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Rezumat

Covid-19 si impactul sdu asupra diagnosticarii cancerului colorectal:
o analizd retrospectivd pe 5 ani intr-un spital universitar din Romdnia

Introducere: Cancerul colorectal, al treilea ca incidenta si al
doilea ca mortalitate in randul cancerelor din intreaga lume,
reprezintd cea mai frecventd tumora maligna a tractului digestiv.
In Romania, acesta este cel mai frecvent diagnosticat tip de
cancer (afectand aproximativ 0,06% din populatie/an). In timpul
pandemiei COVID-19, legislatia de preventie a transmisiei virale
a SARS-CoV-2 ce a afectat accesul la serviciile de asistenta
medicala in ambulatoriu, alaturi de teama de infectie SARS-CoV-2
a pacientilor, au avut consecinte asupra diagnosticului si tratamen-
tului tuturor celorlalte patologii.

Metode: Studiul retrospectiv de cohorta pe o perioada de 5 ani a
fost realizat intr-un spital clinic judetean de urgenta din Arad,
Romania, si a inclus 1329 de pacienti nou diagnosticati cu cancer
colorectal.

FRezultate: Varsta la diagnostic a scazut in perioada initiala a
pandemiei COVID-19 pana la 68,50 [95% CI (67,90-69,11)] ani, cu
cel mai mare procent (7,41%) de pacienti cu cancer colorectal cu
debut precoce, o crestere constanta post-pandemica a procentului
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de pacienti de sex masculin (de la 52,71% in 2019 la 62,20% in 2022) si a pacientilor din mediul
urban (de la 54,18% in 2018 la 70,10% in 2022), a pacientilor internati prin prezentare in regim de
urgenta (atingand valoarea maximi de 83,95% in 2020) si care necesitd o perioadd mai lunga de
spitalizare (10,03 [IC 95% (8,76-11,30)] zile in 2020 scazand post-pandemic pana la 8,37 [IC 95%
(7,44-9,30)] zile in 2022). Cel mai frecvent diagnostic de cancer colorectal al pacientilor din populatia
de referinta este neoplasmul malign al rectului (cod C20.0 conform ICD-10), in timp ce cele mai
frecvente complicatii au fost maladia aderentiala peritumorala, ocluzia si perforatia, intalnite la
pacientii cu comorbiditati precum hipertensiune arteriala, cardiomiopatie ischemica, diabet
zaharat, obezitate si steatohepatita non-alcoolica.

Concluzii’ Particularitatile regionale ar trebui analizate pentru a viza cu predilectie populatia
expusa riscului de dezvoltare a cancerului colorectal si pentru a directiona cat mai corespunzator

resursele necesare in populatia de referinta, in special in perioadele de criza, similare pandemiei
COVID-19.

Cuvinte cheie: cancer colorectal, prezentare la spital, pandemia COVID-19, diagnostic secundar,
complicatii

Abstract

Background: Colorectal cancer, 3rd in incidence and 2nd in mortality among cancers worldwide,
represents the most common malignant tumor of the digestive tract. In Romania, it is the most
frequently diagnosed type of cancer (approximately 0.06% of the population/year). During the
COVID-19 pandemic the legislation preventing the SARS-CoV-2 viral transmission impairing
access to outpatient healthcare services combined with patients’ fear of SARS-CoV-2 infection had
consequences on the diagnosis and treatment of all other pathologies.

Methods-:A 5-year retrospective cohort study was conducted in a tertiary hospital in Arad, Romania,
and included 1329 newly diagnosed colorectal cancer patients. For statistical analysis, Fisher's
exact test was used for categorical data and the unpaired ¢ test with Welch's correction for
continuous data.

Results: The age on diagnosis decreased during the early COVID-19 pandemic to 68.50 (95% CI
[67.90—69.11]) years, with the highest percentage (7.41%) of early onset colorectal cancer
patients, a steady post-pandemic increase in the percentage of male (52.71% in 2019 to 62.20%
in 2022) and urban (54.18% in 2018 to 70.10% in 2022) patients, admitted to the hospital due to
an emergency presentation (peaking at 83.95% in 2020) and requiring a longer hospitalization
period (10.03 [95% CI (8.76-11.30)] days in 2020 to 8.37 [95% CI (7.44-9.30)] days in 2022). The
most common colo-rectal cancer diagnosis of patients in our reference population was malignant
neoplasm of the rectum (ICD-10 code C20.0), while the most common complications were peri-
tumoral adherence-related disorder, occlusion, and perforation, encountered in patients
with comorbidities such as arterial hypertension, ischemic cardiomyopathy, diabetes mellitus,
obesity, and non-alcoholic steatohepatitis.

Conclusions: Regional particularities should be analyzed to better target the population at risk and
to better direct the necessary healthcare resources towards the reference population, especially
during crisis periods similar to the COVID-19 pandemic.

Key words: colorectal cancer, hospital presentation, COVID-19 pandemic, secondary diagnosis,
complications
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Introduction

Colorectal cancer, 3" in incidence and 2™ in
mortality among cancers worldwide (1) and 2
in both categories in the European Union in
2020 (2), represents the most common
malignancy of the digestive tract. In Romania,
with a percentage of 13.1% of all types of can-
cer, colorectal cancer is the most frequently
diagnosed type of cancer (approximately
0.06% of the population/year) (3,4).

