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Introduction. The novel coronavirus disease in 2019 had spread rapidly
worldwide and had a strong impact to health care society. After the first
case of COVID19 in Taiwan, decrease activities of healthcare systems put
colorectal cancer patients in greater risk. We conduct a retrospective study
of a tertiary hospital and investigate the impacts of COVID19 for CRC.
Methods & Materials. All patients age greater than 18 years old diag-
nosed with colorectal cancers from our hospital since 2016 to 2021 were
included. Final pathology of non-adenocarcinoma diseases was excluded.
We divided the patients into two groups (group A: 2016-2019; group B:
2020-2021) according to the date of initial diagnosed.

Results. There were no statistical significance in between age, sex, tumor
locations, and treatment methods. Group B presented with higher percent-
age of local advanced disease in clinical stage. 31 patients (14.8%) with
T1 stage and 56 patients (26.8%) were presented with T2 stage. Clinical
presentation of obstruction was found in 191 (34.9%) patients and 92
(43.8%) patients in each group respectively (p-value = 0.023). Initial visit
of hospital with colon perforation were found in 18 (3.3%) patients and 15
(7.1%) patients in each group (p-value = 0.020).

Discussion. Despite a retrospective study and many limitations, we illus-
trate delay diagnosis; postpone treatment, and more patients present with
more severe symptoms. Incidentally, we also found CEA elevate in colon
cancers but not rectal cancers.

Conclusion. COVID19 pandemic had great impact on the screening and
diagnosis of CRC. In consequence of more advance disease occasionally
combine with more severe clinical symptoms.
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OVID-19 spread quickly across the globe and

caused major disruptions to health-care services.'?
In Taiwan, although the first COVID-19 case was di-
agnosed on January 28, 2020, the virus did not spread
widely enough to cause an outbreak until May 2021,
at which point the government locked down the coun-
try to control the spread of the disease. Citizens and

health-care providers turned their attention to COVID-
19 and neglected to consider other diseases. Because
health-care providers were operating at reduced ca-
pacities and the general population was reluctant to
seek medical help during the pandemic, individuals
with colorectal cancer (CRC) were at an increased risk
of not receiving essential medical support.’
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CRC is the fourth most deadly cancer worldwide,
causing nearly 900,000 deaths annually.* CRC is the
second most prevalent cancer in Taiwan. In 2018, 4300
patients received a diagnosis of CRC, and the preva-
lence rate was 18.25 per 100,000 individuals.'" Among
men, CRC is the most prevalent cancer and is the third
leading cause of cancer-related death. Among women,
CRC is the third most prevalent cancer and is the fourth
leading cause of cancer-related death. Since 2000, the
Health Promotion Administration has provided free fe-
cal occult blood tests for citizens aged 50-75 years. The
tests can be undergone for free once every 2 years.
Over the past 2 decades, CRC-related death rates have
decreased by 23%. Early detection and early treatment
have likely contributed to this decrease.

During the COVID-19 pandemic, screening for
CRC was challenging, and after the pandemic, a higher
number of patients presented with locally advanced
tumors and more severe disease status at the emer-
gency department. Most patients do not seek medical
help until they experience severe symptoms, such as
obstruction, bleeding, or perforation. This retrospec-
tive study at a tertiary hospital explored how the CO-
VID-19 pandemic affected patients’ initial presenta-
tion, severity of the disease, distribution in locations,
treatment types that patient received and the correla-
tion of tumor markers with CRC.

Methods & Materials
Inclusion and exclusion criteria

Patients aged > 18 years who received a diagnosis
of CRC at our hospital between 2016 and 2021 were
identified. A total of 800 patients were initially identi-
fied. Patients whose final pathology was a neuroendo-
crine tumor, liposarcoma, signet-ring cell carcinoma,
lymphoma, a gastrointestinal stromal tumor, or Ewing
sarcoma or who did not complete cancer imaging tests
before treatment were excluded. Patients who did not
complete cancer imaging tests but who underwent
polypectomy for malignant colonic polyps were in-
cluded. Finally, 758 patients were included for analy-
sis and divided into two groups on the basis of whe-

ther the date they received their initial diagnosis was
before or during the COVID-19 pandemic. Group A
received their initial diagnosis in 2016-2019, and group
B received their initial diagnosis in 2020-2021.

