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Abstract: (1) Background: The detection of methylated SEPT9 (mSEPT9) in plasma is a promising
approach to non-invasive colorectal cancer (CRC) screening. Traditional approaches have limitations
in sensitivity and cost-effectiveness, particularly in resource-limited settings. (2) Methods: We
developed a semi-nested realtime PCR assay utilizing extendable blocking probes (ExBP) to enhance
the detection of low-level mSEPT9 based on DNA melting. This assay allows for the discrimination of
mSEPT9 in the presence of high concentrations of non-methylated SEPT9 (up to 100,000 times
higher).

(3) Results: The assay demonstrated a sensitivity of 73.91% and specificity of 80%, showcasing
its ability to detect very low levels of methylated DNA effectively. The innovative use of ExBP
without costly modified probes simplifies the assay setup and reduces the overall costs, enhancing
its applicability in diverse clinical settings. (4) Conclusions: This novel assay significantly improves
the detection of mSEPT9, offering a potential advance in CRC screening and monitoring. Its cost-
efficiency and high sensitivity make it particularly suitable for the early detection and management
of CRC, especially in settings with limited resources. Future studies are encouraged to validate this
assay in larger populations to establish its clinical benefits and practical utility.

Keywords: colorectal cancer; SEPT9 methylation; DNA melting; semi-nested PCR; extendable
blocking probe; cell-free DNA; early cancer detection; cancer monitoring

1. Introduction

Colorectal cancer (CRC) continues to be a major global health challenge, accounting
for over 9.3% of all cancer-related deaths worldwide [1]. As the third most frequently
diagnosed cancer and the second leading cause of cancer-related deaths, CRC resulted in
approximately 1.9 million new cases and 0.9 million deaths globally in 2020 [2]. Despite
advancements in detection and treatment, it is estimated that by 2030, the incidence of
CRC will rise by 60%, leading to 2.2 million new cases and 1.1 million deaths annually [2].
Early detection remains crucial for improving survival rates, which can be as high as 90% at
stage I but plummet to as low as 15% by stage IV [3].

Currently, approximately 25% of CRC cases are diagnosed at metastatic stages, un-
derscoring the urgent need for effective early detection tools [4]. Although colonoscopy is
the gold standard for CRC screening due to its high sensitivity and specificity [5], its
invasiveness, high cost, and complexity limit its suitability as a universal screening tool.
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This has led to significant interest in developing non-invasive diagnostic tests that can
enhance early detection and reduce unnecessary invasive procedures [6].

The first FDA-approved, blood-based test for CRC screening detects methylated
DNA sequences of the SEPT9 gene, highlighting its potential as a crucial biomarker for
early CRC detection [7]. This test, known as the Epi proColon® 2.0, has demonstrated its
ability to detect CRC with a sensitivity of 80.6% and specificity of 96.9% [8]. However, its
sensitivity for early-stage CRC (stages I and II) remains at 41.1% and 772%, respectively [9].
These figures suggest that while mSEPT9 is a promising marker, its high sensitivity is
more pronounced in stages III and IV rather than in the early stages. This indicates
significant opportunities to enhance its detection accuracy, particularly for early-stage CRC,
where intervention is most beneficial. Therefore, mSEPT9 holds promise as a less invasive
and more cost-effective diagnostic method. Enhancing its efficacy for early diagnosis
could significantly improve outcomes and reduce the reliance on invasive procedures
such as colonoscopy.

Enhancing sensitivity and specificity in CRC screening and early detection is crucial.
This advancement not only relies on selecting or combining various methylation markers
but also on developing advanced methodologies for analyzing methylated DNA. The Epi
proColon® 2.0 kit utilizes the HeavyMethyl method, which incorporates non-extendable
blocking probes to enhance the selective amplification of methylated DNA while minimiz-
ing the amplification of unmethylated DNA. These non-extendable blocking probes aim to
restrict the amplification of wild-type alleles (unmethylated DNA) by blocking potential
priming sites on the wild-type template, which reduces mispriming. However, these probes
often show limitations due to their binding inefficiency to the adenine and thymine-rich
sequences typical of post-bisulfite converted unmethylated DNA, leading to suboptimal
blocking and occasional non-specific amplifications.

In response, our recent development of extendable blocking probe (ExBP) technology
has shown remarkable improvements over traditional non-extendable probes in preventing
mispriming [10]. ExBP technology employs a novel approach that not only hybridizes to
the wildtype sequence (e.g., post-bisulfite converted unmethylated DNA) to form a duplex
but also initiates primer extension to form a more stable hybrid. This increased stability
significantly enhances the assay’s selectivity by effectively blocking potential mispriming
sites and reducing false amplification signals. Our research group has successfully demon-
strated that this innovative method can prevent primer binding to wildtype alleles and
detect mutant alleles, even in scenarios where wildtype alleles are present at concentra-
tions 1000—-10,000 times higher. This marked improvement in sensitivity and specificity
underscores the potential of ExBP technology to transform CRC screening by detecting
low-abundance methylated DNA with unprecedented accuracy.

By integrating the proven effectiveness of extendable blocking probes (ExBP) into
the semi-nested realtime PCR assay, we aim to refine the analysis of SEPT9 methylation
(mSEPT9) in CRC. Unlike non-extendable blocking probes that require nucleotide modifi-
cations, ExBP functions as part of a standard primer without modification. This approach
not only simplifies the assay design but also reduces costs, making it particularly suitable
for settings with limited resources. Furthermore, the semi-nested PCR format enhances
the sensitivity of the assay, enabling the detection of extremely low concentrations of
tumor-derived cell-free DNA in the plasma. This combination of cost-efficiency and high
sensitivity holds substantial promise for improving early CRC detection and management.

2.Materials and Methods
2.1. Study Participants

Participants were recruited from the 103 Military Hospital and the Vietnam National
Cancer Hospital over a period spanning January 2021 to December 2023. The study was
designed to collect blood plasma samples from a total of 96 individuals, aiming at a
comprehensive evaluation of the novel semi-nested realtime PCR assay for the detection of
circulating mSEPT9. This group included 46 CRC patients, stratified by disease stage to
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enhance understanding of the assay’s performance across the disease spectrum, with 36
patients at stages I to III and 10 at stage IV. The remaining 50 participants served as
healthy controls, ensuring a balanced evaluation of the assay’s specificity and sensitivity.

Table 1 presents the demographic and clinical characteristics of the blood plasma
sample providers, segregating data between cancer patients across various stages and
healthy individuals. This structured approach allowed for an effective assessment of the
assay’s efficacy in detecting mSEPTY9 at different stages of CRC and facilitated a comparative
analysis with findings from healthy controls.

Table 1. Demographic and clinical characteristics of plasma sample donors (n = 96).

Di . Colorectal Healthy
iagnosis
(n= Controls
Cancer
(n=50)
Sex
Male 25 21
Female 21 29
Age (years)
<55 15 32
55—70 26 18
=70 5 o
Cancer stage
I 5 -
II 7 -
III 24 -
v 10 -

All participants were thoroughly informed about the research objectives and the nature
of the study, and they voluntarily agreed to participate. This ensured a robust framework
for the analysis of the results, supporting the validity and reliability of the study findings.

2.2.Sample Collection and Processing

Blood collection: Approximately 10 mL of venous blood was drawn from a different
set of participants using K2 EDTA tubes to prevent clotting. The blood samples were
processed within six hours to separate plasma, which was then stored at —80 °C.

DNA extraction and quality assessment: DNA was extracted from the plasma using
the QIAamp Circulating Nucleic Acid Kit (Qiagen, Hilden, Germany). The quantity
and quality of the extracted DNA from both sources were assessed using a Nanodrop
spectrophotometer to ensure suitability for further analysis.

Bisulfite conversion: The extracted DNA underwent bisulfite treatment using the EZ
DNA Methylation-Gold™ Kit (Zymo Research, Irvine, CA, USA). This treatment converts
unmethylated cytosine to uracil (read as thymine during amplification) while leaving
methylated cytosines unchanged. This step is crucial for the subsequent methylation-
specific analyses.

2.3. Preparation of Standard DNA Samples

For the development and validation of our novel semi-nested realtime PCR assay, we
prepared synthetic DNA calibrators to simulate bisulfite-converted sequences of the SEPT9
gene. These calibrators were synthesized in two distinct forms: methylated and unmethy-
lated versions of the SEPT9 gene. The methylated DNA calibrators were synthesized in
such a way that the cytosine residues at CpG sites were retained as cytosine, reflecting their
methylated status. Conversely, the unmethylated DNA calibrators were also synthesized
with cytosine at CpG sites but subsequently underwent bisulfite conversion, a process that
converts all unmethylated cytosines to uracil. During PCR amplification, uracil is read as
thymine, thus mimicking the chemical alterations that occur in bisulfite-treated DNA.
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To accurately evaluate the assay’s sensitivity across a range of methylation levels, we
prepared standard samples by mixing a constant concentration of unmethylated SEPT9
DNA (10° copies/uL) with varying concentrations of methylated SEPT9 DNA. These
mixtures were specifically designed to achieve methylated/unmethylated ratios of 10:1, 1:1,
and extending to as low as 1:100,000. By establishing this gradient of methylation within
the samples, we enabled precise quantification of the assay’s responsiveness to different
levels of DNA methylation.

2.4.Semi-Nested Realtime PCR

The semi-nested realtime PCR assay designed for mSEPT9 detection employs a two-
round amplification process to ensure high specificity and sensitivity.

First-round amplification: In this round, the reaction mixture includes 1x HTOne MaX
gPCR Green master mix (HT Biotec, Ho Chi Minh, Vietnam) and primers as detailed in

Table 2. At the 5" end, these primers include artificially engineered sequences (underlined)

to enhance the amplification of AT-rich sequences. Simultaneously, their 3" ends are specifi-
cally designed to anneal to non-CpG-containing sequences of the SEPT9 gene, facilitating
the co-amplification of both methylated and unmethylated DNA sequences. Amplification
is initiated in an Applied Biosystems 9800 FAST Thermal Cycler (Thermo Fisher

Scientific, Waltham, MA, USA) with a denaturation step at 95 °C for 15 min, followed by
nine cycles of denaturation at 94 °C for 15 s, annealing at 50 °C for 60 s, and extension
at 72 °C for 30 s. This is followed by 13 additional cycles with annealing and extension at

68 °C for 60 s. The amplified products are then diluted 20 times, and 5 pL of this solution
is used for the second amplification round.

Table 2. Primer sequences for semi-nested realtime PCR.

Primers Sequence Amplification Round Final Concentration
SEPT9_Fo CGACGTAAAACGACGGCCAGT- o1 UM
CAACCCAACACCCACCT . 1M
First round
SEPTo R CACACAGGAAACAGCTATGACCATG- M
90— GATTCGTTGTTTATTAGTTATTATGT 0-1H
SEPT9/Fi TGGATTTTGTGGTTAATGT- M
AAATAATCCCATCCAACTA Second round 0.1
SEPT9_Ri CACACAGGAAACAGCTATGACCATG 0.2 uYM
Forward primer AATCCGAAATAATCCCATCCAACTA Quantification of total 0.1 M
SEPT9 levels

Note: Underlined sequences in the primers SEPT9_Fo and SEPT9_Ro are artificially engineered sequences
designed to enhance the amplification of AT-rich sequences. The primers SEPT9/Fi include the ExBP sequence
underlined to selectively enrich for methylated DNA.

Second round amplification: The reaction mixture for the second round includes 1x
HTOne MaX qPCR Green master mix and primers as detailed in Table 2. The primers are
SEPT9/Fi with the ExBP sequence underlined to selectively enrich for methylated DNA
and SEPT9_Ri. The reverse primer SEPT9_Ri used in the second round is identical to
the sequence at the 5 end of the primer SEPT9_Ro used in the first round, thus
maintaining the semi-nested nature of the PCR. This round is performed using the Rotor-
Gene Q instrument (Qiagen, Hilden, Germany) with an initial denaturation at 95 °C for 15
min, followed by one cycle at 94 °C for 15 s, 56 °C for 30 s, and 72 °C for 30 s, then 45
cycles at 94 °C for 15 s and 74 °C for 30 s. After the standard amplification cycles, a DNA
melting curve analysis is performed to determine the melting temperature peaks of the
PCR products at 78.0—78.7 degrees Celsius. Each sample is tested in triplicate, and a
sample is deemed positive for mSEPT9 if at least one of the three replicates shows a
positive result, evidenced by the characteristic melting temperature peaks in the DNA
melting curve analysis.

Quantification of total SEPT9 levels: To ensure accurate interpretation of the methyla-
tion analysis, concurrent quantification of total SEPT9 gene levels is executed alongside
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the methylation-specific testing. Total SEPT9 gene levels are quantified in a parallel PCR
reaction using the same reverse primer SEPT9_Ri and a specific forward primer (Table
2), following the thermocycling conditions of the second round.

2.5. Statistical Analysis

Statistical analyses in this study were performed using MedCalc software version
20.019 (MedCalc Software Ltd., Ostend, Belgium). For the evaluation of plasma samples
from colorectal cancer (CRC) patients and healthy individuals, sensitivity, specificity, posi-
tive predictive value (PPV), and negative predictive value (NPV) were calculated based on
the results of the semi-nested PCR assay. Confidence intervals (95% CI) were computed
to provide estimates of the precision of sensitivity and specificity measures. To compare
differences between groups, appropriate statistical tests, including the Mann—Whitney U
test for non-parametric data and the Chi-square test for categorical variables, were applied.
To determine the diagnostic accuracy of the mSEPT9 assay, receiver operating char-
acteristic (ROC) curve analysis was conducted. The area under the ROC curve (AUC)
was calculated to assess the overall effectiveness of the assay in discriminating between
CRC patients and healthy controls. The optimal cut-off value for mSEPT9 detection was
determined using the Youden index from the ROC curve, maximizing the sum of sensitivity
and specificity.