Colorectal cancer develops slowly, following
the 1nitial transformation of normal colorectal
epithelium into an adenomatous polyp (5). The
slow progression through the adenoma-
carcinoma sequence enables for detection and
removal of tumors through colonoscopy (gold
standard of screening), the disease having a
more favorable prognosis at an early stage (6).
The treatment for colorectal cancer is largely
guided by the stage of the disease on diagnosis,
emphasizing the importance of a comprehensive

strategy for evaluation, achievable through the
involvement of a multidisciplinary medical
team. While surgical resection is to date
considered the only available curative option
(7), there is immense effort put into the
development of alternative therapeutic options
(8). In addition to curative surgical control of
the tumor, it is often necessary to use pre- or
post-interventional chemotherapy, immuno-
therapy and/or radiotherapy to help reduce or
stabilize the tumor (9).

Once the World Health Organization
declared a Public Health Emergency of
International Concern on January 30" 2020 and
characterized the COVID-19 outbreak as a
pandemic on March 11% 2020, the healthcare
systems and general population were impacted
worldwide (10). In Romania (Fig. 1), based on
the regional situation and the international
context, the State of Emergency was declared on
March 16% 2020 and lasted until May 14® 2020
and was followed by a State of Alert starting

Pre-pandemic period

December 2019
January 30t 2020
March 11" 2020

The first cases of novel coronavirus (SARS-CoV-2) detected in China

Pandemic period

State of Emergency declared in Romania for 30 days through the Presidential Decree No. 195/2020

@ interdiction to hospitalize patients that do not constitute a medical emergency in public hospitals

State of Emergency declared in Romania for 30 days through the Presidential Decree No. 240/2020

@ interdiction to hospitalize patients that do not constitute a medical emergency in public hospitals

State of Alert declared in Romania for 30 days through the Decision of the National Committee for

@ short term intermittent interdiction to hospitalize patients that do not constitute a medical

emergency in public hospitals depending on the epidemiological status of the region

@ short term intermittent restrictions of outpatient visits for medical consultations in public

World Health Organization Emergency Committee on Covid-19 recommended and the Director-General
agreed that Covid-19 no longer fits the definition of a Public Health Emergency of International Concern

May 16t 2020 5

@ no outpatient visits for medical consultations in public hospitals
April 14" 2020 =

@ no outpatient visits for medical consultations in public hospitals
May 15t 2020 -

Emergency Situations and approved by the Parliament
State of Alert prolonged
hospitals depending on the epidemiologica status of the region
May 9th 2022 - State of Alert lifted after the expiration of the Government Decision No. 171/03.02.2022
Return to normal period
Ongoing - No restrictions applicable to the healthcare system in Romania related to Covid-19
May 5th 2023 -
Figure 1. Brief summary of relevant dates and measures applied in the healthcare system in Romania during the Covid-19 pandemic (10-16)
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from May 15% 2020 to March 9" 2022 (11-16).
For the duration of the State of Emergency,
public hospitals were not allowed to hospitalize
patients not constituting a medical emergency,
while for the duration of the State of Alert,
depending on the regional epidemiologic context
the ambulatory consultations were restricted
and hospitalization was occasionally limited to
medical emergencies (Fig. I). Thereafter, no
directives affected the regular functioning of the
healthcare system in Romania due to the
COVID-19 pandemic. On May 5% 2023, World
Health Organization Emergency Committee on
COVID-19 recommended and the Director-
General agreed that the disease no longer fits
the definition of a Public Health Emergency of
International Concern (10).

Additionally, the pandemic has created
a certain level of fear of exposure to the
SARS-CoV-2 wvirus in the population,
rendering hospitals as unsafe and patients
delaying their presentation for as long as
possible (17). This tendency was observed in
colorectal cancer patients, who are 90% over
50 years old, population at an increased risk
for severe symptoms and complications in the
unfortunate event of contracting the wviral
infection, thus influencing patient presenta-
tion, and therefore medical and surgical
management (18).

This retrospective 5-year analysis aims to
examine the regional colorectal cancer patient
characteristics and the effects of the COVID-
19 pandemic on the presentation and manage-
ment of patients with this type of cancer, to
contribute to the understanding of the context
we are currently experiencing.

Materials and Methods

The retrospective cohort study was performed
in a tertiary care hospital in the western part
of Romania, at the Clinical County Emergency
Hospital of Arad, Romania with a reference
population of 410143 individuals (Arad County
population according to the National Census
2021) (19).

All newly diagnosed colorectal cancer (ICD-
10 codes: C18-C20) patients who presented to

the Clinical County Emergency Hospital of
Arad in the period March 15" 2018 —March 15"
2023 were included in the study. The newly
diagnosed colorectal cancer patients were
divided into 5 cohorts, according to the time of
their first hospital visit:

* Pre-pandemic cohorts:

o March 15" 2018 — March 15" 2019
(denoted further in text as Control
2018);

o March 15" 2019 — March 15% 2020
(denoted further in text as Control
2019);

* Pandemic cohort (early COVID-19
pandemic /pre-vaccination period):

o March 15" 2020 — March 15% 2021
(denoted further in text as Pandemic
2020);

« Pandemic cohort (late COVID-19
pandemic / post-vaccination period):

o March 15" 2021 — March 15" 2022
(denoted further in text as Pandemic
2021);

* Return to normal cohort:

o March 15" 2022 — March 15% 2023
(denoted further in text as Control
2022).

For each patient hospital visit at the
hospital in the study period the electronic
medical record and archived paper-based
medical file were analyzed in the elaboration
of this retrospective study. Information about
the sociodemographic features (age, gender,
area of residence), type of hospital admission,
ward on which the patient was diagnosed with
colorectal cancer, number of days of hospitaliza-
tion, specific ICD-10 code, associated diagnosis,
evolution, complications, and comorbidities were
collected. Statistical analysis was conducted
using performed using GraphPad Prism Version
9.5.1 (528), January 24, 2023 for macOS (USA).

