered national collaboration, 
our data provide a valuable and thorough insight on cancer 
care during our country’s first pandemic year.41 On the same 
ground, it also considers regional dissimilarities in cancer inci-
dence and local administrations’ distinct responses to contain 
the COVID-19 tidal wave. More importantly, while former 
publications are mainly based on informatics data analysis 
from National Cancer Registries, our real-world study, sifting 
through medical records of 866 patients, is less affected by 
potential reporting biases during the chaotic times examined.

Conclusions
Gathering together all findings, our study sheds light on the 
good outcome of the challenges tackled by Italian Oncology 
Departments to guarantee the tightness of diagnostic-thera-
peutic pathways and mitigate the effects of COVID-19.

With critical diagnostic delays looming over this persistently 
evolving scenario, it is of utmost priority to gauge their long-haul 
impact on cancer survival in order to raise the bar of Oncology 
care to novel strategies and avoid escalating collateral damages.

As the pandemic continues to strain our health care sys-
tem, our data lay the ground for far-reaching investigations on 
COVID-19 repercussions on the decades to come. Clearly, more 
effort and participation are warranted to advance this matter. 
On this point, the study is still ongoing to assess outcome data.
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