3.Results and Discussion

3.1. A Technical Overview of the Novel Semi-Nested Realtime PCR Assay for Detecting
mSEPT9

The semi-nested realtime PCR assay for mSEPT9 employs a two-round amplifica-
tion process to maximize specificity and sensitivity. The first PCR round amplifies both
methylated and unmethylated SEPT9 sequences, utilizing primers designed to anneal to
regions devoid of CpG sites (Figure 1i). This approach allows for the co-amplification of all
available SEPT9 DNA, irrespective of its methylation status.

The forward and reverse primers, SEPT9_F and SEPT9_Ro, incorporate

artificial sequences at the 5" end that enhance amplification efficiency, particularly in AT-
rich regions. These primers uniformly bind both methylated and unmethylated DNA,
setting the stage for the subsequent discrimination between these forms in the second
amplification round.

In the second PCR round, the integration of an extendable blocking probe (ExBP) at
the 5" end of the forward primer (SEPT9_Fi) plays a critical role in selectively amplifying
methylated DNA sequences. The synthesis of the ‘first strand’ of DNA, initiated by this

The reverse primer (SEPT9_Ri) anneals to the ‘first strand’ and extends it to form
the ‘second strand’ (Figure 1iii,iv). A key feature of this process occurs when the ‘second
strand’ is derived from unmethylated DNA: a hairpin structure forms at the 3" end of this
strand. This hairpin structure, initially formed by the natural folding of the DNA sequence,
is further stabilized by primer extension, effectively locking the strand and preventing it
from acting as a template in subsequent PCR cycles (Figure 1v). This selective inhibition
mechanism is vital, as it ensures that only methylated sequences are amplified, substantially
enhancing the assay’s sensitivity and selectivity in detecting methylation.

In the post-amplification phase of the semi-nested realtime PCR assay, as detailed
in Figure 1vi, a DNA melting curve analysis is conducted. This analysis is critical, as
it identifies the melting temperature peaks of the PCR products, with the characteristic
peak for methylated SEPT9 sequences occurring at 78.0—78.7 degrees Celsius. This pre-
cise measurement not only verifies the specificity of the amplification but also confirms
the methylation status of the DNA, ensuring the assay accurately reflects the sample’s
methylation condition.
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Figure 1. A schematic representation of semi-nested realtime PCR assay for the detection of
mSEPT9 based on DNA melting analysis. Figure 1 illustrates the semi-nested realtime PCR assay
process, which is designed for high specificity and sensitivity in detecting mSEPT9. In Panel (i), the
first round of PCR amplification is shown where forward and reverse primers, SEPT9_Fo and
SEPT9_Ro, amplify both methylated and unmethylated sequences from bisulfite-converted DNA.
These primers are specially designed to target regions devoid of CpG sites, allowing them to
universally bind to DNA. Progressing to Panels (ii) through (vi), the second round of PCR is
detailed. Panel (ii) introduces extendable blocking probes (ExBP) at the 5  ends of the forward
primer, which are designed to anneal to CpG-free regions, thus allowing its priming to both
methylated and unmethylated sequences. The synthesis of the ‘first strand’, initiated by the forward
in the second PCR round is identical to the sequence at the 5 end of SEPT9_Ro from the first
round, maintaining the semi-nested nature of the PCR. This primer initiates extension on the
first strand to form the ‘second strand’, as shown in Panels (iii,iv). Panel (v) highlights the
formation of a stable hairpin structure at the 3~ end of the ‘second strand’—if derived from
unmethylated DNA. This structure inhibits the strand from acting as a template in subsequent PCR
cycles, thereby enhancing the selective amplification of methylated sequences. Finally, Panel (vi)
describes the post-amplification phase where a DNA melting curve analysis is performed to
determine the melting temperature peaks of the PCR products, verifying the specificity of the
amplification and the methylation status of the DNA.
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This semi-nested approach not only ensures the detection of methylated DNA in a
background of unmethylated sequences but also improves the sensitivity of the assay by
allowing a two-round amplification process. The broad amplification in the first PCR round
is refined in the second PCR round to specifically target and amplify methylated sequences,
thus improving the overall detection capability of low-abundance methylated DNA. This
method is particularly advantageous for early cancer diagnostics and monitoring, where
detecting low levels of methylation can be crucial.

The integration of ExBP within the standard PCR primer setup significantly simpli-
fies the assay compared to traditional methods requiring complex and costly modified
probes [11]. This simplification reduces the assay’s cost and complexity while minimiz-
ing the risk of non-specific amplifications, which are prevalent in highly sensitive PCR
setups and can lead to false positives. Consequently, this semi-nested PCR assay offers a
cost-effective, specific, and sensitive method for detecting mSEPT9, suitable for use even in
resource-limited settings.

Further validation of this assay is detailed below, with a broader range of sample types
being analyzed, including synthetic DNA standards and blood samples from both CRC
patients and healthy controls. These studies aim to provide comprehensive data to confirm
the assay’s practical applicability and diagnostic accuracy in a clinical setting, potentially
enhancing diagnostic precision and contributing significantly to precision oncology by
reliably detecting early methylation changes indicative of CRC.

3.2. Evaluation of the Novel Assay Using Standard Samples

To verify the innovative semi-nested PCR methodology for detecting mSEPT9, exten-
sive evaluation was conducted using synthetic DNA standards. These standards simulated
the post-bisulfite-modified SEPT9 gene sequence and included both a fully methylated
sample and a series of mixtures. Each mixture comprised a fixed concentration of unmethy-
lated SEPT9 DNA (105 copies/pL) combined with varying concentrations of methylated
SEPT9 DNA to achieve methylated/unmethylated ratios of 10:1, 1:1, down to as low as
1:100,000.

The results demonstrated that the fully methylated (100%) sample exhibited a distinct
melting peak at 78.0—78.7 degrees Celsius, indicative of high methylation levels. This
characteristic peak serves as a critical marker for confirming the presence of methylated
DNA. Notably, the unmethylated (0%) sample showed no such peak, affirming the as-
say’s specificity. Moreover, mixed samples with ratios equal to or greater than 1:100,000
consistently exhibited a characteristic melting peak similar to that of the fully methylated
standard (Figure 2). This observation confirms that the assay’s detection threshold is as
low as 0.001%, highlighting its exceptional sensitivity and its capability to detect minimal
levels of methylation.

The potential of our semi-nested PCR assay for precise detection of mSEPT9 signifi-
cantly enhances the early detection and monitoring of CRC. Our assay demonstrated the
remarkable ability to identify mSEPT9 levels as low as 0.001%, offering a hundredfold
increase in sensitivity compared to the HeavyMethyl technique by Cottrell et al. (2004),
which detected methylated DNA in a background of unmethylated DNA at a 0.1% detection
limit [12]. Additionally, compared to a modified SEPT9 assay reported to have a detection
limit of 1:5000, equivalent to 0.02% methylated DNA in a background of unmethylated
DNA [13], our method further extends this sensitivity to 0.001% or 1:100,000,
highlighting the advanced capability of the semi-nested realtime PCR approach in
detecting extremely low levels of methylation crucial for early cancer detection and
monitoring.

This enhanced detection is largely attributed to the strategic use of extendable blocking
probes (ExBP) in our assay, which selectively enriches methylated sequences by effectively
blocking the amplification of unmethylated DNA. This specificity is critical in clinical
settings, where precise quantification of methylation levels can significantly influence
diagnostic and therapeutic decisions for CRC patients. This result lays a robust founda-
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tion for further applying this assay to clinical samples, aiming to validate its diagnostic
utility extensively.

dF idT

10:1 METHYLATION
UNMETHYLATION

NTC

1:1 METHYLATION

1:10 METHYLATION
1:100 METHYLATION
1:1000 METHYLATION
1:10000 METHYLATION
1:100,000 METHYLATION

75 80 85 90
°C

Figure 2. DNA melting curve analysis for mSEPT9 detection. Representative melting curves are
presented for a series of standard samples, each containing a constant concentration of unmethylated
SEPT9 DNA (105 copies/uL) and varying concentrations of methylated DNA, resulting in methy-
lated/unmethylated ratios from 10:1 down to 1:100,000, along with fully methylated (100%) and
unmethylated (0%) controls. The characteristic melting temperature peak for methylated SEPT9,
ranging between 78.0 to 78.7 degrees Celsius (highlighted in grey), is observed in the fully methy-
lated sample and all spiked samples with ratios from 1:10,000 and higher. In contrast, this specific
melting peak is absent in the unmethylated control and samples with less than 1:10,000 methylated
to unmethylated ratio.

3.3. Evaluation of Plasma Samples from CRC Patients and Healthy Individuals

Following the validation of our semi-nested PCR assay on standard samples, we
extended its evaluation to plasma samples from 46 patients with CRC and 50 healthy
individuals. This part of the study aimed to assess the practical application of the assay in
a real-world clinical setting, where biomarker levels in plasma samples are generally low,
thus presenting a challenge for detection.

Our findings revealed that 34 out of 46 CRC patients tested positive for mSEPTY9,
yielding a sensitivity rate of 73.91% with a confidence interval of 95% (CI: 58.87—85.73).
Among the healthy controls, 10 out of 50 (20%) exhibited false-positive results, resulting in
a specificity rate of 80% (CI: 66.28—-89.97). The positive predictive value (PPV) and
negative predictive value (NPV) of the assay were 77.23% and 76.92%, respectively,
indicating the assay’s effectiveness in correctly identifying both true positive and true
negative cases. The receiver operating characteristic (ROC) curve analysis further
confirmed the assay’s moderate diagnostic accuracy with an area under the curve (AUC) of
0.77 (CI: 0.67—0.85) as shown in Figure 3.
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Figure 3. Receiver operating characteristic of mSEPT9 in plasma. ROC curve displaying the
diagnostic accuracy of mSEPT9 status in plasma to differentiate between CRC and healthy

individuals, with an AUC of 0.770.

The analysis of plasma mSEPT9 in CRC patients revealed that its presence was not
significantly correlated with several clinical and pathological factors such as gender, age,
tumor location, T stage, N stage, M stage, tumor size, pathology of the tumor, or tumor
differentiation, with all p-values exceeding the threshold for significance (Table 3).

Table 3. Correlations between plasma mSEPT9 and clinicopathologic characteristics of CRC patients.

Variables N mSEPT9 (-)n (%) mSEPT9(+)n (%) p-Value
CRC 46 12 (26.08) 34 (73.91)

Gender

Female 21 6 (28.6) o 0.73
Male 25 6 (24.0) 19 (776.0)

Age

<60 17 5(29.4) i 0.69
260 29 7 (24.1) 22 (75.9)

Tumor location e

Colon 33 9(27.3) i 1.000
Rectum 13 3(23.1) 10 (76.9)

TNM Stage

I 5 3 (60.0) 2 (40.0) 0.049
I 7 2 (28.6) 5(71.4)

I 24 6 (25.0) 18 (775.0)

v 10 1(10.0) 9(90.0)

T stage

T1 2 1(50.0) 1 50.8)

T2 8 2 (25.0) Yo 0.42
T3 16 5(31.2) 11 (68.7)

T4 20 4 (20.0) 16 (80.0)
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Table 3. Cont.
Variables N mSEPT9 (-|)n (%) mSEPT9(+)n p-Value
(%)
N stage
No 12 5(41.7) 7 (58.3)
N1 29 5(17.2) 24 (82.8) 0.20
N2 5 2 (40.0) 3(60.0)
M stage
Mo 35 11(31.4) 24 (68.6) 0.15
M1 11 1(9.1) 10 (90.9)
Tumor size
<5 27 8 (29.6) 19 (70.4) 0.52
25 19 4 (21.1) 15 (78.9)
Pathology tumor
Carcinoma 40 10 (25.0) 30 (75.0) 0.64
Non-Carcinoma 6 2(33.3) 4 (66.7)
Tumor differentiation
G1 0 0 (0.0) 0 (0.0)
G2 38 12 (31.6) 26 (68.4) 0.089
G3 8 0 (0.0) 8 (100.0)
General histological type
Protrude 9 4(44.4) 5 (55.6)
Ulcerative 22 6(27.3) 16 (72.7) 0.24
Others 15 2(13.3) 13 (86.7)
Comorbid disease
No 29 10 (34.5) e 0.09
Yes 17 2 (11.8) 15 (88.2)

Additionally, the presence of mSEPT9 was not significantly associated with underly-
ing morbid entities such as diabetes type 2 or other comorbid conditions, indicating no
statistical correlation with these factors. However, a significant trend was observed in the
positive rate of mSEPT9 increasing with the disease stage, notably from 40% in stage I to
90% in stage IV, with stages III and IV exhibiting the highest positivity rates at 75% and
90%, respectively (Chi-square test, p = 0.049).

Comparing these results to those reported in the study by deVos et al. (2009) [13],
our findings demonstrate a similar sensitivity but slightly lower specificity. The SEPT9
methylation assay in deVos et al.’s study, which employed the HeavyMethyl technique,
successfully identified 72% of cancers at a specificity of 93% in the training study and 68%
of cancers at a specificity of 89% in the testing study. Notably, deVos et al. also observed an
increase in the positivity rate with advancing disease stages, similar to the significant trend
we observed in our study. Unlike the HeavyMethyl technique that relies on costly modified
probes, our semi-nested realtime PCR assay utilizes standard primers without the need
for expensive probe designs or modified nucleotides. This not only simplifies the assay
setup but also potentially reduces costs, making the method more accessible for broader
clinical applications. Furthermore, our study found no significant correlation between
the presence of mSEPT9 and underlying morbid entities such as diabetes type 2 or other
comorbid conditions, suggesting that mSEPT9 is a robust biomarker independent of these
factors. The comparative analysis emphasizes the practical advantages of our innovative
approach in enhancing the detection of SEPT9 methylation for early cancer diagnosis and
monitoring, aligning with the ongoing efforts to improve CRC screening efficiency and
affordability in various healthcare settings.