Patients with a recurrence from a previously
treated or diagnosed colorectal cancer were
excluded from this retrospective study.

The study was conducted in accordance with
the Declaration of Helsinki and approved by the
Ethics Committee of the Clinical County
Emergency Hospital of Arad, Romania (Protocol
No. 56 approved on June 14 2023). An informed

490

www.revistachirurgia.ro

Chirurgia, 118 (5), 2023



Covid-19 and Its Impact on Colorectal Cancer Diagnosis in Romania: A Single-Centered 5-year Retrospective Cohort Study

consent for anonymized, unidentifiable patient
data usage for publication was signed by all
patients at the time of admission. No personal
identifiers are disclosed through the publication
of this retrospective cohort study.

Results

In this retrospective cohort study, a total of
6869 electronic medical records and 6760
achieved paper-based medical files pertaining

to 1894 unique patients were screened based
on ICD-10 coding C18-C20 (¥#ig. 9. A number
of 1329 patients newly diagnosed with colo-
rectal cancer in the study period were included
in the analysis. A total of 565 unique patients
were excluded from the study for not meeting
the inclusion criteria. The distribution into
cohorts based on the date of the first colorectal
cancer diagnosis is detailed in Fig. 2.

Most notably, the number of patients newly
diagnosed in the cohort Pandemic 2020 was

1894 unique patients
(6869 electronic medical records and

SCREENED: 6760 archieved paper-based medical files)
were screened for this study
Medical files of 13 patients
were EXCLUDED due to
being admitted outside of
the study period
Pre-pandemic = Pre-pandemic Return
to normal
Cohort March 15t 2018 = March 15t 2019

to
March 15th 2019

Total number
of patients

== Patients diagnosed before the study period

1 March 15th 2022

March 15th 2020
472

[

to
March 15th 2023

376 410

Medical files of 552 patients
were EXCLUDED due to not
being newly diagnosed during
the study period

mm Newly diagnosed colorectal cancer patients

Number of patients

Figure 2.  Flow chart of the patients included
in/excluded from the retrospective cohort study of
colorectal cancer (ICD-10 codes G18-C20) patient
presentation conducted at the Clinical County
Emergency Hospital of Arad (Romania) from
March 15" 2018 to March 15" 2023. The graphical
representation of the number of the newly diag-
nosed colorectal cancer patients (ICD-10 codes
(18-C20) was achieved through a sacked bars
plot. Statistically significant differences according
to Fisher's exact test are marked as follows:
* = P<0.05; ** = P<0.005; *** = P<0.0005; ****
= P<0.0001.

ANALYZED:

* kK

600

Cohort of newly diagnosed
colorectal cancer patients

|

Medical files of 1329 unique patients
were used for the analysis presented
in this retrospective cohort study

Chirurgia, 118 (5), 2023

www.revistachirurgia.ro

491



0.A. Maghiar et al

the lowest (162 patients) and the number of
patients admitted for follow-up or complica-
tions in the late Covid-19 cohort Pandemic 2021
was drastically reduced — only 7 patients / 356
unique patients admitted that year (Fig. 9.

The mean age of all patients included in the
study was 68.50 [95% CI (67.90—69.11)] years
(Table 1). Per study cohort, a slight increase in
the age at colorectal cancer diagnosis is
observed throughout the non-pandemic periods

Table 1.  Summary of patient sociodemographic characteristics (age, gender, residence) presented alongside the type of hospital admission and
duration of hospitalization of the diagnostic hospital visit for newly diagnosed colorectal cancer patients in the period March 15" 2018
to March 15" 2023 at the Clinical County Emergency Hospital of Arad, Romania

Patient All patients — Control 2018 Control 2019 Pandemic 2020 Pandemic 2021  Control 2022

characteristics 5-year study period (N=251) (N=277) (N=162) (N=348) (N=291)

(N=1329)
Age Mean age (years)
(95% Confidence Interval)

~ All patients 68.50 68.65 68.88 68.52 67.47° 69.25°

(67.90-69.11) (67.20-70.09) (67.52-70.24) (66.64-70.40) (66.39-68.56)  (67.99-70.52)
~ Male 67.98 67.83 67.31° 68.23 67.39 69.33

(67.19-68.77) (65.99- 69.68) (65.41-69.20) (66.03-70.55) (66.02-68.76)  (67.68-70.98)
~ Female 69.24° 70.11 70.63 68.86 67.59 69.13

(68.31-70.16) (67.95-72.28)

(68.72- 72.53) (65.65-72.07) (65.84-69.34)  (67.20-71.05)

