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Abstract

Introduction: Colorectal cancer (CRC) staging is essential for effective treatment planning and prognosis. While
platelet indices have shown promise in indicating CRC aggressiveness, a platelet index-based predictor for CRC staging
has not been established in Indonesia. This study aimed to explore the relationship between platelet indices and CRC
stage and to develop a predictive model and application. Methods: This cross-sectional study analyzed 369 CRC patients
from Dr. Wahidin Sudirohusodo Hospital. Key parameters included age, gender, tumor location, and platelet indices:
platelet count (PC), mean platelet volume (MPV), platelet distribution width (PDW), plateletcrit, and the MPV/PC
ratio. Data were processed using SPSS 25, MATLAB, and Streamlit. Results and Discussion: The analysis revealed
significant correlations between elevated platelet indices and advanced CRC stages. Various machine learning models
were developed, with Support Vector Machine (SVM) achieving the highest accuracy at 82.9%, followed closely by
K-Nearest Neighbors (82.7%), Neural Network (81.5%), Naive Bayes (80.5%), and logistic regression (51.5%). The
most effective model was implemented as a portable application through Streamlit, yielding 79.2% internal validation
and 89.2% external validation. Conclusion: This study highlights a significant association between increased platelet
indices and advanced CRC stages. The innovative platelet index-based predictor for CRC staging offers promising
potential for enhancing individualized clinical decision-making. By providing a non-invasive method that complements
existing staging techniques, this approach could significantly improve patient outcomes through earlier and more
accurate CRC staging. The findings underscore the importance of integrating simple, accessible biomarkers into clinical
practice to enhance diagnostic precision.
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Introduction

Colorectal cancer (CRC) remains a significant global
health concern, with high morbidity and mortality rates.
It ranks as the third most common cancer in men (10.0%)
and the second most common in women (9.2%) worldwide
[1]. Geographical variations in CRC incidence are notable,
with the highest rates observed in Australia and New
Zealand, while Central and Eastern Europe report the
highest mortality rates [2].

In Indonesia, CRC is the fourth most prevalent cancer,
accounting for 8.6% of all cancer cases. According to
Globocan 2020 data, there were 396,914 new CRC cases
in Indonesia, with 234,411 deaths reported [3]. A study
at Wahidin Sudirohusodo Hospital in Makassar revealed
that most CRC patients (57.3%) were aged 50 years or

older, with a majority presenting at advanced stage IV
(34.8%) [4]. The overall 5-year survival rate for CRC in
this setting was reported to be 36.5% [5].

The TNM staging system, developed by the American
Joint Cancer Committee (AJCC), is widely used to classify
CRC progression. It demonstrates a clear correlation
between advancing stages and declining 5-year survival
rates: 75.6%, 42.1%, 26.5%, and 11.3% for stages I
through IV, respectively [6]. The high cancer mortality
rate is largely attributed to late detection, often when
metastasis has already occurred, significantly limiting
effective treatment options. It is estimated that at least 15%
of cancer-related deaths within 5 years could be prevented
through early detection [7].

The tumor microenvironment plays a crucial role
in cancer progression. It comprises a complex matrix
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of extracellular components, cytokines, growth factors,
adhesion molecules, and various cellular elements
including fibroblasts, immune cells, adipocytes, pericytes,
epithelial cells, lymphatic and endothelial cells, and
platelets [8]. The relationship between elevated platelet
counts and cancer has been observed since 1872 when
Leopold Riess noted increased platelet numbers in patients
with malignant diseases [8].

Platelets, small anucleate cytoplasmic fragments
derived from megakaryocytes, measure 2-4 pum in size
and have a normal count of 150-400 x 10°/L [9]. Platelet
indices, including platelet count (PC), mean platelet
volume (MPV), platelet distribution width (PDW),
and plateleterit (PCT), serve as biomarkers of platelet
activation and predictors of platelet size, morphology,
and proliferation kinetics [10, 11].

The complex bidirectional communication between
cancer cells and platelets has been a research subject for
over a century. Studies have shown that nearly 40% of
patients with solid tumors in the gastrointestinal tract,
lungs, breast, ovaries, and prostate exhibit platelet counts
exceeding 400,000 mm3 [12].

Given the significant impact of CRC on global health
and the potential role of platelets in cancer progression,
further investigation into the relationship between platelet
indices and CRC staging is warranted. This research
explores the association between platelet indices and
CRC stages, potentially offering new insights into early
detection and prognosis of colorectal cancer.