3.4.Analysis of mSEPT9 before and after Surgical Treatment

This part of our study aimed to preliminarily evaluate the assay’s capability to monitor
changes in the status of circulation mSEPT9 before and after surgical treatment. In this
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focused analysis, among the CRC patients who tested positive for plasma mSEPT9 prior to
treatment, 16 had post-operative blood samples available for analysis one week following
surgery (Table 4). Of these, 13 underwent surgeries with the intention of complete tumor
resection. It was found that 10 of these patients showed a change from positive to negative
circulating mSEPT9 status, indicating successful tumor removal. In contrast, three
patients remained positive for mSEPT9, pointing to potential residual disease.
Specifically, one patient, who continued to test positive for plasma mSEPT9, had
confirmed macroscopic residual tumor at the surgical margins, underscoring the assay’s
capability to detect incom- plete tumor resection. This highlights the value of mSEPT9 as
a biomarker for assessing surgical outcomes and monitoring for early signs of recurrence,
offering critical insights for enhancing postoperative management in colorectal cancer
care.

Table 4. Changes in plasma mSEPT9 status before and after surgical treatment.

Patient ID TNM Stage Fre-lreatmen ost-lreatment g\ 1 gical Treatment ~ Surgical Margin
mSEPT9 mSEPT9
01 T3N1aMo Positive Positive Curative RO
02 T4bN1cMo Positive Positive Curative R2
03 T2N1bMo Positive Negative Curative Ro
04 T4aN1aMo Positive Negative Curative RO
05 T3NoMo Positive Negative Curative Ro
06 T3NoMo Positive Negative Curative RO
o7 T2NoMo Positive Negative Curative RO
08 TiNoMo Positive Positive Curative RO
09 T4aN1cMi1c Positive Positive Palliative Ro
10 T4bN1cM1 Positive Positive Palliative R1
1 T4bN1cM1 Positive Negative Curative Ro
12 T3N1aMia Positive Negative Palliative Ro
13 T4aN2aMi1a Positive Negative Curative RO
14 T2N2aMo Positive Negative Curative RO
15 T3N1bMo Positive Negative Curative RO
16 T3N1bMo Positive Negative Curative Ro

Ro: no cancer cells at the surgical margin; R1: microscopic cancer cells present at the surgical margin; and R2:
macroscopic cancer cells visible at the surgical margin.

Further insights were gained from the analysis of metastatic CRC patients within
this subgroup, reflecting on the study by Liu et al. (2021), which examined mSEPT9’s
utility in monitoring response and predicting prognosis in stage IV CRC patients with
liver metastasis [14]. Similar to their findings, our study observed that among five stage
IV patients, two who underwent extensive surgeries including the removal of all visible
tumors and associated metastases tested negative for mSEPT9 post-operatively. These
successful cases involved one patient with high rectal cancer and a single liver metastasis,
who received concurrent resections of the high rectum and the left hepatic lobe, and another
patient with sigmoid colon cancer that had invaded the left ovary and fallopian tube, who
underwent complete excision of the left colon and reproductive structures, achieving clean
margins (Ro).

However, the remaining three patients, who only had their primary tumors removed
and whose multiple liver metastases had not been addressed, exhibited varied post-
operative mSEPT9 results: two remained positive, indicating potential residual disease,
while one unexpectedly tested negative. All three patients received the same maintenance
therapy with bevacizumab and 5-FU-based chemotherapy regimens. The survival out-
comes in these cases suggest a correlation, albeit tentative, given the small sample size:
the two patients with continuous positive mSEPT9 status post-surgery both passed away
within 22 months post-operation. In contrast, the patient whose post-operative mSEPT9
status turned negative remains alive and clinically stable under the same maintenance
therapy, without signs of recurrence, 23 months post-surgery as of May 2024.
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These findings, while provisional, highlight the possible role of mSEPT9 as a marker
for both residual disease and recurrence monitoring. Regular monitoring of mSEPT9 in
patients who initially revert to negative status post-surgery might help in early detection
of recurrence, particularly if mSEPT9 levels revert to positive. This could signal tumor
regrowth, suggesting a need for more aggressive follow-up and treatment strategies. Given
the limited number of cases, these observations are suggestive rather than definitive and
underscore the need for further research with larger sample sizes to validate these potential
correlations and enhance colorectal cancer patient management and outcomes.

4.Conclusions

Our study introduces a semi-nested realtime PCR assay that innovatively employs
DNA melting curve analysis to detect circulating mSEPT9 in colorectal cancer (CRC)
patients. This new method leverages extendable blocking probes (ExBP), dramatically
enhancing the detection of low-level methylated DNA, capable of discerning mSEPT9 even
in samples where non-methylated SEPT9 is present at concentrations up to 100,000
times higher. It uniquely identifies mSEPT9 by analyzing the characteristic melting
temperatures of PCR products, a creative approach that enhances the assay’s capability to
detect very low levels of methylated DNA amidst a high background of non-methylated
SEPT9.

By avoiding the use of costly modified probes, our assay simplifies the setup and
reduces costs, making it especially suitable for resource-limited settings. The technical
sophistication of our assay, combined with its clinical performance—achieving a sensitivity
of 73.91% and specificity of 80%—not only enhances its utility for CRC screening but
also positions it as an invaluable tool for monitoring disease progression and recurrence.
The observed correlation between a negative post-operative mSEPT9 status and favorable
patient outcomes further highlights its potential as a prognostic biomarker.

In line with the advantages of non-invasive methods highlighted by Ferro et al. (2021),
integrating mSEPT9 monitoring into clinical practice could provide a less invasive, cost-
effective approach to managing colorectal cancer. Such methodologies align with the
growing emphasis on liquid biopsies, which have been shown to offer significant benefits
in terms of patient comfort, real-time monitoring, and economic feasibility [15].

These findings encourage the integration of our mSEPT9 assay into routine clinical
practice and set the stage for broader research. Future studies are urged to validate this
assay in larger and more diverse populations, aiming to solidify its clinical applicability and
confirm its benefits across different healthcare settings, thereby potentially revolutionizing
CRC management through early detection and precise monitoring of treatment efficacy.
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GIAI PHAU BENH

NGHIEN cU’U PHAT HIEN METHYL HOA GEN SEPT9
O BENH NHAN UNG THU PAI TRUC TRANG BANG PHUONG PHAP
SEMI - NESTED PCR PHAN TiCcH PHO TUYEN TiNH

Duwong Thiy Linh!, Nguyén Vin Ba2, Ho Hiru Tho?

TOM TAT

Muc tiéu: Methyl hoa gen SEPT9 dugc FDA
cong nhan va su dung la dau 4n sinh hoc xét
nghiém bang mau ngoai vi dau tién trong sang
loc UTDTT vao nam 2016, ngay cang phat trién
nhiéu ki thuat xét nghiém dé t6i wu hoéa dat dugc
d6 nhay, d6 dac hiéu cao. Hién nay, phuong phap
phat hién DNA bi methyl hoa cua gen SEPT9
dang ap dung rong rai la bd kit Epi proColon®
2.0 dya trén phuong phap HeavyMethyl, co gia
thanh cao va nhiéu nghién ciru chi ra ¢ nhay con
han ché. Nghién ctru ciia chiing toi nhim danh
gia do nhay, d6 dac hiéu phat hién mSEPT9 véi
phuong phdp méi dua trén semi — nested PCR
phé tuyén tinh & bénh nhan UTDTT.

Poi twong va phwong phap nghién ciru:
Nghién ciru mo ta, tién ctru trén nhom 50 nguoi
khoe manh, 46 bénh nhin UTDTT duoc xét
nghiém mSEPT9 bang phuong phap méi dua
trén semi — nested PCR phd tuyén tinh.

Két qua: Phuong phap xét nghiém méi da
dat dugc d6 nhay 73,91% va do dac higu 1a 80%
cho thiy kha niang phat hién hiéu qua DNA bi
methyl hoa, voi ki thuat méi sir dung ExBP mot
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céch sang tao ma khong can cac dau do duoc sira
dbi tén kém gitp don gian hoa viée thiét 1ap xét
nghiém va giam tong chi phi, ting cuong kha
nang xét nghiém trong cac diéu kién khac nhau.

Két luan: V6i ky thuat xét nghiém moi nay
cai thién dang ké kha ning phat hién mSEPT9
mang lai budc tién tiém ning trong sang loc va
theo doi UTDTT. Céac nghién ctru 16n hon trong
tuong lai duoc khuyén khich dé xac nhan loi ich
lam sang cua xét nghi€m nay.

Tir khoa: Ung thu dai tryc trang; SEPT9
methylation; DNA melting; semi-nested PCR;
extendable blocking probe; cell-free DNA; sang
loc ung thu dai tryc trang.

SUMMARY
DETECTING METHYLATION OF
SEPT9 GENE IN COLORECTAL
CANCER USING SEMI - NESTED
REALTIME PCR ASSAY WITH
EXTENDABLE BLOCKING PROBE
Objective: The FDA acknowledged the
methylated SEPT9 gene as a biological marker
for peripheral blood testing in colorectal cancer
screening in 2016. Since then, numerous testing
techniques have been developed to optimize
sensitivity and specificity. Currently, the widely
used method for detecting methylated DNA of
the SEPT9 gene is the Epi proColon® 2.0 kit
based on the HeavyMethyl method. This method
is costly, and several studies have indicated
limited sensitivity. Our study aims to evaluate the
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sensitivity and  specificity of  detecting
methylated SEPT9 using a new method based on
semi-nested PCR with linear array in colorectal
cancer patients undergoing screening.

Methods: The study involves a descriptive
and prospective evaluation on a group of 50
healthy individuals and 46 colorectal cancer
patients. The patients are tested for methylated
SEPT9 using a new method based on semi-
nested PCR to determine the sensitivity and
specificity of the test.

Results: The assay demonstrated a
sensitivity of 73.91% and specificity of 80%,
showcasing its ability to detect very low levels of
methylated DNA effectively. The innovative use
of ExBP without
simplifies the assay setup and reduces the overall

costs, enhancing its applicability in diverse

costly modified probes

clinical settings.
Conclusions: This novel assay significantly
improves the detection of mSEPT9, offering a
potential advance in CRC screening and
monitoring. Future studies are encouraged to
validate this assay in larger populations to
establish its clinical benefits and practical utility.
SEPT9

methylation; DNA melting; semi-nested PCR;

Keywords:  colorectal  cancer;
extendable blocking probe; cell-free DNA; early

cancer detection.

I. DAT VAN DE

Ung thu dai tryc trang 1a ung thu duoc
chan doan phd bién thir ba va 1a nguyén nhan
gdy tir vong lién quan dén ung thu dung thi
hai, gay ra khoang 1,9 triéu ca méi va 0,9
triéu ca tir vong trén toan cau vao nim 2020.
Mic du ¢6 nhiing tién bo trong viéc phét hién
va diéu tri, udc tinh dén nam 2030, ty 1€ méc
UTDTT s€ tang 60%, dan dn 2,2 triéu ca
mai va 1,1 triéu ca tir vong hang naml!'l. Phat
hién sém rat quan trong dé cai thién ty 1€

song sot, co thé 1én toi 90% ¢ giai doan I
nhung giam xudng muc thap nhat 1a 15% &
giai doan V2. Mic du ndi soi sinh thiét dai
tryc trang 13 tiéu chuan vang dé sang loc
UTDTT do d6 nhay va do dac hiéu caol’],
nhung tinh xa4m 14n, chi phi cao va tinh phirc
tap vé tai bién khi thuc hién han ché tinh phu
hop ctia xét nghiém nhu mdt cong cu sang
loc. Piéu nay dan dén doi hoi phat trién cac
xét nghiém chan doan khong xam 1an c6 thé
tang cuong phat hién sdém va giam céac thu
thuat xam lan khong can thiét. Hién tai, ddu
4n sinh hoc chan doan dua trén methyl hoa
DNA trong méau dbi voi UTDTT dau tién
duoc Co quan Quan 1y Thuc pham va Duoc
pham Hoa Ky (FDA) phé duyét chip thuan
la xét nghiém sang loc dai truc trang voi dau
an methyl héa gen SEPT9. Xét nghiém nay
duogc goi 1a Epi proColon ® 2.0, da chung
minh kha nang phéat hién UTDTT voi do
nhay 1a 80,6% va do dic hiéu la 96,9%!4l.
Tuy nhién, d§ nhay cua no ddi voi UTDTT
giai doan dau (giai doan I va II) vin ¢ muc
lan luot 13 41,1% va 72%05). Viéc ting do
nhay va d6 dac hi€u trong sang loc UTDTT
va phat hién sém 1a rat quan trong. Su tién
bd nay khong chi dua vao viéc lya chon hoac
két hop nhiéu dau hiéu methyl hoa khac nhau
ma con dwa vao viéc phat trién cic phuong
phap tién tién dé phan tich DNA di methyl
héa. B dung cu Epi proColon ® 2.0 str dung
phuong phap HeavyMethyl sir dung mau do
khoa khong kéo dai chudi dé tang kha ning
khuéch dai chon loc DNA bi methyl hoa va
giam thiéu hién tuong khuéch dai nham céc
DNA khong bi methyl hoa. Tuy nhién, mau
do khoa khong kéo dai chudi doi héi phai
thay thé cac nucleotide tw nhién bang céc
bién thé nucleotide thich hop, va hién tugng
khuéch dai nhdm chi bi han ché mot phan véi
cong nghé nay. Trong khi do, nguyén 1y cong
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nghé méi véi mau do khoa cé kha ning kéo
dai (ExBP) gitip ngin chin tdi da tin hiéu
khuéch dai nham tir cac allele binh thuong,
do d6 1a cong nghé day trién vong c6 thé ting
dung trong viéc phat hién methyl héa DNA
trong mdu ngoai vi. Nhom nghién ctru cua
ching t6i di chimg minh thanh cong ring
phuong phap cai tién ndy c6 thé ngin chin
su lién két ctia moi voi cac alen kiéu hoang
di va phat hién cac alen dot bién, ngay ca
trong cac truong hop co cac alen kiéu hoang
di & néng do cao hon 1000 — 10.000 lan. Sy
cai thién déng ké vé do nhay va d6 dic hiéu
nay nhin manh tiém ning cia cong nghé
ExBP trong viéc chuyén doi sang loc
UTDTT bang cich phat hién DNA methyl
hoa c¢6 ham luong thip véi d6 chinh xac cao.
Trong nghién ctru ndy, chiing t6i danh gia do
nhay, do dac hi¢u trong phat hién methyl hoa
gen SEPT9 ¢ bénh nhan UTDTT st dung
phuong phap semi — nested PCR phan tich
phd tuyén tinh 1a sy tich hop hiéu qua cua
cac dau do c6 kha ning kéo dai (ExBP) vao
xét nghiém PCR, dong thoi chung toi phan
tich biéu hién mSEPT9 & bénh nhan UTDTT
& cac dic diém khac nhau ctia nhom bénh
nhan nghién ciu.

