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Abstract

Colorectal carcinoma is the third most common maliggaamong all carcinoma patient3arcinoembryonic antigen (CEA) is used as a tumor
marker for colorectal carcinoma patients as it is inagpe, easily measured through serum tests, andeceepbated multiple times with minimal
impact, however its use in the risk of colorectalrambarcinoma is uncleawe aimed to investigate the relationship between CE&lteand the
severity risk of grading in colorectal adenocarcingratients. There is a significant relationship bemgrading and CEA, namely, the higher the
CEA, the worse the grading becomes. No significaiférénce was found between the CEA values in diffegeaties, but the average value
increases as the grading of colorectal carcinomaemsr# CEA value of 8.45 serves as the cut-off poinivorse differentiation, with a sensitivity

of 61.8% and a specificity of 65.2%.
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1. Main text
1.1.Introduction

Colorectal carcinoma is the third most common maligg@mong all carcinoma patients and the fourth leading cause
of death among all carcinoma-related deaths worldwide. In 2BB}830 patients were diagnosed with colorectal
carcinoma, and 50,130 of them died from the disease (Kuipats 2015). In Indonesia, colorectal carcinoma is also
the third most common type. In 2008, Indonesia ranked fourtngrASEAN countries, with an incidence rate of
colorectal carcinoma at 17.2 per 100,000 adults, with aafitgntate of 8.4% of all carcinoma cases; this nuniber
predicted to continue rising annually (Sayuti et al., 2019rIM&8% of colorectal cancers are adenocarcinomas.

Colorectal carcinoma originates from precancerousrssiBarly detection at the initial stage of the lesian ¢
reduce the morbidity and mortality of this malignancy. Addiélly, non-invasive markers are needed to assistin th
early diagnosis of colorectal carcinoma (Swiderska et28ll4). Currently, biochemical tests are very helpful in
managing carcinoma patients, including colorectal carcin@eaeeral carcinomas are associated with abnormalities
in enzyme, protein, and certain hormone production thatbeameasured in plasma or serum, known as tumor
markers. Tumor markers are also a relatively commasdyg screening test in the community and are easyftwmer
Their primary clinical use is as a laboratory testupport diagnoses (Effendi R et al., 2015). Tumor cells peoduc
unique substance or compound that indicates the present¢ensbia Tumor markers are also useful for identifying
the type of tumor. Colorectal carcinoma has a tumor magtkrd Carcinoembryonic Antigen (CEA) (Yunasti et al.
2018).

Levels of CEA can be associated with tissue inflammatsponses. Carcinoma begins with long-term or chronic
inflammation. CEA is a heavy glycoprotein molecule witttbobxyl groups containing a hydrophobic area where
glycosyl phosphatidylinositol groups from cell membrartesch. CEA is obtained from biopsy results of tissared
from serum (Duffy et al., 2001).

Several studies have been conducted to support CEA as arhariar for colorectal carcinoma. These include
research on the relationship between CEA levels amdttges of colorectal carcinoma at Sanglah hospigdl 186,
and the relationship between CEA and the degree of diffatientand location of colorectal tumors at Haji Adam
Malik Hospital in Medan. The findings have been diverses ttreating some controversy about CEA as a tumor
marker for colorectal carcinoma. There are still goastabout the applicability of CEA as a tumor marker fo
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determining the management of colorectal carcinoma. Studéss show that higher CEA levels correlate with highe
or more severe stages, and that CEA levels increasell-differentiated compared to poorly differentiated fecta
carcinomas, which makes surveillance using CEA |exgtistless reliable (Buchari et al., 2018; Hall et al., 2019)
However, other studies found opposite results, or that GEAdependent of histopathological features (Buchari et
al., 2018). According to the guidelines for managing cotaiezarcinoma, the Ministry of Health states that CEA
levels are significant for ongoing monitoring after scagintervention, with a sensitivity of 44% and specifioty
90% for detecting recurrence. Regular CEA level tests are chexdtde surgical intervention for surveillance and
prognosis determination. There is no evidence stating tBAtgbould be used as a screening test, as its setysitivi
and specificity are low, limiting its use in determinimggnosis at early stages (Liang et al., 2014). CEA is ased
tumor marker for colorectal carcinoma patients as iegpensive, easily measured through serum tests, ariskcan
repeated multiple times with minimal impact (Liang let2014).