Early onset colorectal cancer

Number of patients

(< 50 years) (percentage)
~ All patients 72 13 16 12 16 15
(5.41%) (5.18%) (5.78%) (7.41%) (4.58%) (5.15%)
~ Male 44 11 8 6 10 9
(3.31%) (4.38%) (2.89%) (3.70%) (2.87%) (3.09%)
~ Female 28 2 8 6 6 6
(2.11%) (0.79%) (2.89%) (3.70%) (1.72%) 2.06(%)
Gender Number of patients
(percentage)
~ Male 773 147 146° 97 202 181¢
(58.16%) (58.57%) (52.71%) (59.88%) (58.05%) (62.20%)
~ Female 556 104 131° 65 146 110°
(41.84%) (41.43%) (47.29%) (40.12%) (41.95%) (37.80%)
Residence Number of patients
(percentage)
~ Urban 826 136° 172 88" 226°° 204"
(62.15%) (54.18%) (62.09%) (54.32%) (64.94%) (70.10%)
~ Rural 503 115 105 740 122°0 87"
(37.85%) (45.82%) (37.91%) (45.68%) (35.06%) (29.90%)
Hospital admission Number of patients
(percentage)
~ Emergency 692 102" 119¢ 136 1921 143"
(52.07%) (40.64%) (42.94%) (83.95%) (55.17%) (49.14%)
~ Scheduled 637 149y 158" 26*mn 156/m 148"
(47.93%) (59.36%) (57.04%) (16.05%) (44.83%) (50.86%)
Duration hospitalization Mean number of days
(95% Confidence Interval)
(days)
~ Hospitalization at the initial 8.99 10.37°° 10.00* 10.03¢ 7.2200¢ 8.37°
diagnosis (8.58-9.40) (9.51-11.19) (9.09-10.91) (8.76-11.3) (6.45-7.99) (7.44-9.30)

Note: Statistically significant differences according to the unpaired t-test with Welch’s correction are marked as follows:

s P = 0.0357 (*); boP = 0.0433 (*); “-P = 0.0161 (*).

Statistically significant differences in proportion distribution according to Fisher's exact test are marked as follows:

-P = 0.0272 (*);
'-P < 0.0001 (****);
"-P < 0.0001 (***%);

“-P = 0.0087 (**);
I-P = 0.0005 (***);
" P < 0.0001 (****);
“-P = 00002 (***);

- P < 0.0001

P = 0.0385 (*)

TP = 0.0002 (***);

****)

(
P~ P = 0.0017 (**); "~ P < 0.0001 (***%); '

PP = 0.0246 (*);
; '-P = 0.0029 (**);

"oP = 0.0010 (**);
"oP < 0.0001 (***%);
P =0.0142 (*);
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(Control 2018 < Control 2019 < Control 2022).
However, during the COVID-19 pandemic, the
average age at diagnosis moved against this
trend, reaching 68.52 [95% CI (66.64-70.40)]
years in the Pandemic 2020 cohort and further
decreasing to 67.47 [95% CI (66.39-68.56)]
years in the Pandemic 2021 cohort. The only
statistically significant difference in between
groups was, however, recorded for the late
COVID-19 cohort Pandemic 2021 and the
Control 2022 cohort, with younger age at
diagnosis detected in the former group.
Furthermore, our 5-year study assesses that
among the reference population of our tertiary
care hospital, the average age on diagnosis of
colorectal cancer is significantly lower from a
statistical point of view for the male population
than it is for the female population, with an
average of 67.98 [95% CI (67.19-68.77)] for the
former, and 69.24 [95% CI (68.31-70.16)] for the
latter, respectively. Early onset colorectal
cancer is diagnosed in about 5% of the study
group, with a slight predominance in male
patients and a percentual increase in the
Pandemic 2020 cohort despite absolute
numerical values not suffering notable changes.

Gender distribution shows a tendency for
male patients to be more often diagnosed with
colorectal cancer than female patients, in our
5-year study amounting to 58.16%, and 41.84%,
respectively (7able 1). Among the pre- and post-
pandemic cohorts Control 2019 and Control
2022, a statistically significant increase in the
number of male patients diagnosed is observed.

According to the demographic analysis, in
our 5-year study there were identified
62.15% patients with their residence
registered in urban areas and 37.85% in the
rural areas. Less than 1% of the patients
were reported to have their residence outside
the reference jurisdiction of the tertiary
hospital. Pre- and post-pandemic statistically
significant differences are observed between
the Control 2018 and the Control 2022
cohorts. Statistically significant differences
between the late COVID-19 period - Pandemic
2021 cohort and the Control 2022 cohort.

The first hospital admission serving as
diagnosis visit for colorectal cancer patients

was achieved through either scheduled
presentation, when the patients were referred
by the family doctor or an external specialist
due to suspicion of the pathology based on
signs, or emergency presentation in the
Emergency Department, due to the presence
of clinical symptoms. Both the number and
percentage of patients admitted through the
Emergency Department prove highly relevant
to this retrospective cohort study (7able I).
Statistically significant differences were
observed among Control and Pandemic cohorts,
with most newly diagnosed patients scheduled
for their admission based on a referral from a
primary care physician in the Control cohorts
and the number of Emergency Department
admissions peaking in Pandemic 2020 and
remaining relatively high in the Pandemic
2021 cohort.

During their first hospital admission,
colorectal cancer patients were hospitalized
for 8.99 (95% CI [8.58-9.40]) days (7able I).
The average number of hospitalization days is
observed to show a statistically significantly
decrease in the late COVID-19 period —
Pandemic 2021 cohort — and the post-pandemic
— Control 2022 — cohort.

When diagnosed with colorectal cancer, the
patients included in this study were mostly
found in Surgery, Gastroenterology, and
Oncology wards, specialties trained for the
diagnosis (7able 2. However, there were
instances when patients were diagnosed in
wards that are unrelated to colorectal cancer
diagnosis, due to their clinical presentation,
phenomena increasing in number after the
pandemic, slightly observable in the Pandemic
2020 and often noticeable in the Pandemic
2021 and Control 2022 cohorts.