Materials and Methods

Study Design and Population

This was a cross-sectional study conducted at Dr.
Wabhidin Sudirohusodo General Hospital in Makassar,
Indonesia. The study population included patients
diagnosed with colorectal cancer (CRC) who visited
the hospital in 2023. Patients with incomplete medical
records or those who had received prior treatment were
excluded. The institutional ethics committee approved
the study protocol.

Sample Size and Sampling Technique

The sample size was calculated using the formula for
cross-sectional studies, with a confidence level of 95%
and a margin of error of 5%. Based on this calculation,
a minimum sample size of 369 patients was determined.
Consecutive sampling was used to recruit eligible patients
until the required sample size was reached.

Data Collection

Demographic and clinical data were collected from
medical records, including age, gender, tumor location,
and cancer stage according to the American Joint
Committee on Cancer (AJCC) TNM staging system, 8th
edition. Blood samples were obtained from all patients
prior to any treatment. Platelet indices were measured
using an automated hematology analyzer (Sysmex XN-
1000, Sysmex Corporation, Kobe, Japan). The following
platelet indices were recorded: Platelet count (PC), Mean
platelet volume (MPV), Platelet distribution width (PDW),
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Plateletcrit (PCT), and MPV to PC ratio (MPV/PC).

Statistical Analysis

Data were analyzed using SPSS version 25 (IBM
Corp., Armonk, NY, USA). Descriptive statistics were
used to summarize patient characteristics. Continuous
variables were expressed as mean + standard deviation or
median (interquartile range), depending on the normality
of distribution. Categorical variables were presented as
frequencies and percentages.

The relationship between platelet indices and the CRC
stage was analyzed using one-way ANOVA or Kruskal-
Wallis test for continuous variables, depending on data
distribution. When appropriate, post-hoc analysis was
performed using Tukey’s HSD or Dunn’s test. Pearson’s
chi-square test or Fisher’s exact test was used for
categorical variables.

Receiver operating characteristic (ROC) curve analysis
was performed to evaluate the diagnostic performance of
platelet indices in predicting advanced CRC stages. The
area under the curve (AUC), sensitivity, specificity, and
optimal cut-off values were calculated.

Machine Learning Model Development

To develop a predictive model for CRC staging based
on platelet indices, various machine-learning algorithms
were implemented using MATLAB R2021b (MathWorks,
Natick, MA, USA). The following algorithms were
evaluated: Logistic Regression, K-Nearest Neighbors
(KNN), Naive Bayes, Support Vector Machine (SVM),
and Neural Network. The dataset was split into training
(70%) and testing (30%) sets. Model performance was
assessed using accuracy, sensitivity, specificity, and area
under the ROC curve. Five-fold cross-validation was used
to validate the models.

The best-performing model was selected based on
overall accuracy and deployed as a portable application
using Streamlit (Streamlit Inc., San Francisco, CA, USA).
Internal validation was performed using a hold-out subset
of the original data, while external validation utilized an
independent dataset from another hospital. All statistical
tests were two-sided, and a p-value <0.05 was considered
statistically significant.

Results

Characteristics of Respondents

In this study, 369 colorectal cancer patients visited the
outpatient polyclinic and inpatient installation of Digestive
Surgery at Dr. Wahidin Sudirohusodo Central General
Hospital, Makassar, South Sulawesi. The characteristics
of the study subjects can be seen in Table 1.

The mean age of the patients was 54.7 + 14.1 years.
The majority of the study subjects were male (57.%), had
cancer location in the rectum (54.2%), diagnosed at stage 3
(45%), had tumor size T3 (51.7%), had KGB enlargement
(67.5%), and had no metastasis (76.6%). Since diagnosis
until now, there have been 16 cases (4.4%) of loss to
follow-up. A total of 58.5% of patients were still alive
from the initial diagnosis until the study was conducted,
with a mean survival time of 27.3 + 1.4 months.