11.DOI TUONG VA PHU'ONG PHAP NGHIEN cU'U

2.1. P6i twong nghién ciru

2.1.1. Tiéu chudn lwa chon:

- Nhom bénh nhan duoc chan doan xac
dinh ung thu dai truc trang c6 dy du hd so
bénh an.

- Nhém nguoi khoe manh da duoc kiém
tra ndi soi dai truc trang khong phat hi¢n co
bat thuong va khong mic cic bénh 1y ung
thu khac.

- Nhém bénh va nhom nguodi khoe manh
dugc 1dy mau xét nghiém dung theo quy
dinh.
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-Pong y tham gia nghién ciru.

2.1.2. Tiéu chudn logi trir:

- Bénh nhan c6 cac bénh ung thu khac
kém theo hoac c6 bénh cép va mén tinh trAm
trong c6 nguy co tir vong gan.

- Khéng dong ¥ tham gia nghién ctru.

- Hd so bénh an khong day du.

2.1.3. Thoi gian va dia diém nghién
cuu:

- Thoi gian nghién cuu: Tu thang
01/2021 dén thang 12/2023.

- Pja diém nghién ctu: Bénh vién Quén
Y 103, Bénh vién K Trung wong, Vién Y
sinh hoc Hoc vién Quan Y.

2.2. Phuwong phap nghién ciu

2.2.1. Thiét ké nghién ciru:

- Thiét ké nghién ctru: Nghién ctru tién
ctru, ¢6 nhom chung.

2.2.2. C& mdu:

- C& mau: Thuén tién.

- Trong nghién cuu: Ching t61 da thu
thap duoc 46 bénh nhan UTDTT va 50 nguoi
khoe manh.

2.2.3. Cdc budc tién hanh:

- T4t ca ngudi tham gia nghién ctru duoc
thong bao day du vé muc tiéu va ban chét
ctia nghién ctru, ho tu nguyén dong y tham
gia.

- Thu thap va xtr Iy mau thoi diém trude
khi diéu tri phau thuat va sau phau thuat 7 -
10 ngay véi nhom bénh nhan; nhom nguoi
khoe manh duoc 1ay miu vao thoi diém bénh
nhan dén kiém tra trude khi ndi soi dai truc
trang.

+ Lau mau: Khoang 10ml mau tinh mach
tir ngudi tham gia luu vao éng c6 chit chong
dong K2 EDTA. Cac mau dugce xir 1y trong
vong 6 gio dé tach huyét tuong, sau dé bao
quan ¢ tu luu c6 nhiét do -80°C.

+ Chiét xuit DNA, danh gia chét lugng;
chuyén dbi Bisulfite bing bd EZ DNA
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Methylation-Gold™ (Zymo Research, Irvine,
CA, Hoa Ky).

- Chuén bi miu DNA chuén.

- Tién hanh thuc hién PCR: Xét nghiém
PCR bang phuong phap semi — nested phan
tich phé tuyén tinh sir dung quy trinh khuéch
dai hai vong dé dam bao do nhay va do dic
hiéu cao.

2.2.4. Cdc chi sé danh gid:

- Thong tin ddc diém 1am sang cta nhom
bénh va nhom chung.

- Tinh toan do nhay va d¢ dac hi¢u cua
xét nghiém.

- Phén tich mdi lién quan cua dic diém
lam sang cua nhoém bénh véi biéu hién gene
mSEPTO9.

lll. KET QUA NGHIEN cUU

- Buéc dau phan tich biéu hién gene
mSEPT9 & nhém nhd bénh nhan sau phau
thuat triét can.

2.3. Xir Iy s0 liéu

- Str dung phan mém MedCalc version
20.019 (MedCalc Software Ltd, Ostend, Bi)
trong phan tich théng ké.

- Su khac biét giira cac ti 18 dugc kiém
dinh bang cac test thong ké phu hop nhu
Chi-square test, Fisher’s exact test...

- Phén tich duong cong ROC va chi sb
dién tich dudi duong cong ROC (AUC) duoc
str dung dé xem xét gid tri chan doan cua cac
yéu td va tinh toan gia tri cat tdi wu (cut-off
value).

3.1. Pic diém nhém ddi twong tham gia nghién ciru
Bdng 1. Dac diém nhom bénh nhdn va nhom ngwoi khoe manh

Chan doan Ung thu dai truce trang (n=46) | Nhom ching (n=50)
Gidi tinh
Nam gidi 25 21
NU gioi 21 29
Tudi (nim)
<55 15 32
55-70 26 18
>70 5 0
Giai doan ung thw
I 5
1T 7
111 24
v 10

Nhén xét: Phan bd vé ti 1& nam/ nit &
nhom bénh nhan UTDTT, nhoém ching lan
lwot 1a 1,19; 0,72. Phan bd vé nhom tudi cua
UTDTT c6 bénh nhan tudi cao trén 70 tudi

chiém 5 (10,8%). Phan bd vé giai doan
UTPTT c6 giai doan III chiém wu thé 52,2%.
3.2. Do nhay, d¢ dac hiéu caa xét
nghiém mSEPTY bing phwong phap semi
— nested PCR phé tuyén tinh
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mSEPT9 pretreatment
100
80 -
= 60
# 40
20
AUC=0.770
| P < 0.001
0 L 1 1 A A L 1 A A
40 o0 80 100
100-Specificity

Hinh 1. Dy nhay, do ddc hiéu cua xét nghiém mSEPTY

Nhdn xét: Panh gia d6 nhay va do dac
hi€u cua xét nghiém mSEPT9 dugc thuc hién
trén 46 bénh nhan UTDTT chan doan xac
dinh béng mé bénh hoc khédi u va 50 nguoi
khée manh thu dugc két qua: Do nhay:
73.91% (d6 tin cdy 95%: 58.87 — 85.73) va
do dac hiéu: 80.0% (d0 tin cay 95%: 66.28 —
89.97). Pic diém duong tinh cia mSEPT9
trong mau mau ngoai vi cia bénh nhin

UTPTT thoi diém trude didu tri co gia tri
chan doan muc kha tot véi AUC dat gia tri
0.77 (d6 tin cay 95%: 0,672 — 0,849), p <
0,0001.

3.3. Méi twong quan giira mSEPT9
trong huyét twong va dic diém 1am sang,
can lam sang ciia nhém bénh nhan nghién
ciru

Bing 2. Méi lién quan giita mSEPTY trong huyét twong véi diic diém lim sang, cdn

lam sang
Bién s N mSEPT9 (-)n (%) | mSEPT9(+)n (%) | P-value
UTPTT 46 12 (26,08) 34 (73,91)
Gioi tinh
Nit 21 6 (28,6) 15 (71,4) 0.73
Nam 25 6 (24,0) 19 (76,0) '
Tudi
<60 17 5(29,4) 12 (70,6) 0.69
>= 60 29 7(24,1) 22 (75,9)
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Vi tri khdi u
Dai trang 33 9 (27,3) 24 (72,7) 1.000
Truc trang 13 3(23,1) 10 (76,9)
Giai doan
I 5 3 (60,0) 2 (40,0)
11 7 2 (28.6) 5(71.,4) 0.049
111 24 6 (25,0) 18 (75,0)
v 10 1(10,0) 9 (90,0)
Giai doan T
Tl 2 1 (50,0) 1 (50,0)
2 8 2 (25,0 6 (75,0) 0.42
T3 16 5(31,2) 11 (68,7)
T4 20 4 (20,0 16 (80,0)
Giai doan N
NO 12 5(41,7) 7(58.,3)
N1 29 5(17,2) 24 (82,8) 0.20
N2 5 2 (40,0) 3 (60,0)
Giai doan M
MO 35 11 (31,4) 24 (68,6) 0.15
Ml 11 1(9,1) 10 (90,9)
Kich thuéc u
<5 27 8 (29,6) 19 (70,4) 0.52
>5 19 4(21,1) 15 (78,9)
Giai phiu bénh
Carcinoma 40 10 (25,0) 30 (75,0) 0.64
Non — Carcinoma 6 2 (33,3) 4 (66,7)
D biét héa khoi u
Gl 0 0 (0,0) 0 (0,0)
G2 38 12 31,6) 26 (63.4) 0.089
G3 8 0 (0,0) 8 (100,0)
Dic diém dai thé
Sui 9 4 (44.4) 5 (55,6)
Loct % 6(27.3) 16 (72.7) 0.24
Khac 15 2 (13,3) 13 (86,7)
Bénh ly man tinh
Khong 29 10 (34,5) 19 (65,5) 0.09
Co 17 2 (11,8) 15 (88,2)

Nhgn xét: Phan tich mSEPT9 trong ké véi mot s6 yéu t 1am sang va bénh 1y nhur
huyét twong & bénh nhan UTDTT cho thidy gi6i tinh, tudi, vi tri khéi u, giai doan T, giai
su hién dién ctia né khong twong quan dang  doan N, giai doan M, kich thudc khdi u, bénh
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Iy ctia khdi u hodc sy biét hoa khéi u, véi tat
ca cac gia tri p vuot qua ngudng c6 y nghia.
Ngoai ra, sy hién dién cua m SEPT9 khong
lién quan dang ké dén cac bénh Iy man tinh
nhu bénh tiéu duong typ 2, ting huyét ap
hodc cac tinh trang bénh 1y di keém khac, cho
thiy khong c6 méi twong quan thong ké véi
cac yéu t6 nay. Tuy nhién, c6 mot xu hudng

dang ké duoc quan sat thay trong ty 1& duong
tinh cia m SEPT9 tang theo giai doan bénh,
dang chu y 1a tir 40% ¢ giai doan I 1én 90% &
giai doan IV, voi giai doan III va IV thé hién
ty 1¢ duong tinh cao nhat & mirc 75% va 90%
(kiém dinh Chi-square, p = 0,049).

3.4. Phan tich mSEPT9 truéc va sau
diéu trj phiu thuat

Bdng 3. Dac diém mSEPTY trude va sau phéu thudt ciia nhém 16 bénh nhin

.. mSEPT9 mSEPTY9 x R oz
STT | Giai doan TNM o ae x4 AL Phau thuat Dién cat
’ truwoc diéu tri sau di€u tri ’ j
01 T3N1aMO Duong tinh Duong tinh Triét can RO
02 T4bN1cMO Duong tinh Duong tinh Triét can R2
03 T2N1bMO Duong tinh Am tinh Triét can RO
04 T4aN1aMO Duong tinh Am tinh Triét can RO
05 T3NOMO Duong tinh Am tinh Tri€t can RO
06 T3NOMO Duong tinh Am tinh Triét can RO
07 T2NOMO Duong tinh Am tinh Triét cin RO
08 TINOMO Duong tinh Duong tinh Triét can RO
09 T4aN1cMlc Duong tinh Duong tinh Triéu chung RO
10 T4bN1cMla Duong tinh Duong tinh Triéu chung R1
11 T4bN1cMla Duong tinh Am tinh Triét cin RO
12 T3NlaMla Duong tinh Am tinh Triéu chig RO
13 T4aN2aMla Duong tinh Am tinh Triét can RO
14 T2N2aM0 Duong tinh Am tinh Triét can RO
15 T3N1bMO Duong tinh Am tinh Triét can RO
16 T3N1bMO Duong tinh Am tinh Triét can RO
RO = Complete resection, Rl =
Microscopic  tumor remnants, R2 = IV.BANLUAN