This study aimed to investigate the relationship betw@EA levels and the severity risk of grading inocettal
adenocarcinoma patients. It is expected to serve alineedata to support existing research or to address sktime o
ongoing controversies.

1.2.Materials and Methods

This study is an analytical-observational research avitross-sectional design that aims to examine CEslav
patients diagnosed with colorectal adenocarcinoma. ltcaaducted by analyzing data from the Medical Records
Installation of RSUP Prof. dr. I.G.N.G Ngoerah in Denp&Bali, Patients with colorectal adenocarcinoma at RSUP
Prof. dr. I.G.N.G Ngoerah Denpasar who meet the inclusimhexclusion criteria were included. The inclusion
criteria wre patients with colorectal carcinoma whoenteeated at RSUP Prof. dr. I.G.N.G Ngoerah in the yG#8-
2021 and are recorded in the medical records. The excludiemacare patients with other carcinomas and thotie wi
incomplete medical records. Sample collection is doimguguota sampling. Samples are selected by including all
samples that meet the inclusion criteria until the reguhumber of samples is fulfilled. The evaluated parameters
included age, colorectal adenocarcinoma grade, and CEA. @Gradircolorectal carcinoma is the result of
supplementary histopathological examination, which contaiftsmation about the degree of differentiation of
colorectal carcinoma. It consists of an evaluationasf much the tumor or neoplasm has developed (differentiated),
the number of mitoses within the tumor, and the degfrdéference between cancer cells and normal cells. GsLI{W
differentiated) involves atypical glands, disorganization efitthelium, pleomorphic nuclei, hyperchromatic, coarse
chromatin, and eosinophilic cytoplasm. G2 (Moderately diffeaged) involves proliferative glands, disorganization
with isolated epithelium, pleomorphic nuclei, hyperchramatrregular nuclear membrane, and eosinophilic
cytoplasm. G3 (Poorly differentiated) involves dysplastpithelial cells, enlarged pleomorphic nuclei, cears
chromatin, eosinophilic cytoplasm, and partially glandutarcsures still appearing. CEA is a glycoprotein found on
the surface of cells that enters the bloodstreanisansked as a serological marker to monitor the statoslafectal
carcinoma. The CEA value before the first therapy is éxagnand recorded in the medical records. It is assessed
based on the results of blood laboratory tests (Normal: <5 ng/mL, increased: >5 ng/mL). Before conducting data
analysis, a verification of data accuracy and complsegeieperformed. Data is tabulated, coded, and enter@d int
analysis. The data analysis method used is an obegrattinalytical method using computer data processing
software. The hypothesis test used is the Spearman domekst. The description of the data obtained includes t
patient's age, gender, CEA levels, and carcinoma stages presented in the form of frequency tables and graphs.

1.3.Results

The average age of the sample obtained is 53.49 yeark 38 The number of female samples in this study is
greater, with 31 females and 26 males. The treatment meslddit the sample (patients with colorectal carcinoma
include surgery, chemotherapy, and undergoing both suagerghemotherapy. The highest total number of
patients underwent both surgery and chemotherapy, with 3desinthe grading of colorectal carcinoma in the
sample showed that the data was divided into three graeiitgghe largest number of samples, 31, falling under
G2. Of the 57 samples for which CEA levels were knownatlegage CEA level was 34.10 (SD 8.61). Table 1
shows the data characteristics of the sample andrcaseariables.
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Table 1. Samples’ Characteristics

Characteristics (n=57)
Age (Years) (average + SD) 53.49+1.30
Sex (n, %)
Male 26 (45.6%)
Female 31 (54.4%)
Treatment modalities (n,%)
Operation 22 (38.6%)
Chemotherapy 2 (3.5%)
Operation + chemotherapy 33 (57.9%)
Grade (n, %)
G1 23 (40.4%)
G2 31 (54.4%)
G3 3 (5.3%)
CEA (ng/mL) (average = SD) 34.10+8.61

Table 2, using Spearman's correlation test, shows aisagrtipositive correlation (p=0.048) between grading and

CEA levels, indicating that higher CEA levels are asged with worse grading. The P-value for this relationghip
0.048.