The most frequent comorbidities — above
10% — observed in the 5 cohorts of newly
diagnosed colorectal cancer patients are
represented by arterial hypertension, ischemic
cardiomyopathy, diabetes mellitus, obesity, and
non-alcoholic steatohepatitis (7able 3. The
percentage of patients with comorbidities in the
sphere of cardiovascular diseases, such as
arterial hypertension, ischemic cardiomyopathy,
1s however decreasing in the COVID-19
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Table 2.
Emergency Hospital of Arad, Romania

Clinical specialties diagnosing new colorectal cancer patients in the period March 15th 2018 to March 15th 2023 at the Clinical County

Clinical specialty All patients — Control cohort Control cohort Pandemic cohort Pandemic cohort  Control cohort
5-year study period 2018 2019 2020 2021 2022
(N=1329) (N=251) (N=277) (N=162) (N=348) (N=291)
Specialties trained Number of patients
in colorectal cancer (percentage)
diagnosis
General surgery 546 110 141 67 124 104
(41.08%) (43.82%) (50.90%) (41.36%) (35.63%) (35.74%)
Medical oncology 334 43 78 37 114 62
(22.20%) (17.13%) (28.16%) (22.84%) (32.76%) (21.31%)
Gastroenterology 295 88 46 46 47 68
(25.13%) (35.06%) (16.61%) (28.40%) (13.51%) (23.37%)
Internal medicine 30 4 6 2 7 11
(2.26%) (1.59%) (2.17%) (1.23%) (2.01%) (3.78%)
TOTAL 1205 245* 27100 152049 29221 245049
(90.67%) (90.61%) (97.83%) (93.83%) (83.91%) (84.19%)
Other specialties Number of patients
(percentage)
TOTAL 124 6* 6eoe 10¢40 56 46000
(9.33%) (2.39%) (2.17%) (6.17%) (16.09%) (15.81%)

Note: Statistically significant differences in proportion distribution according to Fisher’s exact test are marked as follows:

*-P < 0.0001 (****); *-P < 0.0001 (****);

P =0.0012 (*);

pandemic period — Pandemic 2020 and
Pandemic 2021 cohorts — despite representing
the most common comorbidities of colorectal
patients included in this retrospective study. In
alignment with these trends, the frequency of
diabetes mellitus among the study population
also decreases during this period — Pandemic
2020 and Pandemic 2021 cohorts. While not
reflected in the percentages, the absolute

“oP = 0.0121 (*);
PP = 0.0004 (***).

¢-P < 0.0001 (****); °-P < 0.0001 (****);

number of obese patients remains relatively
constant throughout the analyzed cohorts, with
an increase in the Control 2019 pre-pandemic
cohort. On the other hand, there is an increase
observed in the percentage of patients present-
ing non-alcoholic steatohepatitis that are newly
diagnosed with colorectal cancer during the
COVID-19 pandemic, in both the Pandemic
2020 and the Pandemic 2021 cohorts.

Table 3. Top 5 most frequent comorbidities for newly diagnosed colorectal cancer patients in the period March 15" 2018 to March 15" 2023 at
the Clinical County Emergency Hospital of Arad, Romania
Comorbidity All patients — 5-year Control 2018 Control 2019 Pandemic 2020 Pandemic 2021 Control 2022
study period (N=251) (N=277) (N=162) (N=348) (N=291)
(N=1329)
Number of patients
(percentage)
Arterial hypertension 483 87 133 49 98 116
(36.34%) (34.66%) (48.01%) (30.25%) (28.08%) (39.86%)
Diabetes mellitus 221 43 61 14 47 53
(16.63%) (17.13%) (22.02%) (8.64%) (13.47%) (18.21%)
Ischemic cardiomyopathy 185 55 46 8 46 30
(13.92%) (21.91%) (16.61%) (4.94%) (13.18%) (10.31%)
Obesity 161 25 47 26 30 33
(12.11%) (9.96%) (16.97%) (16.05%) (8.60%) (11.34%)
Non-alcoholic steatohepatitis 134 19 26 27 54 8
(10.08%) (7.57%) (9.39%) (16.67%) (15.47%) (2.75%)
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Complications reported for newly diagnosed
colorectal cancer patients on the first hospital
visit were grouped as local, systemic, and
metastases (7able 4). The most common among
the patients included in the study are systemic
complications, with a large number presenting
with secondary anemia. Nevertheless, the

Table 4.  Frequency of complications for newly diagnosed colorectal
Clinical County Emergency Hospital of Arad, Romania

percentage of patients presenting with this
complication decreases during the COVID-19
period — Pandemic 2020 and Pandemic 2021
cohorts — increasing above the previous values
in the post-pandemic period — Control 2022
cohort. Hypokalemia, on the other hand, is
detected most often among colorectal cancer