Macroscopic tumor remnants

Nhdn xét: Danh gia so bd kha nang theo
ddi nhimg thay dbi vé tinh trang biéu hién
mSEPTY9 truéc va sau phau thuit. Trong
phan tich ndy ca 16 bénh nhan déu c6 miu
huyét twong duong tinh véi mSEPT9 trudc
phau thuat, nhung chi c6 5 mau sau phau
thudt con duong tinh véi mSEPT9.
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Sau khi xét nghiém PCR cua ching t61
dugc kiém chuan trén cic mau chuan, ching
to1 dd mé rong danh gia xét nghiém nay sang
caic mau huyét tuong tir 46 bénh nhéan
UTDPTT va 50 nguoi khée manh. Phan
nghién ctu niy nhim danh gia ung dung
thuc té cia xét nghiém trong bdi canh 1am
sang thuc té, noi ma mirc do dau 4n sinh hoc
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trong cac mau huyét twong thuong thip, do
d6 dit ra nhiéu kho khin cho viéc phat hién.
Phat hién cua chung t6i cho thiy 34 trong
s6 46 bénh nhan UTDTT c6 xét nghiém
duong tinh véi mSEPT9, mang lai d§ nhay 1a
73,91% voi khoang tin cdy 95% (CI: 58,87 —
85,73). Trong nhom chung khée manh, 10
trong s6 50 (20%) cho két qua duong tinh
gia, dan dén do dic hiéu 1a 80% (CI 95%:
66,28 — 89,97). Gia tri dg doan duong tinh
(PPV) va gia tri du doan am tinh (NPV) cua
xét nghiém lan luot 1a 77,23% va 76,92%,
cho thay hiéu qua cua xét nghiém trong viéc
xac dinh chinh xac ca truong hgp duong tinh
thuc sy va am tinh thyc su. Phan tich duong
cong ROC xac nhan thém dd chinh xéc chan
doan trung binh cua xét nghiém véi di¢n tich
dudi duong cong (AUC) 1a 0,77 (95%CI:
0,67 — 0,85). Khi phén tich méi lién quan cta
dic diém mSEPT9 dwong tinh va mSEPT9
am tinh vé6i cac dic diém lam sang, can lam
sang thi thiy mbi lién quan co y nghia thong
ké véi giai doan TNM cua khdi u voi p <
0,05. Ti 1€ mSEPT9 c6 xu hudng tang 1én &
nhoém bénh nhéan khdi u tién trién tai chd, tai
vung (giai doan III) va nhém bénh nhan di
cin xa (giai doan IV). So sanh nhitng két qua
nay véi nhitng két qua duoc béo cdo trong
nghién clru cia deVos et al. (2009)[], nhitng
phat hién cia chliing t61 chirng minh d§ nhay
tuong ty nhung d§ dac hi¢u thép hon mot
chat. Tuong ty nhu trong nghién clru cua
Sun et all”l cho théy dd nhay va d¢ dac hiéu
cia mSEPTO 1a 73.0% va 94.5%, AUC 0.835
va Lu et al® cling cho thdy do nhay va do
dac hiéu cua mSEPT9 la 72.94% va 81.97%,
AUC 0.826. Xét nghiém mSEPT9 trong
nghién ctru cta deVos et al. va da sb céc
nghién ctru, st dung ky thuat HeavyMethyl,
da xac dinh thanh cong 72% bénh ung thu
vol do dac hiéu 93% trong nghién cuu dao

tao va 68% bénh ung thu véi d§ dac hi¢u
89% trong nghién ctru thir nghiém. Pang chu
Y, deVos et al. cling quan sat thiy ty 1¢
duong tinh ting 1én khi bénh tién trién, trong
ty nhu xu hudng dang ké ma ching t6i quan
sat thdy trong nghién ctru ciia minh. Khong
giong nhu ky thuat HeavyMethyl dya vao
cac dau do duoc sira d6i ton kém, xét nghiém
PCR cua ching t6i sir dung cac doan mdi
tiéu chuan ma khong can thiét ké dau do dat
tién hodc cac nucleotide duoc stra ddi. Piéu
nay khong chi don gian hoa viéc thiét 1ap xét
nghiém ma con c6 kha nang gidm chi phi,
gitip phuong phap nay dé tiép can hon cho
cac ung dung lam sang l6n hon. Hon nira,
nghién ctru ctia chung t6i khong tim thiy moi
tuong quan dang ké ndo gitra sy hién dién
cia mSEPTY va céac thuc thé bénh Iy man
tinh nhu bénh tiéu dudng typ 2, ting huyét
ap hodc céc tinh trang bénh 1y di kém khac,
cho thdy mSEPT9 1a mét ddu an sinh hoc
manh m& khong phu thudc vao cac yéu tb
nay. Phan tich so sanh nhin manh nhiing loi
thé thuc té ciia phuong phép tiép can sang
tao cua chung toi trong vi¢c tang cudng phat
hién mSEPT9 dé chan doan va theo ddi ung
thu sém, phu hop véi nhilng nd luc dang
dién ra nham cai thién hiéu qua sang loc
UTDTT va kha ning chi tra trong nhiéu bbi
canh diéu kién y té khac nhau.

Phan danh gi4 su bién dong cia mSEPT9
truéc va sau didu tri trong nghién ctru cua
ching t6i nham myc dich danh gia so bo kha
ning theo ddi nhiing thay ddi vé tinh trang
biéu hién mSEPT9 cia miu mau ngoai vi
trude va sau didu tri phau thuat. Trong phan
tich nay, trong s6 nhitng bénh nhan UTDTT
c6 xét nghiém duong tinh véi mSEPT9 trong
huyét tuong trude khi diéu tri, 16 nguoi co
mAu mau sau phiu thuit dé phan tich mot
tudn sau phiu thuat. Trong sd nay, 13 nguoi

495



HOI THAO HANG NAM PHONG CHONG UNG THU TP. HO CHi MINH - LAN THU' 27

da phau thuat voi muc dich cit bé hoan toan
khdi u, thay rang 10 trong sd nhimg bénh
nhan ndy c6 sy thay doi tir trang thai
mSEPT9 dwong tinh sang 4m tinh, cho thiy
viéc cat bo khdi u d3 thanh cong. Nguoc lai,
03 bénh nhan van duong tinh véi m SEPTY,
chi ra kha nang bénh con sot lai. Cu thé, mot
bénh nhéan, ngudi van co xét nghiém duong
tinh voi mSEPTY trong huyét twong, da xac
nhén khoi u con sét lai & ria phﬁu thuat (R1),
nhan manh kha niang phat hién khéi u da cat
bo khong hoan toan cua xét nghiém. Diéu
nay lam ndi bat gia tri cia m SEPT9 nhu mot
ddu 4n sinh hoc dé danh gia két qua phau
thudt va theo ddi cic dau hiéu tai phat som,
cung cap nhitng hiéu biét quan trong dé ting
cudng quan 1y sau phau thuat trong theo doi
ung thu dai tryctrang. Nhitng hiéu biét sau
sic hon da thu duoc tir viéc phan tich cac
bénh nhan UTDTT di can trong nhom phu
nay, phan anh nghién ctru cua Liu va cong su
(2021), trong d6 nghién ctru vé vai trd cia
mSEPT9 trong viéc theo doi va du doan tién
lugng ¢ bénh nhan UTDTT giai doan IV c6
di can ganl’l. Tuong ty nhu nhirng phat hién
cua ho, nghién ctru cia chung t6i quan sat
thdy rang trong s6 05 bénh nhan giai doan
IV, hai nguoi da trdi qua céc cude phau thuat
mé rong bao gom cit bo toan bo khdi u
nguyén phat va cac di cin lién quan di c6 két
qua xét nghiém am tinh vé1 mSEPT9 sau
phau thuat. Nhiing truong hop phau thuat
thanh cong nay bao gém mot bénh nhan bi
ung thu tryc trang cao di can gan 1 6 duy
nhit d3 duoc cit bo dong thoi truc trang cao,
thuy gan trai; va mot bénh nhan khéc bi ung
thu dai trang sigma d3 xam 14n budng tring
trai va 6ng dan tring, di dugc cit bo hoan
toan khdi u nguyén phat va co quan xam lan,
dat duoc dién cit 4m tinh (RO).
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Tuy nhién, 03 bénh nhan con lai, nhitng
bénh nhan chi cit bo khéi u nguyén phat va
chua diéu trj ton thuong di can gan da 6, da
biéu hién cic két qua mSEPT9 sau phiu
thuat khac nhau: 02 bénh nhan van duong
tinh, cho thy bénh tiém 4n con sét lai, trong
khi mét bénh nhan bat ngd c6 két qua xét
nghi¢m am tinh. Ca 03 bénh nhan déu duoc
diéu tri duy tri giéng nhau véi bevacizumab
va phac d6 hoa tri dwa trén 5-FU. Két qua
song soét trong nhimng truong hop nay cho
thiy c6 mdi twong quan, mic du khong chéc
chén, do quy mé mau nhé: 02 bénh nhan co
tinh trang mSEPT9 duong tinh lién tuc sau
phiu thuat déu tir vong trong vong 22 thang
sau phau thuat. Nguoc lai, bénh nhan c6 tinh
trang mSEPT9 sau phau thuit chuyén sang
am tinh van séng va 6n dinh vé mit 1am sang
theo cung mot li€u phap duy tri, khong cé
ddu hiéu tai phat, 23 thang sau phiu thuat
tinh dén thang 5 nam 2024.

Nhitng phat hién nay, mac du la tam thoi,
1am ndi bat vai tro cia mSEPT9 nhu mét dau
hiéu cho ca tinh trang tdn du khdi u va theo
doi tai phat. Theo doi thuong xuyén mSEPT9
¢ nhitng bénh nhan ban dau tro lai trang thai
am tinh sau phau thuat c6 thé giup phat hién
som tinh trang tai phat, dic biét néu muc
mSEPTY tré lai duong tinh. Diéu nay c6 thé
bao hiéu su tai phat cta khdi u, cho thdy can
¢6 cac chién luge theo ddi va diéu tri tich cuc
hon. Véi sb luong ca bénh han ché, nhiing
quan sat nay mang tinh goi y hon la mang
tinh quyét dinh va nhin manh nhu ciu
nghién ctru sau hon véi quy mé mau 1én hon
dé xac nhan nhitng mbi tuong quan tiém an
ndy va ting cudng quan ly va két qua cua
bénh nhan ung thu dai tryc trang.
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V. KET LUAN

Nghién curu cua chung t6i gidi thi€u xét
nghiém PCR st dung sang tao phan tich
duong cong néng chay DNA dé phat hién
mSEPT9 luu hanh & bénh nhan UTDTT.
Phuong phap méi st dung cac dau do chin
c6 thé kéo dai (ExBP), ting cuong dang ké
kha nang phat hién DNA methyl hoa ¢ mirc
thp, c6 kha niang phan biét mSEPT9 ngay ca
trong cac mau c6 SEPT9 khong methyl héa &
néng d6 cao hon t6i 100.000 lan. Phuwong
phap nay xac dinh duy nhit mSEPT9 bing
cach phan tich nhiét do néng chay dac trung
clia cic san pham PCR, mot phwong phap
tiép can sang tao gitp ting cudng kha ning
phat hién micc DNA methyl héa rét thap cia
xét nghiém trong bdi canh SEPT9 khong
methyl héa cao. Su tinh vi vé mat ky thuat
cua xét nghiém, két hop voi hi¢u suét 1am
sang cua no dat dugc do nhay 73,91% va do
ddc hiéu 80% khong chi nang cao tinh hiru
ich cuia xét nghiém nay trong viéc sang loc
UTDTT ma con dinh vi né nhu mét cong cu
vo gia dé theo ddi tién trién va tai phat cua
bénh. Mdi twong quan dugc quan sit thy
giita trang thai mSEPT9 am tinh sau phiu
thuat va két qua thuan lgi ctia bénh nhan
cang 1am ndi bat thém tiém ning cta nd nhu
mdt d4u an sinh hoc tién lugng. Nhimng phat
hién nay khuyén khich viéc tich hop xét
nghiém mSEPT9 cua chung t6i vao thuc
hanh 14m sang thudng quy va tao tién dé cho
nghién ctru rong hon. Cac nghién curu trong
tuong lai duoc thuc diy dé xac nhan xét
nghiém nay trong cac quan thé 16n hon va da
dang hon, nham cung ¢ kha ning tmg dung
lam sang cua n6 va xac nhan lgi ich cia nd
trong cac bdi canh cham séc sitc khoe khac
nhau, do d6 c6 kha nang cach mang hoda viéc

quan ly UTDTT thong qua phéat hi¢n sém va
theo ddi hiéu qua diéu tri.

TAI LIEU THAM KHAO

1. Xi, Y. and P.J.T.0. Xu, Global colorectal
cancer burden in 2020 and projections to
2040. 2021. 14(10): p. 101174.

2. Miller, K.D., et al., Cancer treatment and
survivorship statistics, 2022. CA Cancer J
Clin, 2022. 72(5): p. 409-436.

3. Young, C., et al., The colorectal cancer-
associated faecal microbiome of developing
countries resembles that of developed
countries. Genome Med, 2021. 13(1): p. 27.

4. Jin, P., et al., Performance of a second-
generation methylated SEPT9 test in
detecting colorectal neoplasm. J
Gastroenterol Hepatol, 2015. 30(5): p. 830-3.

5. Wu, D., et al., Detection of Colorectal
Cancer Using a Simplified SEPT9 Gene
Methylation Assay Is a Reliable Method for
Opportunistic Screening. J Mol Diagn, 2016.
18(4): p. 535-45.

6. deVos, T., et al., Circulating methylated
SEPT9 DNA in plasma is a biomarker for
colorectal cancer. Clin Chem, 2009. 55(7): p.
1337-46.

7. Sun, J., et al.,, The role of (m)SEPT9 in
screening,  diagnosis,
monitoring of colorectal
Cancer, 2019. 19(1): p. 450.

8. Lu, P., et al., Methylated septin 9 as a
promising biomarker in the diagnosis and

and  recurrence

cancer. BMC

recurrence monitoring of colorectal cancer.
2022.2022.