Table 1. Study Participant Characteristics

Variable Number (n)  Percentage (%)
Gender

Male 213 57.7

Female 156 423
Location

Colon Ascendens 60 16.3

Colon transversum 16 43

Colon descendens 23 6.2

Colon sigmoid 70 19.0

Rektum 200 54.2
Stadium

1 23 6.3

2 95 25.7

3 166 45.0

4 85 23.0
Tumor (T)

T2 146 39.6

T3 191 51.7

T4 32 8.7
Lymph Nodes (N)

NO 120 32.5

N1 249 67.5
Metastasis (M)

MO 283 76.7

Ml 86 233
Status

Live 216 58.5

Death 137 37.1

Loss to follow up 16 4.4
Management

Definitive Operation 263 71.3

Diversion Operation 98 26.5

No Operation 8 2.2
Adjuvant Chemotherapy

Yes 184 70

No 79 30
Neoadjuvant Chemotherapy

Yes 24 4.1

No 74 75.9
Recurrency

Yes 16 6.5

No 168 93.5

A total of 263 out of 369 patients (71.3%) with
colorectal cancer underwent definitive surgery, 8 patients
(2.2%) had preoperative progressivity, and 98 patients
(26.5%) underwent only diversionary surgery (stoma or
bypass). Of the 263 patients who underwent definitive
surgery, 79 patients (30%) did not continue adjuvant
chemotherapy, while the remaining 184 patients (70%)
continued adjuvant chemotherapy with Folfiri (12.5%);
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Folfox (26.6%); and Capeox (60.9%) regimens. A total
of 16 out of 184 patients (6.5%) who underwent adjuvant
chemotherapy experienced recurrence.

Of the 98 patients who underwent diversion surgery
(stoma or bypass), the majority 70 patients (71.4%) did
not undergo chemotherapy, 4 patients (4.1%) were lost
to follow-up, and only 24 patients (24.5%) underwent
chemotherapy with Capeox (19 patients), Folfox (4
patients), and Folfiri (1 patient) regimens. Response to
neoadjuvant chemotherapy was shown to be good with 17
patients (70.8%) having a partial response and being able
to proceed to definitive surgery while 7 patients (29.2%)
had a progressive response or stable disease.

Platelet Indices on Colorectal Cancer Staging

This study highlights the potential of platelet indices
as valuable biomarkers in understanding colorectal
cancer progression. This study employed non-parametric
statistical analysis due to the non-normal distribution of
the data, specifically utilizing the Kruskal-Wallis test to
assess these relationships (Table 2). The investigation
revealed a striking trend: as the stage of colorectal cancer
advanced, the platelet count (PC) increased significantly.
Similarly, MPV demonstrated a positive correlation with
cancer progression. PDW also increased with advancing
stages, indicating variability in platelet size. The analysis
showed that PCT rose alongside the cancer stage. In
contrast to the other indices, the MPV/PC ratio exhibited
a decrease as the disease progressed.

Machine Learning-Based Predictor Scoring System for
Colorectal Cancer Staging

In developing a prediction model based on platelet
indices for colorectal cancer staging, a bivariate test was
conducted to examine the relationships between gender,
tumor location, and age with colorectal cancer stage.
The statistical results indicated no significant correlation
between these three variables and cancer stage, allowing
the continuation of the prediction model using platelet
indices.

In this context, since the statistical power of Platelet
Count (PC) and Mean Platelet Volume (MPV) was
found to be higher individually than that of the MPV/
PC ratio, the authors chose to include only PC and MPV
as separate variables, excluding the ratio. The results
from the Kruskal-Wallis test indicated that the platelet
indices contributing most significantly to predicting
colorectal cancer stage were ranked as follows: PC,
Platelet Distribution Width (PDW), Plateletcrit (PCT),
and lastly MPV.

In this study, data that did not follow a normal
distribution resulted in a low prediction model accuracy
of 51.1% when using simple regression. To enhance
predictive performance, a machine learning-based model
was designed using MATLAB. The results indicated
that the model utilizing the Support Vector Machine
(SVM) algorithm achieved the best performance, with
an accuracy of 82.9%. This was closely followed by the
K-Nearest Neighbors (KNN) algorithm at 82.7%, and
the Neural Network model at 81.5%. The Naive Bayes
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Figure 1. ROC Curve of the Colorectal Cancer Staging Prediction Model Based on SVM

classifier reached an accuracy of 80.5%, while the logistic Stage 1: AUC 100%; True Positive Rate (TPR) 93%;
regression model performed the worst, with an accuracy ~ Positive Predictive Value (PPV) 84%
of only 51.5%. Stage 2: AUC 96.5%; TPR 64.2%; PPV 70.9%
Stage 3: AUC 93%; TPR 84.9%; PPV 81.5%
The SVM-based prediction model demonstrated strong Stage 4: AUC 98.6%; TPR 97.6%; PPV 97.6%
metrics in its ROC curve analysis, detailed as follows These findings suggest that machine learning
(Figure 1): algorithms, particularly SVM, can significantly enhance

Table 2. The Relationship between Platelet Index and the Stage of Colorectal Cancer Patients at Dr. Wahidin
Sudirohusodo Central General Hospital