Data definition

Tumor locations were classified as ascending,
transverse, descending, sigmoid colon, and rectum
based on imaging or colonoscopy. Tumor sizes were
confirmed by the final pathological result or from im-
aging conducted on patients who did not receive sur-
gical management. Clinical presentations of obstruc-
tion or perforation and tumor markers carcinoem-
bryonic antigen (CEA) and carbohydrate antigen 19-9
(CA19-9) at initial presentation were used to assist in
making a diagnosis. Obstruction was defined by clini-
cal presentation, imaging, or inability to pass a scope
through the luminal narrowing. Perforation was de-
fined by clinical presentation, imaging and final pa-
thological report. Emergent enterostomy procedures
for bowel obstruction and protective enterostomy af-
ter radical surgery were also investigated in this study.
The treatment methods included local resection (poly-
pectomy or transanal excision), radical treatment with
or without neoadjuvant therapy (right hemicolectomy,
transverse colectomy, left hemicolectomy, anterior re-
section, low anterior resection, abdominal-perineal
resection, or Hartmann’s procedure), chemotherapy,
radiotherapy, chemoradiotherapy, palliative entero-
stomy, or palliative care and were selected on the ba-
sis of the disease status. Several patients completed
CRC staging but sought second opinions for further
treatment and were lost to follow-up. Such patients
were included in this study as the loss group. Preoper-
ative imaging was conducted by expert radiologists
from our hospital and clinical staging was performed.
Pathological staging was confirmed by a pathologist
from our hospital.

Data collection and statistical analyses
Patient characteristics, including epidemiological

information, laboratory findings, imaging findings,
and pathological findings, were collected from patient
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medical records. In a subgroup analysis, patients were
divided into three groups according to their CEA le-
vels: <5, 5-199, and > 200. Similarly, the patients
were divided according to their CA19-9 levels: < 37,
37-199, and > 200.

All statistical analyses were performed in SPSS
24.0 (Armonk, NY: IBM Corp.) by a specialist who
was not involved in the data collection. Categorical
variables are presented as frequencies and percent-
ages; continuous variables are defined using means
and standard deviations. The independent sample ¢
test was used for continuous variables and the chi-
square test or Fisher’s exact test was used for categori-
cal variables. A two-tailed p value < 0.05 was consid-
ered statistically significant.

Result

A total of 758 patients (548 patients in group A
and 210 patients in group B) were included in this
study. The mean age was 68.1 = 13.0 in group A and
67.1 £ 13.6 years in group B. No significant differ-
ence was observed in the ages of the groups (p =
0.297) in Table 1. The sex distribution was not signifi-
cantly different between the two groups (p = 0.599).

The clinical presentation of bowel obstruction was
more prevalent in group B (92 patients, 43.8%) than
in group A (191 patients, 34.9%; p=0.023). However,
no difference in emergent enterostomy for bowel ob-
struction was observed between group A (48 patients,
9.5%) and group B (15 patients, 7.1%; p = 0.101).
Bowel perforation at initial visit was more prevalent
in group B (15 patients, 7.1%) than in group A (18 pa-
tients, 3.3%; p = 0.018) shown in Table 1. These find-
ings indicate that the patients who presented during
the COVID-19 pandemic presented with more severe
symptoms than those who presented before the CO-
VID-19 pandemic.

More patients in group A had a CEA level of <5
(62.2%) compared with those in group B (55.8%; p =
0.022), and more patients in group B had a CEA level
of 5-199 (40.7%) compared with those in group A
(31.0%; p = 0.022) in Table 2. However, no signifi-
cant differences in CA19-9 levels were observed be-

tween the two groups. We divided patients according
to whether their tumor was in the colon or rectum. For
the patients whose tumor was in the colon, the CEA
levels were higher in group B than in group A (p =
0.024); however, no significant difference was ob-
served among the patients whose tumor was in the
rectum. For the patients whose tumor was in the co-
lon, the CA19-9 levels were not different between the
groups; however, for the patients whose tumor was in
the rectum, no patient in group B had a CA19-9 level
> 200 shown in Table 2.