9. Liu, W., et al., mSEPT9 Can Monitor the
Response and Predict the Prognosis of Stage

IV Colorectal Cancer Patients with Liver
Metastasis Undergoing Potentially Curative

Surgery. J Surg Res, 2021. 267: p. 485-494.

497



T

TAP CHI

Y DUUC HOC QUAN

Journal of Military Pharmaco-medicine

ISSN 1859-0748 Vol 50, N'5
28/6/2025

HOC VIEN QUAN Y

MILITARY MEDICAL UNIVERSITY



a N
TAP CHI Y DU(_'G H(_lc QUAN Sl_f
HOC VIEN QUAN Y XUAT BAN
CHU TICH HOI DONG BIEN TAP: PGS.TS. Nguy&n Xuan Kién
PHO CHU TICH HOI DONG BIEN TAP: PGS.TS. Nghiém Dirc Thuan
TONG BIEN TAP: GS.TS. Tran Viét Tién
UY VIEN HOI DONG BIEN TAP:
PGS.TS. Tran Ngoc Tuén GS.TS. Pham Gia Khanh
PGS.TS. Nguyén Van Nam GS.TS. Nguyén Tién Binh
GS.TS. Mai Hong Bang GS.TS. L& Ngoc Thanh
GS.TS. Ta Thanh Vén GS.TS. Pham Nhw Hiép
GS.TS. Tran Diép Tuén GS.TS. Nguyén Truwdng Giang
GS.TS. Nguyén Duy Anh GS.TS. Lé Van Quang
GS.TS. Hoang Van Minh GS.TS. Nguyén Hai Nam
GS.TSKH. Nguyén Thé Hoang GS.TS. Lam Khanh
GS.TS. Lé Nam GS.TS. Nguyén Nhw Lam
GS.TS. Nguyén Linh Toan GS.TS. Nguyén Duy Béc
PGS.TS. Lé Hiru Song PGS.TS. bao Xuan Co
PGS.TS. Pham Xuan Phong PGS.TS. Lé Van Bdng
PGS.TS. Lvong Céng Thuce PGS.TS. Vi Nhat Dinh
PGS.TS. Ta Ba Théng PGS.TS. Trinh Thé Son
PGS.TS. Trinh Nam Trung TS. Chu Tién Cuong
TS. Tran Quéc Viét GS.TS. Nguyén Van Ba
THUKY TOA SOAN: TS. Nguy&n Thi Hoai
. J




TAP CHI Y DUQC HQC QUAN SU SO 5 - 2025

MUC LUC

Nghién ctru dinh lwong dong thoi paracetamol va methocarbamol
trong vién nén bang phwong phép sic ky 1ong hiéu ning cao
Nguyén Thi Hong Vén, Cao Vin Anh, Nguyén Vin Bach
Simultaneous determination of paracetamol and methocarbamol
in tablets by a high-performance liquid chromatography method

Ung dung hé thong thong tin dia 1y trong xay dung ban do dich t&
dia khong gian mdt s6 bénh truyén nhiém tai tinh Yén Bai
(2014 - 2023)

Hoang Ank Tudn, Nguyén Pinh Viét, Nguyén Dirc Kién

Tran Quang Trung, Nguyén Hdi Sam

Vi Ngoc Hoan, Lé Hupnh Tién Diing, Biii Manh Hung
Application of geographic information systems in building

a spatial epidemiological mapping of some infectious diseases in
Yen Bai Province (2014 - 2023)

Danh gia doc tinh cap va anh huong caa ché pham B6 phé Ngoc Thai

dén thé trang chung va cac chi sé huyét hoc trén dong vt thuc nghiém
Trdn Thi Thu Hién, Nguyén Thanh Ha Tudn

Assessment of acute toxicity and effects of Bo phe Ngoc Thai on

general health and hematological indices in experimental animals

Nghién ctru t6i uu hoa tao khoi té bao CAR-T
Ngé Thu Hang, Céan Vin Mao
Study on optimizing the production of CAR-T cell mass
Panh gia doc tinh cdp va anh huéng ctua ché phim Dinh tim
Ngoc Thai td1 mot s6 chi s6 huyét hoc trén nghién ctru thuc nghiém
Nguyén Thi Ngoc Quyén, Nguyén Thanh Ha Tudn
Evaluation of acute toxicity and effects of Dinh tam Ngoc Thai

formulation on some hematological parameters in an
experimental study

Trang

17

27

36

44



10

Chuyén nap céac céu triic plasmid va minicircle sleeping beauty
vao té bao lympho T bang coéng nghé nucleofector

Cdn Vin Méo, Ngé Thu Hang
Transposition of sleeping beauty plasmid and minicircle into
T cells using nucleofector technology

Nghién ctru thay doi kién thirc cuia cac bac sy quan y sau tap huan
vé dap ung y té trong tham hoa va mot sb yéu tb lién quan
Nguyén Tién Diing, Nguyén Nhw Lam, Tran Pinh Hing
Ngé Minh Purc, Nguyén Bai, Lwong Trung Hiéu
Research on changes in the knowledge of military doctors after
training on disaster medical response and some related factors
Chan doan di truyén tién 1am to bénh réi loan du trix glycogen type 6
Triéu Tién Sang, Tran Vin Khoa, Nguyén Vin Phong
Trinh Thé Son, Nguyén Thanh Ting
Preimplantation genetic diagnosis of glycogen storage disease type 6
Gia tri ngudng cat dién tich m& noi tang trén chup cat 16p vi tinh
trong chan doan hoi chung chuyén hoa ¢ nguoi kiém tra suc khde
tai Bénh vién Cho ray
Cao Thi Hong, Lit Lam Ngdn, Ta Quang Thanh

Cut-off values for computed tomography-defined visceral fat area
to identify metabolic syndrome in health-check examinees
at Cho Ray Hospital

Gia tri chan doan ung thu phdi khong té bao nhd cua diu 4n
methyl hoa SHOX2 trong mau ngoai vi

Phuong Ngoc Anh, Dinh Van Luong

Nguyén Pirc Hanh, Nguyén Vin Ba, Ho Hitu Tho
Diagnostic value of SHOX2 methylation in plasma for non-small
cell lung cancer

Trang
52

60

69

78

88



11

12

13

14

15

Nghién 5:1'Iu gia tri cua methyl hoa gene SEPT9 huyét tuong
trong chan doan ung thu dai tryc trang

Duwong Thuy Linh, Vii Anh Hdi, Nguyén Vin Hing

Ho Hitu Tho, Nguyén Vin Ba
Research on the value of methylation of the SEPT9 gene
in plasma for the diagnosis of colorectal cancer

DPanh gia két qua sang loc trudc sinh khdng xam 1an phat hién
sém léch boi nhidm sic thé thai trén céc thai phu c6 nguy co cao
bang phuong phap 1am giau DNA thai ty do trong méau me

Pao Thé Anh, Hé Sy Hung

bang Tién Truwong, Nguyén Duy Bdc
Assessment of non-invasive prenatal testing results for early
detection of chromosomal aneuploidy in high-risk pregnant
women using enrichment method for fetal cell-free DNA
in maternal blood

Nhén xét mot sé dac diém vi moi truong u cod gia tri tién lugng
trong ung thu biéu mé tuyén dai truc trang

Pang Thdi Tra, Pang Thanh Chung, Tran Ngoc Diing
Evaluation of some prognostic pathological features of tumor
microenvironment in colorectal adenocarcinoma
Chan doan giai phiu bénh sinh thiét than ghép theo hé thong
phan loai Banff ndm 2022

Nguyén Thiy Linh, T6 Phii An, Ta Van Pong

D6 Quang Anh, Tran Quang Hau, Nguyén Thu Hién
Pathological diagnosis of renal allograft biopsy according to
the 2022 Banff classification
Khao sat kich thudc dulb’ng thd ving hau trén phim chim tia hinh
non & nguoi bénh réi loan thai duong ham tai Bénh vién
Réang Ham Mat Trung uwong Ha ndi ndm 2024

V& Thi Thity Hong, Tran Thi Kim Lién, Nguyén Anh Chi

Vii Hiru Trung, Pham Thi Thu Hc%ng, Ta Thu Anh

Phan Thi Bich Hanh, Pham Thi Ngadn
Survey on pharyngeal airway dimensions in cone-beam

computed tomography in temporomandibular disorders patients
at the National Hospital of Odonto-Stomatology, Hanoi in 2024

Trang
97

106

114

123

132



TAP CHi Y DUQC HQC QUAN SU SO 5 - 2025

NGHIEN CUU GIA TRI CUA METHYL HOA GENE SEPT9
HUYET TUONG TRONG CHAN POAN UNG THU PAI TRUC TRANG

Dwong Thuy Linh', Vii Anh Hai', Nguyén Vin Hiing?
Hoé Hiru The®, Nguyén Vin Ba*

Tom tat

Muc tiéu: Nghién ctru gié tri caa methyl hoa gene SEPT9 (MSEPT9) mau ngoai
vi trong chan doan ung thu dai truc trang (UTDTT). Phwong phdp nghién ciru:
Nghién ctru m6 ta cit ngang cé ddi chuang trén 244 nguoi tham gia, trong d6 c6 92
ngudi khoé manh kiém tra sirc khoé tai Bénh vién Quan y 103 va 152 bénh nhan
(BN) UTPTT diéu tri tai Bénh vién Quan y 103 va Bénh vién K tir thang 01/2021
- 12/2024. Xét nghiém mSEPT9 mau ngoai vi dugc xac dinh bang ky thuat semi
nested PCR véi mau do khoa kéo dai chudi (Extendable Blocking Probes - EXBPS).
Két qud: Gia tri cia mSEPT9 phan biét BN UTDTT véi ngudi khoé manh dat d6
nhay 76,31%, d6 dic hiéu 89,13%, gia tri chan doan duong tinh (positive
predictive value - PPV) 92,06%, gia tri chan doan am tinh (negative predictive
value - NPV) 69,49%. Phan tich duong cong ROC ghi nhan gia tri chan doan
UTDTT ciia mSEPT9 ¢6 AUC dat mic tot 0,827 véi p < 0,0001, nhom ngudi o
MSEPTY duong tinh c¢6 nguy co UTDTT cao gip 26,42 lan nhém nguoi c6
MSEPT9 am tinh vaéi p < 0,0001. Trong nhom UTDTT, BN ¢6 mSEPT9 duong
tinh c6 nguy co giai doan muon gap 3,719 1an so véi BN c6 mSEPT9 am tinh voi
p < 0,001. Két lugn: mSEPT9 c6 gia tri chdn doan UTDTT véi d6 nhay, do dac
hiéu cao va su thuan tién, khdng xam nhap dong vai trd cai thién chat lugng phét
hién sém UTDTT.

Tur khéa: Ung thu dai truc trang; mSEPT9; K§¥ thuat semi-nested PCR.

!Khoa Vit ly Xa tri, Trung tim Ung buwéu, Bénh vién Quan y 103, Hoc vién Quany
’Trung tim Ung buéu, Bénh vién Dai hoc Y Ha Ni
3Vién Nghién ctru Y Dwec hoc Quan sw, Hoc vién Quany
“Phong Khoa hoc Quan su, Hoc vién Quany
“Téc gia lién h¢: Dwong Thuy Linh (Bsduonglinh103@gmail.com)

Ngay nhan bai: 21/3/2025

Ngay dwoc chap nhan ding: 25/4/2025
http://doi.org/10.56535/jmpm.v50i5.1266
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RESEARCH ON THE VALUE OF METHYLATION OF THE SEPT9
GENE IN PLASMA FOR THE DIAGNOSIS OF COLORECTAL CANCER

Abstract

Obijectives: To study the value of methylation of the SEPT9 gene (MSEPT9) in
peripheral blood for the diagnosis of colorectal cancer (CRC). Methods: A cross-
sectional descriptive, controlled study was conducted on 244 participants,
including 92 healthy individuals undergoing health checks at Military Hospital 103
and 152 patients with CRC monitored at Military Hospital 103 and the Vietnam
National Cancer Hospital from January 2021 to December 2024. The detection of
MSEPT in peripheral blood was determined using the semi-nested PCR technique
with an extended sequence probe (ExBP). Results: The early detection value of
CRC using mSEPT9 differentiated CRC patients from healthy individuals with a
sensitivity of 76.31%, specificity of 89.13%, positive predictive value of 92.06%,
and negative predictive value of 69.49%. ROC curve analysis recorded an AUC of
0.827 for the diagnostic value of CRC using mSEPT9, with p < 0.0001. Individuals
with positive mSEPT9 had a 26.42 times higher risk of CRC than those with
negative mSEPT9 (p < 0.0001). In the CRC group, patients with positive mSEPT9
had a 3.719 times higher risk of progressing to late-stage disease compared to those
with negative mSEPT9 (p < 0.001). Conclusion: mSEPT9 demonstrates high
sensitivity and specificity as a diagnostic tool for CRC, and its convenience and
non-invasive nature play a role in improving the quality of early screening for CRC.

Keywords: Colorectal cancer; SEPT9 gene methylation; Semi-nested PCR technique.