cancer patients in the period March 15th 2018 to March 15th 2023 at the

Complication type All patients — 5-year Control 2018 Control 2019 Pandemic 2020 Pandemic 2021 Control 2022
study period (N=251) (N=277) (N=162) (N=348) (N=291)
(N=1329)
Local complications Number of patients
(percentage)
Peritumoral 203 29 50 39 42 43
adhesion-related disorder (15.27%) (11.55%) (18.05%) (24.07%) (12.03%) (14.78%)
Intestinal occlusion 161 19 18 39 42 37
(12.11%) (7.57%) (6.50%) (24.07%) (12.03%) (12.71%)
Localized peritonitis 39 11 5 2 5 16
(2.93%) (4.38%) (1.81%) (1.23%) (1.43%) (5.50%)
Intestinal perforation 10 3 0 2 2 3
(0.75%) (1.20%) (1.23%) (0.57%) (1.03%)
Rectovesical fistula 7 1 0 0 2 4
(0.53%) (0.40%) (0.57%) (1.37%)
Rectovaginal fistula 3 1 1 0 0 1
(0.23%) (0.40%) (0.36%) (0.34%)
TOTAL 384 64 74 82 93 104
(28.89%) (25.20%) (26.71%) (50.62%) (26.72%) (35.73%)
Systemic complications Number of patients
(percentage)
Secondary anemia 546 117 131 48 91 159
(41.08%) (46.61%) (47.65%) (29.63%) (26.07%) (54.64%)
Hypokalemia 158 16 43 33 44 22
(11.89%) (6.37%) (15.52%) (20.37%) (12.61%) (7.56%)
Cachexia 48 11 5 3 12 17
(3.61%) (4.38%) (1.81%) (1.85%) (3.44%) (5.84%)
Thrombocytopenia 46 6 5 8 13 14
(3.46%) (2.39%) (1.81%) (4.94%) (3.72%) (4.81%)
Sepsis 38 9 4 3 8 14
(2.86%) (3.59%) (1.44%) (1.85%) (2.29%) (4.81%)
Hypovolemic shock 7 1 1 2 3 0
(0.53%) (0.40%) (0.36%) (1.23%) (0.86%)
TOTAL 843 160 189 97 17 226
(63.43%) (63.74%) (68.23%) (59.88%) (49.14%) (77.66%)
Metastases Number of patients
(percentage)
Hepatic metastases 199 49 21 8 70 51
(14.97%) (19.52%) (7.58%) (4.94%) (20.06%) (17.53%)
Lymph node metastases 73 12 22 7 17 15
(5.49%) (4.78%) (7.94%) (4.32%) (4.87%) (5.15%)
Pulmonary metastases 64 13 7 3 18 23
(4.82%) (5.18%) (2.53%) (1.85%) (5.16%) (7.90%)
Carcinomatosis 49 16 6 4 11 12
(3.69%) (6.37%) (2.17%) (2.47%) (3.15%) (4.12%)
TOTAL 385 90 56 22 116 101
(28.97%) (35.86%) (20.21%) (13.58%) (33.33%) (34.71%)
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patients during the COVID-19 period, affecting
most the patients diagnosed in the Pandemic
2020 cohort. The most common local complica-
tion is represented by peritumoral adhesion-
related disorder, followed by intestinal occlu-
sion. The percentage of patients presenting
with both the local complications is drastically
increased in the Pandemic 2020 cohort, while
the values return in the following periods
analyzed.

The most common metastatic site on
colorectal cancer diagnosis among our patients
is the liver, with approximately 15% (5-year
analysis) already having developed hepatic
metastases of colorectal cancer by the time
their primary tumor is diagnosed (7able 4).

The specific ICD-10 colorectal cancer
diagnosis code of the patients included in the
study is generally proportional with the
number of cases reported in the respective
cohort (7able 5). However, it is notable that
the only increase is observed for the malignant

Table 5.

neoplasm of hepatic flexure diagnosis (ICD-10
code C18.3), which accounts in the early
COVID-19 period Pandemic 2020 cohort for its
highest absolute value of 10 cases. It can also
be noted that the percentage of malignant
neoplasm of rectosigmoid junction diagnosis
(ICD-10 code C19.0) is decreasing after the
Control 2018 and Control 2019 cohorts. An
alarming increase in the percentage of the
malignant neoplasms of colon with unspecified
localization (ICD-10 code C18.9) is observed in
the late COVID-19 period — Pandemic 2021 —
cohort and the post-pandemic period, Control
2022 cohort.

Discussion

The COVID-19 pandemic represented a multi-
faceted global burden. In addition to the
SARS-CoV-2 viral infection and its devastating
effects on health worldwide, the disease has
negatively impacted patients through several

Distribution of colorectal cancer specific diagnosis according to the ICD-10 classification for newly diagnosed colorectal cancer patients

in the period March 15™ 2018 to March 15" 2023 at the Clinical County Emergency Hospital of Arad, Romania

ICD-10 diagnosis code All patients — 5-year

Control 2018

Control 2019  Pandemic 2020 Pandemic 2021 Control 2022

study period (N=251) (N=277) (N=162) (N=348) (N=291)
(N=1329)
Number of patients
(percentage)

(18.0 - Malignant neoplasm of cecum 70 11 10 19 14

(5.27%) (6.37%) (3.97%) (6.17%) (5.46%) (4.81%)
(18.2 - Malignant neoplasm of ascending 165 39 23 34 4
colon (12.19%) (11.16%) (14.08%) (14.20%) (9.77%) (14.09%)
(18.3 - Malignant neoplasm of hepatic 39 9 10 9 5
flexure (2.94%) (2.39%) (3.25%) (6.17%) (2.59%) (1.72%)
(18.4 - Malignant neoplasm of transverse 75 17 7 14 23
colon (5.64%) (5.58%) (6.14%) (4.32%) (4.02%) (7.9%)
(18.5 - Malignant neoplasm of splenic 40 9 3 17 4
flexure (3.01%) (2.79%) (3.25%) (1.85%) (4.89%) (1.37%)
(18.6 - Malignant neoplasm of descending 72 16 8 20 17
colon (5.42%) (4.38%) (5.78%) (4.94%) (5.75%) (5.84%)
(18.7 - Malignant neoplasm of sigmoid 245 61 29 65 5
colon (17.83%) (14.34%) (22.02%) (17.90%) (18.68%) (17.87%)
(18.8 - Malignant neoplasm of overlapping 57 11 8 17 52
sites of colon (4.29%) (3.98%) (3.97%) (4.94%) (4.89%) (3.78%)
C18.9 - Malignant neoplasm of colon. 116 9 12 45 11
unspecified (8.73%) (3.59%) (3.25%) (7.41%) (12.93%) (14.09%)
(19.0 - Malignant neoplasm of rectosigmoid 156 27 21 29 41
junction (11.74%) (19.12%) (9.75%) (12.96%) (8.33%) (10.65%)
€20.0 - Malignant neoplasm of rectum 296 68 31 79 52