Discussion

Various studies have identified that diagnoses of
CRC were often delayed until after the COVID-19
pandemic. In addition, the incidence of emergent di-
agnoses among patients who presented with severe
symptoms, such as perforation, obstruction, and ble-
eding, was higher during the pandemic than before the
pandemic. Surgical plans and chemotherapy regimens
were changed.>® Health-care providers and staff were
exhausted due to the COVID-19 pandemic. Resources
were reallocated to prioritize treatment of patients
with COVID-19. Screening programs were postponed
or canceled. Early diagnosis of CRC became chal-
lenging, and patients began presenting at emergency
departments with severe symptoms at a greater rate. In
addition, the waiting times for admission and hospi-
talization increased. All of these factors contributed to
delays in diagnosing and interrupted treatment of CRC.
In the present study, we demonstrated that a higher
percentage of patients had T2-stage tumors at initial
diagnosis during the COVID-19 pandemic compared
with before the pandemic. In addition, a higher per-
centage of patients presented at our hospital with acute
symptoms (obstruction or perforation) requiring em-
ergency treatment during the pandemic than before
the pandemic. Screening programs should be contin-
ued regardless of whether a pandemic occurs. Screen-
ing programs should be taken seriously.

CEA is an oncofetal protein that is elevated in the
serum of patients with a variety of cancers, including
CRC. CEA is a recommended prognostic marker of
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Table 1. Patient characteristics

Table 1. Continued

2016-2019  2020-2021 2016-2019  2020-2021
(n=548)  (1=210) ,yalue (n=548)  (1=210) pvalue
n (%) n (%) n (%) n (%)
Age (years), mean = SD 68.2+13.0 67.1%£13.6 0.297 Pathological stage T 0.057
Sex 0.599 0+IS 90 (20.6%) 21 (12.4%)
Male 335(61.1%) 124 (59.0%) 1 26 (6.0%) 16 (9.4%)
Female 213 (38.9%) 86 (41.0%) 2 47 (10.8%) 26 (15.3%)
Location 0.749 3 205 (47.0%) 77 (45.3%)
Ascending colon 109 (19.9%) 49 (23.3%) 4 68 (15.6%) 30 (17.6%)
Transverse colon 58 (10.6%) 24 (11.4%) Pathological stage N 0.127
Descending colon 44 (8.0%) 13 (6.2%) 0 248 (56.9%) 88 (51.8%)
Sigmoid colon 194 (35.4%) 69 (32.9%) 1 76 (17.4%) 42 (24.7%)
Rectum 143 (26.1%) 55 (26.2%) 2 112 (25.7%) 40 (23.5%)
Pathology 0.168 Pathological stage M 0.615
Adenocarcinoma 523 (95.4%) 205 (97.6%) 0 359 (82.3%) 137 (80.6%)
Mucinous adenocarcinoma 25 (4.6%) 5(2.4%) 1 77 (17.7%) 33 (19.4%)
Obstruction 0.023' Pathological stage 0.141
No 357 (65.1%) 118 (56.2%) 0 89 (20.4%) 21 (12.4%)
Yes 191 (34.9%) 92 (43.8%) 1 64 (14.7%)  34(20.0%)
Perforation 0.020? 2 83 (19.0%) 31 (18.2%)
No 530 (96.7%) 195 (92.9%) 3 123 (28.2%) 51 (30.0%)
Yes 18 (3.3%)  15(7.1%) 4 77 (17.7%) 33 (19.4%)
Ostomy 0.106 .
No 418 (82.6%) 167 (88.4%) | Fisher’s Exact test. ,
Complete obstruction 48 (9.5%) 15 (7.9%) Perfore}tlon colon cancer was observed more in the COVID
Protective enterostomy 40 (7.9%) 7 (3.7%) Eandemlc. ) .
Treatment 0.727 Colon cancers cause symptoms of obstructions were more in
Local excision 74 (13.5%) 23 (11.0%) the COVID pandemic.
Radical resection 362 (66.1%) 143 (68.1%) 3 More clinical T stage 1 was seen in pre COVID pandemic and
Ostomy only 14 (2.6%) 6 (2.9%) clinical T stage 2 in COVID pandemic.
C/T and or R./T only 26 (4.7%) 2 (4.3%) Table 2. Correlation of tumor markers and tumor size before
Best supportive care 30 (5.5%) 8 (3.8%) .
Loss treatment 42(7.7%) 21 (10.0%) and after COVID pandemic
Tumor size (mm) 4491245 442+263 0.723 2016-2019 2020-2021
Clinical stage T 0.002°  Colonand rectum (0 =548) (0=210)  , value
1 131 (25.4%) 31 (14.8%) n (%) n (%)
2 88 (17.1%) 56 (26.8%)
3 221 (42.9%) 88 (42.1%) CEA (ng/mL) 0.022
4 75 (14.6%) 34 (16.3%) <5 331 (62.2%) 111 (55.8%)
Clinical stage N 0.502 5-199 165 (31.0%) 81 (40.7%)
0 256 (49.7%) 106 (50.7%) 2200 36 (6.8%) 7(3.5%)
1 128 (24.9%) 44 (21.1%) CA199 0.738
2 131 254%) 59 (28.2%) <37 385 (76.5%) 136 (73.9%)
Clinical stage M 0.529 37-199 67 (13.3%) 26 (14.1%)
0 398 (77.3%) 166 (79.4%) 2200 51 (10.1%) 22 (12.0%)
1 117(22.7%) 43 (20.6%) CEA: carcinoembryonic antigen; CA199: carbohydrate antigen
Clinical stage 0.850 19-9.
1 170 (33.0%) 70 (33.5%)
2 72 (14.0%) 27 (12.9%) CRC that is used for tumor diagnosis and monitoring
3 156 (30.3%) 69 (33.0%) responses to therapy.” CA19-9 is another established
4 117 (22.7%) 43 (20.6%)