Variable n PC PDW MPV PCT Ratio MPV/PC
Median (IQR) Median (IQR)  Median (IQR) Median (IQR) Median (IQR)

Stadium
1 23 289 (102) 8.2(1.8) 8.1(1.5) 0(0) 0.034 (0.002)
2 95 310 (39) 8.2(0.2) 8.2(0.2) 0(0) 0.027 (0.003)
3 166 440 (84) 8.8(0.4) 8.7(0.4) 0.2 (0.1) 0.019 (0.002)
4 85 665 (149) 10.6 (1.1) 10.5(1.4) 0.4 (0.1) 0.016 (0.001)
p 369 <0.05 <0.05 <0.05 <0.05 <0.05
Tumor
T2 32 225 (25,5) 7.8 (0.6) 7.2(0.4) 0(0) 0.032 (0.001)
T3 191 347 (39,5) 8.5(0.4) 8.5(0.4) 0.1 (0.1) 0.024 (0.004)
T4 146 582,5 (65.3) 9.9 (0.9) 9.9 (1) 0.3 (0.1) 0.0.17 (0.001)
p 369 <0.05 <0.05 <0.05 <0.05 <0.05
Lymph Node
No 120 290 (40,5) 8.1(0.4) 8.1 (0.6) 0(0) 0.028 (0.004)
Yes 249 521 (132) 9.2 (0.5) 9.2(0.7) 0.2 (0.1) 0.018 (0.002)
p 369 <0.05 <0.05 <0.05 <0.05 <0.05
Metastasis
No 283 359 (52) 8.5(0.4) 8.5(0.4) 0.1 (0) 0.024 (0.005)
Yes 86 662 (51,5) 10.6 (0.4) 10.5 (0.3) 0.4 (0) 0.016 (0.001)
p 369 <0.05 <0.05 <0.05 <0.05 <0.05

PC, Platelet Concentrate; PDW, Platelet Distribution Width; MPV, Mean Platelet Volume; PCT, packed cell volume; MPV/PC, Mean Platelet
Volume/ Platelet Concentrate; IQR, Inter-Quartile Range.
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Figure 2. Application of the SVM-Based Predictive Model for Colorectal Cancer Staging from Platelet Indices

Table 3. Differences in Platelet Indices in Colorectal Cancer Patients Before and After Definitive Surgery

Platelet Indexes N Median (IQR) before Median (IQR) After p
Definitive Operation
PC 263 363 (56) 301 (50) <0.05
PDW 263 8.5(0.4) 8.1(0.5) <0.05
MPV 263 8.5(0.4) 8.1(0.4) <0.05
PCT 263 0.1(0.1) 0(0) <0.05
Adjuvant Chemotherapy
PC 184 288.5(55.2) 214.5(35.5) <0.05
PDW 184 8.1(0.6) 7.2 (0.5) <0.05
MPV 184 8.1(0.4) 7.8 (0.7) <0.05
PCT 184 0(0) 0(0) <0.05
Recurrency
PC 184 278.5 (62.8) 551.5(89) <0.05
PDW 184 8.2 (0.7) 10.5(0.3) <0.05
MPV 184 8.15 (0.45) 10.2 (0.4) <0.05
PCT 184 0(0.05) 0 (0) <0.05

the accuracy of colorectal cancer staging predictions
compared to traditional regression methods.

The predictive model was further developed using the
Python programming language to establish both internal
and external validation, employing a train-test split of
70:30. The internal validation yielded an accuracy of
79.2%, while the external validation reached 89.2%
(Table 3).

This model has been deployed as a portable application
on Streamlit, accessible at the following link: https://
trombositbaru-uekiugszspno4udwxqqpio.streamlit.
app/ (see Figure 2). This deployment allows users to
interact with the predictive model easily, enhancing its
accessibility for real-world applications.

Furthermore, the researchers were interested in
evaluating the differences in platelet indices during the
progression of colorectal cancer, specifically before and
after definitive surgery, after adjuvant chemotherapy, and
in cases of recurrence. The results from the Wilcoxon test
indicated that all platelet indices significantly decreased

after definitive surgery compared to measurements taken
before the operation (p<0.05), decreased after adjuvant
chemotherapy compared to pre-chemotherapy levels
(p<0.05), and significantly increased in cases of recurrence
(p<0.05).