(21.67%) (26.29%) (24.55%) (19.14%) (22.70%) (17.87%)
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mechanisms, posing as a significant risk for
indirect morbidity and mortality from other
preventable and treatable diseases, as a result
of essential healthcare services disruption
(20). These mechanisms included restricted
access to public healthcare facilities for cases
that did not represent an emergency due to
the legislation adopted in the hope of limiting
the spread of the viral disease (Fig. 1) (11-14),
shortage of staff in healthcare facilities due to
quarantine periods and SARS-CoV-2-related
deaths of medical personnel (21), shortage of
medicines and personal protective equipment
(22), and shortage of hospital beds available
due to the high number of critical SARS-CoV-
2-infected patients (23). On the other hand,
people were shy to visit healthcare facilities,
due to fear of SARS-CoV-2 infection (24) and
the freedom of circulation and availability of
transportation were also impacted for inter-
mittent periods of time, especially during the
early COVID-19 pandemic period (11-14).

According to our retrospective cohort study,
the number of newly diagnosed patients
decreased significantly, with more than one
third as compared with pre-pandemic Control
2018 and Control 2019 cohorts, in the early
COVID-19 period Pandemic 2020 cohort, and
more than doubled in the late COVID-19
period Pandemic 2021 cohort. According to the
scientific literature, a delay in the diagnosis of
colorectal cancer has reported between 5.4 -
26% during the COVID-19 pandemic (25).
According to a modeling study incurring a
3-month delay in diagnosis of colorectal
cancer, a reduction in the 10-year net survival
of colorectal cancer patients in the United
Kingdom is estimated to range from 10.22% to
16.36% among different patient age groups
(26). This would represent a setback the
progress achieved in increasing survival to the
values from 2010, impacting both patient lives
and clinical management of colorectal cancer
cases.

Nevertheless, the most worrying finding of
our retrospective cohort study was incidental
and infers the poor outcome of the patients
treated in the early COVID-19 period, pandemic
2020 cohort, due to the lack of follow-up/

treatment/re-intervention visits in the 2™
pandemic year. Only 7 (1.93%) out of the 362
unique patients with colorectal cancer from
the period March 15" 2021 — March 15% 2022
were diagnosed prior to this period. According
to the ESMO guidelines for metastatic
colorectal cancer, the follow-up visits after
treatment are suggested at every 3 months
during the first 2 years (27), however the
COVID-19 pandemic revision of the guidelines
mark follow-up visits as “low priority” in the
epidemiological context.

Considering the advanced age of colorectal
cancer diagnosis assessed to be 68.50 [95% CI
(67.90-69.11)] years for our reference popula-
tion, an average that situates itself around the
literature quoted values of 70 years (27), it is
relevant that it coincides with the population
at risk for complications of the SARS-CoV-2
infection (28). Individuals in the 60-69 age
group presented a case fatality rate of 3.5% in
Italy and 3.6% in China coupled with the
extremely common need for hospitalization
(29). During the pandemic, the age of colo-
rectal cancer diagnosis decreased to 67.47
[95% CT (66.39-68.56)] years (Pandemic 2021
cohort), trend opposing the one observed in
Italy for colorectal cancer diagnosis during
this global crisis (30). Fortunately, the age at
colorectal cancer diagnosis increases in the
post-pandemic period to 69.25 [95% CI
(67.99-70.52)] years in the Control 2022
cohort, surpassing the pre-pandemic cohorts.
This trend is mainly based on the variations in
the average age of female patients, while the
age of male patients only briefly fluctuates.
The statistically significant difference in age
between male [67.98 (95% CI (67.19-68.77)]
years) and female {69.24 years [95% CI
(68.31-70.16)]} patients is observed in our
5-year retrospective study, results aligned with
the scientific literature, and explained by the
fact that a large proportion of women are diag-
nosed with colorectal cancer at advanced age —
in Germany, 27.3% of colorectal cancer female
patients are diagnosed at > 80 years old (31).

Despite a global increase in the number of
early onset colorectal cancer patients (32), in
our study the proportion of patients < 50 years
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old gravitates around the 5-year average of
5.41%, peaking in the Pandemic 2020 cohort
(7.41%), but returns to values similar to the
pre-pandemic in the upcoming period.

Particularities of the region are represented
by the post-pandemic enlarged gender gap —
statistically significant increase of the percent-
age of males, from 52.71% in the Control 2019
to 62.20% in the Control 2022 cohort — and
population living in urban areas - statistically
significant increase from 54.18% in the Control
2018 to 70.10% in the Control 2022 cohort.
While the data follows the trends worldwide (1),
the COVID-19 pandemic seems to have
accentuated the disparities in lifestyle and
dietary habits (33), putting urban male
population at a higher risk than ever before for
developing colorectal cancer.