serum marker for a variety of cancers. CA19-9 is mainly
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used to identify biliary tract and pancreatic disease but
also plays a role in CRC. Proctologists generally dif-
ferentiate between colon and rectal cancer because
they have differing clinical presentations and thera-
peutic strategies. There was one retrospective study
showed CEA and CA19-9 combined in correlation
with diagnostics and prognosis. Overall and recur-
rence-free survival were significantly shorter in pa-
tients with a CEA or CA19-9 level > 200 compared to
patients with an increased, but less than 200 or normal
level. According to this study, we subgroup patient’s
CEA level to > 200, 5-199 and < 5 and subgroup CA-
199 level to > 200, 5-37 and < 37. In our study, there
was more colorectal cancer patient with initial diag-
nosed CEA level > 5 after year 2020 (p = 0.022). This
may indicate more severe disease after year 2020. In
other words, CEA might be an effective biomarker for
evaluate the severity of CRC. However, this trend
cannot found in CA-199 group.'?

Further studies with larger sample sizes are war-
ranted to validate this hypothesis. A study proposed a
novel method for detecting CRC that involves screen-
ing of serum oxysterol biomarkers.® Serum metabo-
lomics were also identified as potential early biomar-
kers of CRC.’ Despite these new methods having been
proposed, CEA and CA19-9 continue to be the most
commonly used biomarkers for detection of CRC and
monitoring of responses after treatment.

A nationwide analysis observed that the number
of screenings for CRC decreased by more than 15%
during the COVID-19 pandemic.'® This finding indi-
cated that patients would present with a more advanced
disease stage during this time; however, few studies
have verified this hypothesis. Our study revealed that
the symptoms at initial diagnosis were more severe
for patients presenting after the start of the COVID-19
pandemic. In addition, the decrease in screening num-
bers was more pronounced in cities than in the coun-
tryside, which reflected the correlation between the
severity of the COVID-19 outbreak in a specific re-
gion and the willingness of patients in that region to
undergo screening. Our study revealed that patients in
eastern Taiwan, where only a few cases of COVID-19
were confirmed, were more likely to undergo screen-
ing. These findings demonstrate that citizens were

afraid to seek medical services because they feared
potential exposure to COVID19. This phenomenon
were also found in other countries and a large sys-
temic review.!>!* This fear led to later diagnoses and
more advanced disease stages of CRC occurring after
the COVID-19 pandemic. Another study from Neth-
erlands also showed that there is no effect on the treat-
ment of colorectal cancer during COVID-19 pande-
mic; however, more severe symptoms at presentation
was shown.'® All these studies from worldwide showed
similar result as our study.