Table 2 CEA and Colorectal carcinoma grade

Grade Variable CEA
r-value 0.203
p-value 0.048*

n 57

*significant (p<0.05)

Table 3 indicates that no statistically significantetiénce (p = 0.988) was found between the CEA levels in grades

G1, G2, and G3. However, the average value of CEA tendsriease with the severity of the colorectal cancia
grading.

Table 3. CEA Average value difference between gradepgrou
CEA (ng/mL) (rerata +

Grade F p
SD)
Gl 32.62 £82.16 0.12 0.988
G2 34.87 £53.27
G3 37.38 +£38.63

A CEA value greater than 8.5 carries a threefold greatewfibkeing classified as grading G2-G3 compared to
those with a CEA value less than 8.5, as shown in table

Table 4. Risk Analysis of CEA value on colorectal casma grade

. Grade

Variables OR IK 95% p
G2-G3 GO0-G1

CEA>8.5 21 (72.4%) 8 (27.6%) 3.02 1.06-9.11 0.044*

CEA<8.5 13 (46.4%) 15 (53.6%)

The ROC (Receiver Operating Characteristic) graphgirdé. 1 below indicates that a CEA value of 8.45 serves
as the cut-off point for predicting worse degrees &edintiation. This comes with a sensitivity of 61.8% and a
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specificity of 65.2%. The Confidence Interval (Cl) range is fi@#di7 to 0.77, suggesting that this cut-off point is
clinically meaningful. A CEA (Carcinoembryonic Antigendlue greater than 8.5 carries a risk of progressing to
grading G2-G3 that is three times higher than for individualls a CEA value of less than 8.5. This indicates a
significant correlation between elevated CEA levelsl @amore advanced or aggressive grade of colorectal
adenocarcinoma. Therefore, this finding could be impoftandlinicians in terms of risk stratification and planning
appropriate treatment for patients.

ROC Curve

08|

Sensitivity

04

0 D. 02 04 06 08 IVD
1 - Specificity

Figure 1. Receiver operating characteristics (ROC) curve of CEA and Colocrectal carcinoma grade
1.4.Discussion

The sample characteristics in this study include age, geneiment modality, histopathologic grading based on
anatomical pathology results, and CEA levels. In thta daalysis, the average age of the sample was foural to b
around 53 years (SD 1.30). According to previous researate, tman 30% of cases were found in patients aged 40
or younger, while in developed countries, patients youngar3hanake up only 2-8% (Sayuti et al., 2019). In 2017
at Sanglah General Hospital, 44 cases were found witkiotlmegest patient being 23 and the oldest 80 years old
(Batara et al., 2018). Other research also mentionéthihanost frequent age group was 50-59 years, making up 18
people (32.7%), followed by the age group of 60-69 with 13 people (236b 70-79 years old with 10 people
(18.2%). The sample in this study has more females (31 indivjcratypared to males (26 individuals). This aligns
with some literature stating that colorectal carcinasithe second most common carcinoma among womeer Oth
studies state that it occurs more frequently in men (23.6%wbaren (16.3%) per 100,000.

Treatment of colorectal cancer varies and is assessaiblering the tumor size, stage at diagnosis, tumatidog
risk of relapse, and the patient's physical health (Nakagamla 2016). Generally, the treatment options are syrger
chemotherapy, or both. The largest proportion of thepgs 33 individuals, underwent both surgery and
chemotherapy. Histopathologic grades are determined byhalpgist and describe the degree of differentiation of
tumor cells. Normal cells are well-differentiated, wherezancer cells are less well-differentiated; the less
differentiated a cell is, the faster it grows and theenikely it is to metastasize. Histopathologicallgncer can be
divided into well-differentiated (G1), moderately differentib{6€2), poorly differentiated (G3), and undifferentiated
(G4). In the sample, grading of colorectal carcinomafaasd to be divided into 3 grades, with the largest number
of samples, 31, being in the G2 category.