Discussion

The platelet index comprises parameters that reflect
both the quantity and size of platelets, including platelet
count (PC), mean platelet volume (MPV), platelet
distribution width (PDW), and plateletcrit (PCT). Notably,
the MPV/PC ratio has proven valuable in cancer diagnosis
and prognosis [13, 14]. However, in Makassar City,
research exploring the relationship between the platelet
index and the clinicopathology of colorectal cancer
remains absent, highlighting a critical gap that this study
aims to address.
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Relationship Between PC and Colorectal Cancer Stage

Platelet count (PC) refers to the number of platelets
in the blood and can be assessed using routine automatic
hematology machines [15]. Importantly, the interaction
between platelets and cancer is reciprocal; while platelets
stimulate cancer development, carcinogenesis also alters
platelet characteristics and functions. Studies have shown
that malignant tumors can increase both the number
and activity of platelets, thereby promoting cancer
progression [16]. Furthermore, platelets play a crucial role
in supporting tumor growth and metastasis by releasing
various growth factors that facilitate angiogenesis and
metastatic spread [17].

This study demonstrates a significant relationship
between platelet count (PC) and the stage of colorectal
cancer, showing that platelet counts rise with disease
progression, tumor status, lymph node involvement, and
metastasis. This aligns with the findings of Ramjeesingh et
al. [ 18], which indicated that thrombocytosis significantly
increased at stage 4. Furthermore, Lin et al. [19] found
that elevated platelet counts correlated significantly
with lymph node status (p=0.016), distant metastasis
(p=0.014), and cancer stage (p=0.014).

In this study, thrombocytosis (cut-off 400 x 10"9/L)
was predominantly found in stages 3 and 4, aligning
with Guo et al. [20]’s research reported thrombocytosis
in 75% of advanced-stage patients (stage III and IV). No
patients with stage I cancer exhibited increased platelet
counts at diagnosis [20]. Thrombocytosis differentiates T4
status, lymph node involvement (N1), and the presence of
metastasis (M1). The group with metastasis (M 1) showed
very high platelet levels (reaching 662). Excessive platelet
counts significantly increase the risk of metastasis at every
cancer stage and serve as a poor prognostic indicator,
particularly in stomach, lung, and kidney cancers [21].

Relationship Between MPV and Colorectal Cancer Stage

Mean Platelet Volume (MPV) is defined as the ratio of
plateletcrit (PCT) to platelet count (PC) and reflects the
average volume of circulating platelets [22]. Importantly,
in pathological conditions like inflammation, increased
megakaryopoiesis and thrombopoiesis elevate both PC
and MPV, along with other platelet indices [23].

This study shows a significant relationship between
MPYV and the stage of colorectal cancer patients, where
MPV values increase with stage progression. However,
the median MPV at each stage did not exceed the
normal laboratory limits (6.5-11). This aligns with the
retrospective study by Li et al. [24], which demonstrated
a positive correlation between MPV values and TNM
stage in colorectal cancer [25].

The carcinogenesis process is linked to a hyper-
inflammatory state with the secretion of pro-coagulant
and pro-inflammatory factors. Cytokines, especially
IL-6, trigger thrombopoietin formation, leading to
increased ploidy of megakaryocyte nuclei and enhanced
cytoplasmic volume. Consequently, both platelet count
and MPV increase [26].

Larger platelets are more involved in tissue infiltration.
They aggregate more rapidly with collagen and have
increased granule secretion, more glycoprotein Ib and
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[Ib/IIa receptors, and higher levels of thromboxane A2.
B-Thromboglobulin and platelet factor 4, specific proteins
released from platelet a-granules, all play roles in tumor
growth progression [27].

Relationship Between PDW and Colorectal Cancer Stage

Platelet Distribution Width (PDW) measures the
volume dispersion of platelets and is defined as the
coefficient of variation of platelet volume, reflecting
changes in platelet size and heterogeneity [28, 29].
Interestingly, changes in PDW across various cancer
types are inconsistent; for example, PDW increases in
gastric and lung cancers but decreases in thyroid and
breast cancers [30].

In this study, we found a significant relationship
between PDW and the stage of colorectal cancer, with
PDW values rising as the stage progresses. However, it is
noteworthy that the median PDW at each stage remained
within normal laboratory limits [10-18]. The mechanism
behind increased PDW in malignancies likely involves
interactions between the tumor microenvironment and
activated platelets. Tumor cells secrete cytokines such as
interleukin-6 (IL-6), granulocyte colony-stimulating factor
(G-CSF), and macrophage colony-stimulating factor
(M-CSF), which stimulate megakaryopoiesis. Activated
platelets contribute to a hypercoagulable state, allowing
them to envelop tumor cells and evade the host immune
response, resulting in elevated PDW counts. Conversely,
the specific mechanisms explaining reduced PDW in
certain cancers remain unclear [31].