This study has several limitations. First, this is a
retrospective study. The retrospective design was em-
ployed because conducting an investigation during the
COVID-19 pandemic would have been challenging. In
addition, data was collected from a single tertiary hos-
pital. Therefore, the findings may not be generalizable
to the rest of the country. Bias relating to the reluctance
of patients in this region to seek medical help may be
present. Second, our analysis did not include patients
who underwent preoperative neoadjuvant chemoradio-
therapy because this may have caused regression of
pathological staging, leading to possible underestima-
tion of results. Third, we collected data on only patient
characteristics, initial clinical status, treatment, and
short-term outcomes. Research with a long-term fol-
low-up is required to gain further insights into the ef-
fects of the COVID-19 pandemic on CRC.

Conclusion

The COVID-19 pandemic resulted in increased
incidence of patients presenting at hospitals with more
advanced T stages that occasionally occurred in com-
bination with more severe clinical symptoms, such as
bowel obstruction or perforation. Establishment of
better management strategies is warranted to prevent
similar problems from occurring during subsequent
worldwide outbreaks of a disease.

References

1. LiQ, etal. Early transmission dynamics in Wuhan, China, of



Vol. 35, No. 3

The Correlation of COVID19 Pandemic and in Diagnosis of Colorectal Cancers in Taiwan 185

novel coronavirus infected pneumonia. N Engl J Med 2020;
382(13):1199-207.

. Zhu N, et al. Anovel coronavirus from patients with pneumo-
nia in China, 2019. N Engl J Med 2020;382(8):727-33.

. Journal of Gastrointestinal Cancer. https://doi.org/10.1007/
$12029-021-00752-5.

. Lancet 2019;394(10207):1467-80. doi: 10.1016/S0140-6736
(19)32319-0

. Suéarez J, Mata E, Guerra A, Jiménez G, Montes M, Arias F, et
al. Impact of the COVID-19 pandemic during Spain’s state of
emergency on the diagnosis of colorectal cancer. J Surg
Oncol 2021;123(1):32-6.

. Aguiar S, Riechelmann RP, de Mello CAL, da Silva JCF,
Diogenes IDC, Andrade MS, et al. Impact of COVID-19 on
colorectal cancer presentation. BrJ Surg 2021;108(2):e81-2.

. Campos-da-Paz M, Dérea JG, Galdino AS, Lacava ZGM, de
Fatima Menezes Almeida Santos M. Carcinoembryonic anti-
gen (CEA) and hepatic metastasis in colorectal cancer: up-
date on biomarker for clinical and biotechnological appro-
aches. Recent Pat Biotechnol 2018;12(4):269-79. doi: 10.
2174/1872208312666180731104244. PMID: 30062978.

. Ahiko Y, Shida D, Kudose Y, Nakamura Y, Moritani K,
Yamauchi S, Sugihara K, Kanemitsu Y; Japanese Study Group
for Postoperative Follow-up of Colorectal Cancer. Recurrence
hazard of rectal cancer compared with colon cancer by ad-
juvant chemotherapy status: a nationwide study in Japan. J
Gastroenterol 2021;56(4):371-81. doi: 10.1007/s00535-021-
01771-6. Epub 2021 Feb 21. PMID: 33611650.

. WuJ, Wu M, Wu Q. Identification of potential metabolite
markers for colon cancer and rectal cancer using serum me-
tabolomics. J Clin Lab Anal 2020;34(8):e23333. doi: 10.
1002/jcla.23333. Epub 2020 Apr 13. PMID: 32281150;

10.