Previous research has shown that normal CEA levelsatiily tissue are <3 ng/ml, but in malignant conditions,
they can reach levels up to 60 times higher than the ndmilAmong the 57 samples with known CEA levels th
average CEA level was 34.10 (SD 8.61).

there is a significant positive correlation betweerAG&vels and the grading of colorectal carcinoma (Real
0.048). This suggests that higher CEA levels in the blood pamesto worse histopathological grading of the cancer.
This grading is usually measured on a scale from @Btor G4, where G1 represents the best-differentiatedrym
and G3 or G4 represents the worst-differentiated ones.
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Although there is no significant difference in CEA lisvbetween G1, G2, and G3 based on your Table 5.3, the
average CEA levels appear to increase as the grading woiidg@s indicates that while it may not be sufficiemt t
distinguish between grades with certainty, CEA levels care ses an additional indicator of how far the cancer has
progressed.

Moreover, the ROC graph shows that a CEA level of 8.45 eaotsidered as a cut-off point for predicting worse
differentiation, with a sensitivity of 61.8% and a spettifiof 65.2%. This suggests that patients with CEA levels
above 8.5 are three times more likely to have worse gradi2g>& compared to those with CEA levels below 8.5.

Overall, this data reaffirms that CEA is a useful taoker not only for early detection but also for monitortimg
progression of colorectal carcinoma, particularlyhie tontext of the degree of differentiation. Adenocarcenom
accounts for 98% of colorectal carcinoma. CarcinoeoriicyAntigen (CEA) is a serum marker for the presence of
colon and rectal carcinoma. CEA is a glycoprotein ban cell surfaces that enters the bloodstream anddsasse
serological marker to monitor the status of colorectatenand to detect early recurrence and metastasis liweh
CEA is too insensitive and nonspecific to be used édborectal cancer screening. However, elevated serum CEA
levels are associated with several parameters. High @alues are related to tumor grades 1 and 2, advanced stage
of the disease, and the presence of metastasis to Indeyaas. Although serum CEA concentration is an indepgnde
prognostic factor, its value can only be consideredfiignit in ongoing monitoring after surgery (Nazha et al., 2015)

In the research results, there is a significant positiveelation between grading and CEA, meaning that higher
CEA levels will result in worse grading, with a P-vald®®48. This is in line with previous research; some studi
have shown that rectal cancer with well-differentiatedopisthology produces higher CEA compared to poorly
differentiated ones. However, in theory, it is statedithablon cancer, the absence of a basal lamina caodrthere
is an increase in the amount of tissue. Additionally, tucetis lose their polarity, and CEA is distributed arotiresl
cell surface. This is known to cause components opldama membrane to be continuously "exfoliated" from the
surface as derivatives of blood vessel plasma membrdimging CEA to freely access blood vessels or lymph
through intercellular tissue. According to tumor size, CEAintrease and accumulate in the blood.

In the test comparing average differences in CEA valuesthétlyrading of colorectal carcinoma, no significant
difference was found between the CEA values in G1, G2, &n#i@vever, the average value increased as the grading
of colorectal carcinoma worsened. The research findiag®e considered in screening and in determining the grading
and subsequent management of patients with colorect&aara at RSUP Prof Dr. | G.N.G. Ngoerah.

The limitation of this study is that it only focuses orethgradings and does not consider the duration of thessdise
in each sample studied. Therefore, further reseambeaded to understand the relationship between CEA \ahaes
more varied sample characteristics and histopatholadyhigher grading.

1.5.Conclusion

There is a significant relationship between gradind) @&A, namely, the higher the CEA, the worse the grading
becomes. No significant difference was found betweerCtA& values in different grades, but the average value
increases as the grading of colorectal carcinomaemns.
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