Relationship Between PCT and Colorectal Cancer Stage

Plateletcrit (PCT) represents the volume occupied by
platelets in the blood as a percentage [32, 33]. This study
reveals a significant relationship between PCT and the
stage of colorectal cancer, with PCT values rising as the
stage progresses. Notably, the median PCT at each stage
remained within normal laboratory limits (0.15-0.5).
Supporting this, Zhu and Cao [34] reported a significant
increase in PCT with advancing colorectal cancer stages
(p<0.001), further emphasizing its potential role as a
biomarker in cancer progression.

Plateletcrit (PCT) is the volume occupied by
platelets in the blood as a percentage [32, 33]. PCT
values vary between patients and healthy subjects across
different cancer types. This study indicates a significant
relationship between PCT and the stage of colorectal
cancer patients, where PCT values increase with stage
progression. However, the median PCT at each stage did
not exceed the normal laboratory limits (0.15-0.5). Zhu
et al. [34] reported that PCT significantly increased with
the advancement of colorectal cancer stages (p<<0.001).

Relationship Between MPV/PC Ratio and Colorectal
Cancer Stage

The MPV/PC ratio is calculated as MPV measured in
10—15 L divided by the absolute platelet count measured
in x10°/L. Some researchers argue that the MPV to PC
ratio should be interpreted as a ratio rather than used in
isolation.

This study shows a significant relationship between



the MPV/PC ratio and the stage of colorectal cancer
patients, where the MPV/PC ratio decreases with
increasing stage. Wu et al. [2019] found that the MPV/
PC value significantly differentiates colorectal cancer
stages (p=0.021). Zhang et al. [35] also demonstrated a
statistically significant relationship between the MPV/
PC ratio and T and N stages (p=0.0007 and p=0.0079).

Prediction Model for Colorectal Cancer Staging Based
on Platelet Index

The prediction models for colorectal cancer staging
are still limited, as most models have been developed to
predict survival rather than staging. Only three studies
have focused on developing prediction models specifically
for colorectal cancer stages.

Gupta et al. [36] created a model to predict T-stage
colorectal cancer using medical records from 4,021
patients in Taiwan. This model considered variables
such as body mass index, family history, age, gender,
history of hypertension, diabetes, smoking habits,
alcohol consumption, CEA levels, albumin, creatinine,
and leukocytes. The machine-learning method they
used achieved an accuracy of 90% with a random forest
approach [36]. In particular, they developed a model to
predict only the T stage of colorectal cancer, utilizing
variables such as age, CEA, CA19-9, tumor location,
and characteristics from CT scans, achieving an accuracy
of 87%.

Lu et al. [37] developed a deep learning system for
predicting colorectal cancer stages and RAS mutations.
This study used abdominal CT scans with contrast,
combined with CEA levels, age, and gender. The neural
network model achieved a validation score of 98%
for staging and 95% for RAS mutations. However, a
limitation of this model is its reliance on tumor biomarkers
that may not be available in all healthcare facilities [37].

Routine automatic hematology testing is one of the
most frequently performed tests in clinical laboratories.
Its relatively low cost, high reproducibility, and flexibility
make it suitable for further development as a prediction
model for colorectal cancer staging. To date, there has
been no prediction model for colorectal cancer staging
based on platelet index data. The machine learning model
designed in this study provides good predictive value
compared to regression prediction models, as the data in
this study was not normally distributed. The SVM model
built from PC, PDW, MPV, and PCT achieved an internal
validation score of 79.2% and an external validation score
of 89.2%.

In conclusion, this study highlights the platelet index
as an exciting predictor for staging colorectal cancer,
offering a groundbreaking opportunity for clinical
practice. The developed predictive model not only
enhances diagnostic accuracy but also fosters a deeper
connection to patient care.

To fully realize this potential, it’s crucial to discuss
how clinicians can integrate this tool into their workflows,
addressing barriers such as training and technology access.
Beyond colorectal cancer, these findings could reshape
public health policies and inform screening guidelines,
promoting earlier detection and intervention.
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Ultimately, this non-invasive approach represents a
significant advancement in cancer management, appealing
to both clinicians and patients. By embracing this
innovation, we can pave the way for a more personalized
and effective strategy in tackling colorectal cancer and
improving public health outcomes overall.
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