PAT VAN PE

Ung thu dai truc trang duoc phéat hién
sém c¢6 thé chira khoi hoan toan, giai
doan bénh tai thoi diém phat hién 1a yéu
t6 tién luong thoi gian séng con toan b
5 nam ¢ giai doan | la > 90%, giam
xudng 70% & giai doan 11, 58% ¢ giai
doan 11, 15% ¢ giai doan IV, tham chi
giam chi con 5% [1]. Cho dén nay, tuy
cd rat nhiéu tién bo trong thm soat, chan
doan bénh nhung van cé khoang 25%
UTDTT da di cin tai thoi diém chan
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doan [2]. Mac du néi soi dai truc trang
sinh thiét duoc coi 12 tiéu chuan vang
trong sang loc va chan doan UTPTT
véi do nhay 93 - 94% va do dac hiéu 1én
dén 99,8% [3] nhung tinh xam 14n, chi
phi cao va tinh phiic tap vé tai bién khi
thuc hién han ché tinh phu hop cua xét
nghiém nhu mot ¢éng cu sang loc. Diéu
nay dan dén doi hoi phét trién cac xét
nghiém chan doan khong xam lan ting
cuong phat hién sém va giam céc thu
thuat xam 1an khong can thiét. Hién tai,
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dau an sinh hoc chan doan dua trén
methyl héa DNA trong mau déi Voi
UTDTT déu tién duge Co quan Quan ly
Thuc phim va Dugc pham Hoa Ky
(FDA) phé duyét chap thuan la xét
nghiém sang loc dai truc trang véi dau
an mSEPT9 tr thang 4/2016 [4]. Trén
thé gidi da co nhiéu nghién ctu khang
dinh dwoc gié tri chan doan phat hién
som UTDTT ctaa mSEPT9. Tuy nhién,
tai Viét Nam, chung t6i chua ghi nhan
¢ nghién cru ndo vé gia tri chan doan
MSEPT9 mau ngoai vi ¢ BN UTDTT.
Vi vay, chung téi thuc hién nghién cau
nay nham: Nghién c:zu gia trj ciia mSEPT9
huyét twong trong chin dodn UTPTT.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Péi twong nghién ciu

Gom 152 BN UTDTT dugc chan
doan va diéu tri tai Bénh vién Quan y
103, Bénh vién K va 92 nguoi khoé
manh kham sac khoé dinh ky tai Bénh
vién Quan y 103 tu thang 01/2021 -
12/2024.

* Tiéu chudn lwa chon:

- Nhém bénh: BN UTDTT duoc
chan doan xac dinh bang giai phau
bénh, duoc diéu tri theo phac do cua Bo
Y té, xét nghiém mSEPT9 huyét twong
trude didu tri; day du ho so bénh an.

- Nhom ching: Nguoi khoé manh di
kham strc khoé dinh ky, kham tong thé
danh gia khong mac bénh 1y, duoc noi

soi toan bo dai truc trang danh gia
khong co polyp, khéng c6 khéi u, khdng
cé tinh trang viém dai tryc trang.

* Tiéu chudn logi trer:

BN da ting phau thuat, hod tri, xa tri
truéc khi xét nghiém mSEPT9; BN mic
2 loai ung thu; hd so bénh an va thdng
tin khéng ro rang.

2. Phwong phap nghién ctru

* Thiét ké nghién cizu: Nghién ciu
mé ta cat ngang c6 dbi chung.

* C# mau va chon mau: C& mau
thuan tién.

* Bién sa, chi tieu nghién ciu: Dac
diém chung vé tudi, giéi tinh caa nhém
bénh va nhom chimg. Pic diém lam
sang, can lam sang, giai doan bénh
TNM (theo AJCC - 2017). Biéu hién
tinh trang MSEPT9: Duong tinh/am
tinh. Xét nghiém CEA <5 ng/mL la &m
tinh. CEA > 5 ng/mL la duong tinh.

* Cdc buéc tién hanh nghién citu:

Thu thap dir liéu I[&am sang, can lam
sang, chan doan giai doan bénh UTPTT
theo TNM (AJCC - 2017). Thu thap
bénh &n ngoai trd, két qua noi soi dai
tryc trang, khdm tong quat cia nhom
ngudi khoé manh di kham dinh ky.

Thu thap mau méau caa BN UTDTT
xét nghiém mSEPT9 trude diéu tri. Thu
thap mau mau cua nhéom ngudi khoé
manh xét nghiém mSEPT9 trudc noi soi
dai truc trang. Mau méau duoc dua vé
xét nghiém mSEPTO tai Trung tdm Sinh
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hoc phan tir, Vién nghién ciru Y Duogc
hoc Quéan su, Hoc vién Quén y theo quy
trinh chuan xét nghiém Nested-PCR
str dung mau do khoa co kha ning kéo
dai chudi.

* Xir Iy sé liéu: Theo phan mém
SPSS 20.0, tinh d6 nhay, do dac hiéu,
chi s6 AUC, phan tich duong cong ROC,
kiém dinh su khac biét, chi s6 OR.

3. Pao dirc nghién ciu

Nghién ctiru dugc Hoi dong Pao dirc
Bénh vién Quan y 103 thdng qua theo
Quyét dinh s6 98/CNChT-HPDD, ngay
23/7/2020. S6 liéu nghién ciu dugc
Bénh vién Quan y 103 va Bénh vién K
cho phép sir dung va céng bd. Nhom tac
gia cam két khong c6 xung dot loi ich
trong nghién ctu.

KET QUA NGHIEN CUU

1. Pic diém chung caa nhém BN
UTDTT va nhom chirng

Phan b nhém tudi cho thay trung vi
tusi & nhom BN UTDTT la 63 tudi,
nhém ching 1a 44,5 tudi. Phan bé gisi
tinh trong nhoém UTDTT c¢6 51,3% nam
gigi, nhém chang ¢6 51,1% nir gidi.
Nhom UTDTT c¢6 ung thu dai trang bén
trai chiém ty Ié cao nhat (40%), thap
nhat 1a ung thu dai trang phai (23%).
Phan b vé giai doan bénh theo TNM
(tumour nodes metastasis) cho thay giai
doan 111 chiém ty Ié cao nhat (32,9%),
giai doan | chiém ty 1& thap nhat
(19,7%). Pic diém md bénh hoc ung
thu biéu mo tuyén chiém ty 1é cao nhat
(82,9%), d6 biét hoa vira chiém 84,2%.

2. Gia tri chan dean mSEPTY huyét twong é BN UTPTT

Bang 1. Gia tri 6 nhay, d6 dic hiéu, PPV, NPV
ctia mSEPTO trong chan doan UTPTT.

, UTPTT _ Khong UTDTT )

mSEPTO huyét twong o ng %) Téng

Am tinh 36 (30,5) 82 (69,5) 118

Duong tinh 116 (92,1) 10 (7,9) 126

Gia tri xét nghiém 95%CI
P6 nhay (%) 76,31 68,75 - 82,82
P dic hicu (%) 89,13 80,91 - 94,66
PPV (%) 92,06 86,52 - 95,44
NPV (%) 69,49 62,92 - 75,35
OR 26,42 (p = 0,0001) 12,41 - 56,24

Phan tich xét nghiém mSEPT9 dat do nhay 76,3% v&i 95%Cl: 68,75 - 82,82; do
dac hiéu 89,1% va6i 95%Cl: 80,91 - 94,66. PPV dat 92,06% vé6i 95%Cl: 86,52 -
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95,44; NPV dat 69,49% véi 95%Cl: 62,92 - 75,35. Nhém mSEPT9 duong tinh c6
nguy co bji UTPTT cao gap 26,42 1an so véi nhém mSEPT9 am tinh (OR = 26,42,
p < 0,0001).

BUONG CONG ROC

0.8+

0.6+

PO NHAY

0.4

0.29

0.0 T T T
0.0 02 04 06 08 10

PO BACHIEU
Hinh 1. Buong cong ROC cia mSEPT9
trong chan doan UTDTT phan biét véi nhom ngudi khoé manh.

Gia tri chan doan UTDTT phan biét v6i nhom ngudi khoé manh, mSEPT9 ¢6
gia tri chan doan mirc do tét vai AUC dat 0,827 (95%Cl: 77,3 - 88,2) p < 0,0001.
Bang 2. Mtrc d6 biéu hién mSEPT9 huyét twong phén biét
UTDTT giai doan sém va UTDTT giai doan muon.

Bién s6 mSEPTY (), n (%) mSEPTY9 (+),n (%) n (%)
UTDTT 36 (23,7) 116 (76,3) 152 (100)
Giai doan

Giai doan sém 25 (36,2) 44 (63,8) 69 (100)
Giai doan muon 11 (13,3) 72 (86,7) 83 (100)
OR 3,719
p 0,001
95%CI 1,667 - 8,295

Trong nhom BN UTDTT giai doan mudn (giai doan 11, IVV) ¢6 86,7% mSEPT9
duong tinh, ty 1€ MSEPT9 duong tinh ¢ giai doan som (giai doan I, 11) la 63,8%.
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BN UTPTT mSEPT9 duwong tinh c¢6 nguy co ung thu giai doan muon cao gap
3,719 lan so v&i nhdm mSEPT9 am tinh (OR = 3,719, p < 0,001).

PUGNG CONG ROC

10 / —— mSEPTY trudre diéutri
nhom CEA
// Két hop mSEPTA va CEA
—Reference Line

DO NHAY

0 T T T T
00 02 04 06 08 10
PO PAC HIEU

Hinh 2. Buong cong ROC két hgp mSEPT9 va CEA
trong chan doan UTDTT phan biét giai doan sém vai giai doan muon.
Gia tri chan doan UTDTT giai doan sém (giai doan | va 1) véi giai doan muon
(giai doan 111 va IV) cia mSEPT9 két hop CEA & muc trung binh véi AUC 0,686,
p < 0,05, d0 nhay 86,7%, d¢ dac hi¢u 36,2%.

Do nhay mSEPT9 va CEA theo giai doan b¢nh

100.00% 84.0 90,9 e g

80.00% 718 S
53,3

60.00% :

0 38,5 38,0
40.00%
20.00% 10,0
0.00%

Giai doan 1 Giai doan I1 Giai doan I11 Giai doan IV

EmSEPT9 = CEA

Biéu d0 1. Gi4 tri chan doan cia mSEPTY va CEA theo giai doan bénh.

MSEPTY cho thiy d6 nhay cao hon ¢ tat ca cac giai doan UTPTT so véi CEA.
Cu thé, & giai doan | ¢6 53,3% BN c6 mSEPT9 duong tinh trong khi chi c6 10%
BN ¢6 CEA duong tinh; & giai doan 11, mSEPT9 c6 thé phat hién sb lugng BN gan
gap d6i (71,8%) so v4i CEA (38,5%); & giai doan I11, mSEPT9 c6 kha niang phat
hién gap 2,2 1an (84%) so véi CEA (38,0%).

102



TAP CHi Y DUQC HQC QUAN SU SO 5 - 2025

BAN LUAN

Dbé xac dinh gia tri chan doan cua
mSEPT9 trong chan doan UTDTT,
ching toi thiét ké nghién ctu bénh
ching va thu duogc két qua xét nghiém
d6 nhay 1a 76,3%, @0 dac hiéu la 89,1%,
PPV 92,1%, NPV 62,1%, gia tri chan
doan phan biét UTDTT véi nguoi khoé
manh & muc tdt AUC dat 0,827 voi
p <0,0001; OR = 26,42, p < 0,0001. Két
qua nghién ctu caa chang tdi phu hop
véi mot s6 nghién ctru trude do, cu the:
Theo tac gia Sun va CS (2019) [5] khi
xét nghiém mSEPT9 sang loc va chan
doan cho 600 truong hop > 40 tudi co
nguy co cao mic UTDTT, 50 BN
UTDTT trude diéu tri, ghi nhan 6 nhay
va do dac hiéu cuaa mSEPT9 la 73,0%
va 94,5%, AUC la 0,8. Nghién ctru cua
chung t61 dat d6 nhay cao hon nhung do
dic hiéu thip hon so véi nghién ctu
nay. Theo tac gia Lu va CS (2022) [6]
khi nghién ctu nhom 616 BN UTDTT
va 122 nguoi khoé manh dugc xet
nghiéem mSEPT9 ghi nhan do nhay
72,94%, dd dac hiéu 81,97%, AUC la
0,826. Nghién ctru nay dat d6 nhay, do
dic hiéu déu thap hon nghién ciru cua
ching t6i, vé gia tri AUC thi co su
tuong d6ng. Theo tac gia Liang Min va
CS (2023) [7] thuc hién phan tich gop
79 nghién cuu vé gia tri cia mSEPT9

trong chan doan UTDTT sir dung bo xét
nghiém thuong mai Epi procolon 2.0
ghi nhan d6 nhay 0,679 (95%CI: 0,622
- 0,732), d6 dac hiéu la 0,903 (95%Cl:
0,878 - 0,923), AUC la 0,8.

Ngoai ra, dd nhay chan doan cua
MSEPTY cling cao hon so vai d nhay
ciia diu 4n CEA véi ngudng gia tri 1a
5 ng/mL ¢ tt ca cac giai doan. Trong
nghién ciru cua ching téi, do nhay phat
hién giai doan | 1a 53,3%, giai doan Il la
71,8%, giai doan Il la 84%, giai doan
IV 12 90,9%. Ké&t qua nay cua ching toi
cling phu hop vaéi cac nghién ctiru khac
déu ghi nhan do nhay cao hon ddi voi
nhitng BN c6 bénh giai doan Il - 1V, cé
cai thién vé d6 nhay phét hién & giai
doan |. Theo Sabine Leerhoff va CS
(2023) [8] nghién cuu trén 120 BN
UTDTT ciing ghi nhan d6 nhay phat
hién cua mSEPT9 cao hon so vdi do
nhay phat hién ciia CEA ¢ tat ca c4c giai
doan bénh vaéi ty 1€ duong tinh cua
MSEPT9, CEA ¢ giai doan | 1a 33% so
voi 12%, giai doan Il 1a 68% so Vi
35%, giai doan Il 1a 48% so véi 27%,
giai doan 1V 1a 84% so vai 46%. Theo
tac gia Quian Sun va CS (2024) [9] ghi
nhan gia tri phat hién mSEPT9 theo giai
doan UTDTT lan luot 12 giai doan I
53%, giai doan II 76,5%, giai doan Il
72,3%, giai doan IV 88,9%. Pong thoi,
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trong nghién ctru caa chung téi khi phan
nhom giai doan sém (giai doan I, 11) khi
khdi u khu trd tai chd va nhom giai doan
muon (giai doan 111, 1V) khi khéi u tién
trién tai ving c6 di cin hach va di cin
xa, ghi nhan gia tri chan doan cua
MSEPTY phéi hop CEA dat AUC 0,686,
p < 0,05, do nhay 86,7%, do dic hicu
36,2%, OR = 3,719, p < 0,001.