During the COVID-19 pandemic the admis-
sion of colorectal cancer patients was done
predominantly through the Emergency Room
— peaking for the Pandemic 2020 cohort
with 83.95% of patients, descending in the
upcoming periods to 55.17% in the late
COVID-19 period Pandemic 2021 and further
reaching 49.14% in the Control 2022 cohort.
This coincides with the decreasing trend in the
number of hospitalizations of colorectal cancer
patients at their first diagnostic visit, decreas-
ing from 10.00 [95% CI (8.76-11.30)] for the
Pandemic 2018 to 8.37 [95% CI (7.44-9.30)]
days for the Control 2022 cohort. While the
internal and international guidelines suggested
a reduction of in-hospital stay to a minimum
(34-36), colorectal cancer patients presented
themselves to the first diagnosis visit in a more
advanced stage with local complications such
as peritumoral adhesion-related disorder,
occlusion, and perforation requiring a longer
hospitalization time. Moreover, ever since the
COVID-19 period, cohort Pandemic 2020,
there is an increasing trend in the percentage
of patients incidentally diagnosed with colo-
rectal cancer during their hospitalization for
symptoms pertaining to specialties outside the
normal sphere of diagnosis. This is continued in
the Control 2022 cohort, accounting for 15.81%
of the newly diagnosed colorectal cancer
patients. One plausible reason behind this

could be the late presentation of patients to
the hospital, correlating with also with the
increased age of diagnosis observed for the
same cohort.

In what concerns complications experienced
by colorectal cancer patients, there is a
decrease in the frequency of secondary anemia
for newly diagnosed colorectal cancer patients
during the COVID-19 pandemic period.
Anemia at any level should be considered as an
important negative prognosis factor for colo-
rectal cancer in the pre-operative stage (36,37).
Distant metastases of colorectal cancer — a
prognosis for poorer survival (38) — such as
hepatic metastases also decrease in frequency
during the early COVID-19 pandemic period,
but they increase drastically in the following
year in the Pandemic 2021 cohort. Increased
frequencies of adhesion-related disorder, intes-
tinal occlusion, and hypokalemia are observed
in the early COVID-19 period in the Pandemic
2020 cohort. Epidemiological studies report
electrolyte imbalances in COVID-19 patients,
with studies reporting around 40% of the
SARS-CoV-2 hospitalized patients as hypo-
kalemic (39,40). The gradual increase of throm-
bocytopenia was observed since the beginning of
the COVID-19 pandemic. Thrombocytopenia is
uncommon in the initial presentation after the
SARS-CoV-2 infection, but it reflects disease
severity due to the ability of the virus to
activate platelets and it also represents a rare
side effect of the vaccine (41). With a large
percentage of population either undergoing at
least one SARS-CoV-2 infection and/or anti-
viral vaccination (42), the steady increase in
thrombocytopenia as secondary diagnosis could
be rationalized.

The most prevalent comorbidities among
colorectal cancer patients were in the sphere
of cardiovascular diseases, which constitute
both risk and negative prognosis factors for
the development of colorectal cancer (43,44).
In our study, however, there is a decrease
during the COVID-19 period observed in the
percentage of colorectal cancer patients
presenting arterial hypertension and ischemic
cardiomyopathy as comorbidities. Yet another
risk factor of colorectal cancer, diabetes
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mellitus (45), also decreases in frequency in
our study cohorts during the COVID-19 peri-
od. The only risk-factor of colorectal cancer
(46) that increases during the COVID-19 peri-
od in our study group is non-alcoholic steato-
hepatitis. SARS-CoV-2 infection was observed
to produce mild-to-moderate liver dysfunction
in about one-third of the patients, with preva-
lence greater in men than women, and in the
elderly population (47), which could explain
the observed increase in frequency of this
comorbidity.

While it remains the leading diagnosis
among colorectal cancers, the malignant neo-
plasm of the rectum starts decreasing in the
COVID-19 period, reaching its lowest value in
the Pandemic 2020 cohort.

Through this retrospective cohort study, we
would like to underline the particularities
posed by the newly diagnosed colorectal can-
cer patients in the reference population of our
hospital during the COVID-19 pandemic.
Comparing five 1-year cohorts from both the
pre- and post-pandemic period allowed for the
description of shifting scenarios in patient
characteristics in a statistically significant
manner. We hope that the high frequency col-
orectal cancer patient characteristics observed
could be addressed by primary prevention
campaigns in the reference and global risk
groups.

Conclusions

Through this 5-year retrospective cohort
analysis conducted on 1329 patients it was
observed that the average age at colorectal
cancer diagnosis decreased during the early
COVID-19 period, with patients showing a
higher proportion of early onset (< 50 years)
colorectal cancer diagnosis, affecting primari-
ly the male population with a constantly
increasing predisposition for those residing
in urban areas. Moreover, since the pandem-
ic, there has been a steady increase in the
number of colorectal cancer patients diag-
nosed in wards that do not have a specific
focus on the disease, due to patient presenta-
tion with complications and comorbidities on

their initial diagnosis visit. A peak of colo-
rectal cancer diagnosis through emergency
hospital admission was reached in the early
COVID-19 period. The most common colo-
rectal cancer diagnosis of patients in our
reference population is malignant neoplasm
of the rectum (ICD-10 code C20.0), while the
most common complications are peritumoral
adherence-related disorder, occlusion, and perfo-
ration, encountered in patients presenting with
comorbidities such as arterial hypertension,
ischemic cardiomyopathy, diabetes mellitus,
obesity, and non-alcoholic steatohepatitis.

Supplementary Materials

The supporting information containing the
anonymized raw data used in the presented
analysis (sociodemographic features — age,
gender, area of residence — type of hospital
admission, clinical on which the patient was
diagnosed with colorectal cancer, number of
days of hospitalization, specific ICD-10 code,
associated diagnosis, evolution, complications,
and comorbidities) and the results pertaining
to the statistic tests conducted on the data set
can obtained upon request from the authors.
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