11.

12.

13.

14.

15.

PMCID: PMC7439421.

Shen CT, Hsieh HM, Chang YL, Tsai HY, Chen FM. Differ-
ent impacts of cancer types on cancer screening during CO-
VID-19 pandemic in Taiwan. J Formos Med Assoc 2022;
121(10):1993-2000. doi: 10.1016/j.jfma.2022.02.006. Epub
2022 Feb 15. PMID: 35227585; PMCID: PMC8843332.
https://www.hpa.gov.tw/Pages/List.aspx?nodeid=119
Lakemeyer L, Sander S, Wittau M, Henne-Bruns D, Kornmann
M, Lemke J. Diagnostic and prognostic value of CEA and
CA19-9 in colorectal cancer. Diseases 2021;9(1):21. doi: 10.
3390/diseases9010021. PMID: 33802962; PMCID: PMC
8006010.

Suarez J, Mata E, Guerra A, Jiménez G, Montes M, Arias F,
Ciga MA, Urstia E, Ederra M, Arin B, Laiglesia M, Sanz A,
Vera R. Impact of the COVID-19 pandemic during Spain’s
state of emergency on the diagnosis of colorectal cancer. J
Surg Oncol 2021;123(1):32-6. doi: 10.1002/js0.26263. Epub
2020 Oct 19. PMID: 33078425.

Mazidimoradi A, Hadavandsiri F, Momenimovahed Z,
Salehiniya H. Impact of the COVID-19 pandemic on colo-
rectal cancer diagnosis and treatment: a systematic review. J
Gastrointest Cancer 2023;54(1):171-87. doi: 10.1007/ s12029-
021-00752-5. Epub 2021 Nov 29. PMID: 34843058; PMCID:
PMC8628028.

Meijer J, Elferink MAG, van Hoeve JC, Buijsen J, van Erning
F, Nagtegaal ID, Tanis PJ, Vink GR, Wumkes ML, de Hingh
IHIJT, Siesling S; On-behalf-of-the-COVID-and-Cancer-NL
Consortium. Impact of the COVID-19 pandemic on colorec-
tal cancer care in the Netherlands: a population-based study.
Clin Colorectal Cancer 2022;21(3):¢171-8. doi: 10.1016/j.
clcc.2022.02.005. Epub 2022 Mar 3. PMID: 35346605;
PMCID: PMC8890796.



186 BTITE J Soc Colon Rectal Surgeon (Taiwan) 2024,35:180-186

[

FiAE R R AT TR RSB KRB
& 0 BRI ST

BT TR FHE? wmLhg® FFE°

Y PR S PTIER RE - JEE R
Y PR S PO R R

A 2019 AR E B AR R BRI EAE - WRFT G AL TR E - 58
R E BIHTE iz R Ptk - BRECRTUS BRI 6 B G B T KA - B
gt —x% =R BB ETRIREMEIE - FREH iR R IG R E

FIEEMR A 2016 2 2021 FHARTEAREZ AT SRR 18 BRIIRIEER
RS o DRI R AR EL - FRMMRIBO)I 2 DR EE o R (A fH -
2016-2019 4 ; B #H : 2020-2021 £F) »

woRk R MR IR AIANAE TR A R ° B iR PRI B R i R
RALLB R - 31 FEE (14.8%) Fy T1 H > 56 %%% (26-8%) Ry T2 3 - Fillor 5l
A 191 B (34.9%) A1192 f (43.8%) EFHHIPHIERIKTIA (p = 0.023) - FHEH X2
WRGREEE FLEEE 73 B R 18 B (3.3%) #1115 BIl (7.1%) (p = 0.020) -

afam e ETT TR S A ERT 2 RIRE - (B T AR T s AR
B2 B B B EE AYAER » IEEER—4) - JMERNREEET CEA Jh& - (HERE
PR ETE -

fiam TR AR E RIS B ER AR A2 B A A T IR AR - MR TE R - B
o HH B 5 e B HORR PSSR -

BRSEE AU EE - KB EGRELE - IBIHZE - BEL