Nhu vay, mSEPT9 phat hién trong
mau ngoai vi la xét nghiém co gia tri
chan doan phat hién sém UTDTT phu
hop vé co ché bénh sinh cua tinh trang
methyl hod DNA dan dén su bat hoat
qua trinh phién ma, wc ché hoat dong
cac gene gay ung thu, day la qué trinh
quan trong trong su thuc day hinh thanh
ung thu som. Trong do, gene SEPT9
nam trén nhiém sic thé 17925.3 va cé
biéu hién rong rdi trong cac té bao
ngudi. Két qua nghién ctu xét nghiém
methyl héa & mac mé va huyét tuong
cho thay ving khai dong SEPT9-v2 da
bi methyl héa gan nhu hoan toan & BN
UTDTT va tién ung thu [10]. Voi k§
thuat xét nghiém Nested-PCR st dung
mau do khoa c6 kha ning kéo dai chudi,
cai thién dugc do nhay cao, dong thoi
chi phi xét nghiém tiét kiém, tao co hoi
mao rong xét nghiém tich hop véi 1am
sang trong thuc hanh diéu tri cho BN.
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KET LUAN

Xét nghiém mSEPT9 trong chan doan
UTDTT dat d6 nhay 76,3%, @6 dac hiéu
89,1%, PPV 92,1%, NPV 62,1%, gia tri
chan doan phan biét UTDTT véi nguoi
khoé manh & muc tét AUC dat 0,827,
v6i OR = 26,42, p < 0,0001. Gia tri chan
doan mSEPT9 dat d6 nhay cao hon gia
tri chan doan ciia CEA & tat ca céc giai
doan bénh UTDTT.

Loi cam on: Nhom tac gia xin gui
|6i cam on chan thanh t&i cac nhan vién
cua Trung tdm Sinh hoc Phan tir, Hoc
vién Quan y; Ngoai bung 1, Bénh vién
K; Trung tam Ung budu, Bénh vién
Quén y 103 va cac BN tham gia nghién
ctru da gitp chung t6i thuc hién nghién
ctru nay.
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MUC LUC
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NGHIEN CUU PAC PIEM METHYL HOA GENE SEPT9 HUYET TUONG
TRUOC VA SAU PHAU THUAT TRIET CAN O BENH NHAN
UNG THU PAI TRUC TRANG GIAI POAN III

Duwong Thuy Linh'*, Hé Viét Hoanh', Nguyén Khdnh Vin®
Hé Hitu Tho®, Nguyén Viin Ba*
Tém tit
Muc tiéu: Nghién ctru dic diém methyl hoa gene SEPT9 (mSEPT9) méau ngoai
vi trudc va sau phﬁu thuat triét can ¢ bénh nhan (BN) ung thu dai truc trang
(UTPTT) giai doan II1. Phwong phdp nghién ciru: Nghién ciru mo ta cit ngang,
theo doi doc trén 50 BN UTDTT giai doan III, diéu tri tai Bénh vién Quan y 103
va Bénh vién K tir thang 01/2021 - 12/2024. Két qud: Ty 1é mSEPT9 huyét tuong
duong tinh sau phau thuat triét can 13 34% (17/50 BN). giam déng ké so voi trude
phau thuat 12 84% (42/50 BN). Phan tich duong cong ROC ghi nhan gi tri phan
biét tinh trang tién trién khi két hop mSEPT9 duong tinh trudc va sau phau thuat
& mire kha tot (AUC = 0,755, p <0,05). BN c6 mSEPT9 duong tinh sau phﬁu thuat
¢ nguy co tién trién cao hon, thoi gian song bénh khong tién trién (progression-
free survival - PFS) ngan hon so v6i BN mSEPT9 am tinh sau phau thuat (OR =7,
p < 0,05). Phan tich da bién ghi nhan mSEPTY sau phau thuat (HR: 10,738,
p < 0,05) 12 yéu t6 doc lap du bao PFS ngan hon & nhom BN UTDTT c6 mSEPT9
duong tinh sau phau thuat. Két ludgn: mSEPT9 c6 gia tri tién lugng va theo ddi tién
trién sau phau thuat triét cin & BN UTDTT giai doan III.
Twr khoa: Ung thu dai tryc trang giai doan II1; Methyl gene SEPT9; Thoi gian
sdng bénh khong tién trién.

"Trung tim Ung buéu, Bénh vién Quan y 103, Hoc vién Quén y
2Cyc Quén y, Tong cuc Hau cin K¥ thuit
3Vién Nghién ciru Y Duge hoc Quén sw, Hoc vién Quén y
‘Bénh vién Quany 175
“T4c gia lién hé¢: Dwong Thuy Linh (Bsduonglinh103@gmail.com)
Ngay nhan bai: 30/3/2025
Ngay duge chip nhan ding: 22/5/2025
http://doi.org/10.56535/jmpm.v50i6.1276
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RESEARCH ON THE CHARACTERISTICS OF SEPT9 GENE
METHYLATION IN SERUM BEFORE AND AFTER SURGERY IN
PATIENTS WITH STAGE III COLORECTAL CANCER

Abstract

Objectives: To study the characteristics of SEPT9 gene methylation (mSEPT9)
in peripheral blood before and after radical surgery in patients with stage III
colorectal cancer (CRC). Methods: A cross-sectional descriptive and longitudinal
study was conducted on 50 patients with stage III CRC treated at Military Hospital
103 and Vietnam National Cancer Hospital from January 2021 to December 2024.
Results: The percentage of positive mSEPTY in plasma after surgery was 34%
(17/50 patients), significantly reduced compared to 84% (42/50 patients) before
surgery. ROC curve analysis showed that the value of distinguishing the
progression status when combining positive mSEPT9 before and after surgery was
good (AUC = 0.755, p < 0.05). Patients with positive mSEPT9 after surgery have
a higher risk of progression and shorter progression-free survival (PFS) than
patients with negative mSEPT9 after surgery (OR = 7, p < 0.05). Multivariate
analysis indicated that mSEPT9 after surgery (HR: 10.738, p < 0.05) is an
independent predictive factor for significantly shorter PFS in stage III CRC
patients with positive mSEPT9 after surgery. Conclusion: mSEPT9 has prognostic
value and helps monitor progression after radical surgery in stage II1 CRC patients.

Keywords: Stage III colorectal cancer; Methylation of the SEPT9 gene;
Progression-free survival.

PAT VAN PE

Theo Globocan 2022, UTDTT dung
thir 3 vé ty 1é méi méc véi 1.926.425 ca,
dung thir 2 vé ty 16 tir vong voi 904.019
ca [1]. Diéu nay cho thiy ty 16 mic va
ty 1€ tir vong cua UTDTT c6 xu hudng
tang trong nhitng ndm qua. Mac du, cac
chién luoc diéu tri dang lién tuc phat
trién nhung 30 - 50% BN & giai doan I
- I1I bi tai phat, di cin sau phau thuat,
day 14 1y do quan trong nhat gay tir vong

[2]. Hién tai, van con thiéu cac phuong
phéap du doan tai phat cia UTDTT. Méc
du khang nguyén phoi thai ung thu
(CEA - Carcinoembryonic Antigen) va
cat 1op vi tinh (CLVT) 1a xét nghiém
chinh theo ddi sau phau thuat, nhung do
nhay va do dac hiéu ciia CEA khong cao.
CLVT khong thé lap lai thuong xuyén
do burc xa va gia thanh cao, dac biét mot
sd ton thuong tai phat di cin nho khong
thé phat hién dugc. Gan ddy, phan tich
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DNA khéi u luu thong (ctDNA) 1a chién
luoc déy htra hen dé phat hién sy ton tai
tdi thiéu cua khdi u, tuy nhién, ctDNA
khong phat hién dugc > 50% BN tai
phat sau ph?lu thuat, cho théy do nhay
khiém ton [3]. Do do, thuc su can co xét
nghiém hiéu qua dé phat hién sém tai
phat UTDTT. Methyl hoa DNA 12 bién
d6i biéu sinh quan trong dan dén su wrc
ché qué trinh phién ma va bat hoat cac
gene sinh ung thu, day l1a qua trinh quan
trong trong phat sinh va tién trién ung
thu. Gene SEPT9 ndm trén nhiém sic
thé 17¢25.3 va biéu hién rong rai ¢ té
bao nguoi. Két qua cac nghién ctru vé
methyl hoa cho thdy viung khoi dong
SEPT9-v2 bi methyl héa gan nhu hoan
toan & BN UTDTT [4]. Trén thé gioi da
c¢6 nhiéu nghién ctru vé gié tri tién luong,
theo doi tai phat cia mSEPT9 & BN
UTDTT. Tuy nhién, tai Viét Nam, chua
c6 nghién ctru nao vé mSEPTY & BN
UTDTT sau phau thuat triét cin. Vi vay,
chung t61 thuc hién nghién clru nay
nham: Nghién civu dic diém methyl hod
gene SEPT9 huyét twong trudc va sau
phadu thudt triét can ¢ BN UTPTT giai
doan 111.

POI TUQNG VA PHUONG PHAP
NGHIEN CcUU

1. P6i twong nghién ciu
Gom 50 BN UTDTT giai doan III

duoc chan doan va diéu tri tai Bénh vién
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Quan y 103, Bénh vién K tur thang
01/2021 - 12/2024.

* Tiéu chuan lira chon: BN UTDTT
duoc chan doan xac dinh bang giai phiu
bénh, chan doan giai doan theo AJCC -
2017, diéu trj theo phac do cua Bo Y té
c6 chi dinh phau thuat triét can; BN ¢
da xét nghiém mSEPTY9 huyét tuong
trudc pha:lu thuat va sau phﬁu thuat triét
cin 7 ngay; BN day du hd so bénh an.

* Tiéu chudn logi trir: BN ¢6 > 2 ung
thu; BN khong c6 chi dinh phﬁu thuat
triét can; BN ¢ tién trién ning sau phau
thuat phai nam hoi sirc cip ciru > 7 ngay
sau mo; hd so bénh 4an va thong tin
khong r0 rang.

2. Phuwong phap nghién ciru

* Thiét ké nghién cieu: Nghién ciru
mo ta cat ngang c6 theo ddi doc.

*Co& mau va chon mau: C& mau
thuan tién.

* Bién s, chi tiéu nghién ciru: Pic
diém 1am sang, can 1am sang, giai doan
bénh TNM (theo AJCC - 2017). Xét
nghiém mSEPT9: Duong tinh/dm tinh.
Ghi nhan PFS tinh theo thang bt dau tir
lac chan doan xac dinh cho dén khi co
bang chimg vé tién trién tai phat hoic
di can.

* Cdc bude tién hanh nghién ciru:

Thu thap dir li€u l1am sang, can lam
sang, chan doan giai doan bénh UTDTT
theo TNM (AJCC - 2017). Thu thap
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bénh an ndi tra theo ddi BN tir khi chan
doan, bat dau diéu tri dén khi phat hién
c6 tai phat, di can. Thu thap mau mau
cua BN UTDTT xét nghiém mSEPTY
trude diéu tri. Thu thap mau mau sau
phau thuat triét cin 7 ngay. Mau mau
duoc dua vé xét nghiém mSEPTY tai
Trung tam Sinh hoc phan tu, Vién
Nghién ctru Y Dugc hoc Quan su,
Hoc vién Quan y.

*Xip Iy so liéu: Theo phan mém
SPSS 20.0, tinh d0 nhay, dé dac hiéu,
chi s6 AUC, phan tich dudng cong ROC,

kiém dinh sy khac biét, chi s6 OR,
lugng PFS theo
phuong phap Kaplan Meier, phan tich

phan tich udc
héi quy Cox.

3. bao dirc nghién ciru

Nghién ctru dugc Hoi déng bao dtic
Bénh vién Quan y 103 thong qua
(s6 98/CNChT-HPDD ngay 23/7/2020).
S6 liéu nghién ctu duoc Bénh vién
Quéan y 103, Bénh vién K cho phép
str dung va cong b6. Nhom tac gia cam
két khong co xung dot loi ich trong
nghién cuu.

KET QUA NGHIEN CUU
1. Bién dong mSEPTY huyét twong & BN UTPTT trudc va sau phiu thuét

mSEPTY trudc va sau phau thuat triét can

Sau diéu tri _ 66% l
rrocedicu i (A 6% )

0% 20%

® Duong tinh

40%

60% 80% 100%

Am tinh

Hinh 1. Sy thay ddi mSEPTY trudce va sau phau thuat triét cin.

Xét nghiém mSEPTY trén 50 BN UTPTT giai doan III trudc phau thuat va 7
ngay sau phau thut triét cin, ty 16 duong tinh véi mSEPT9 huyét trong sau phau
thuat 1a 34% (17/50) giam déng ké so véi trude phau thuat 1a 84% (42/50), voi sy

thay d6i co ¥ nghia thong ké (p = 0,027).
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2. Moi lién quan giira dic diém mSEPTY sau phiu thuat va PFS & BN
UTPTT giai doan III sau phiu thuit tri¢t cin
Bang 1. Mbi lién quan giita mSEPTY sau phau thuat va tinh trang tién trién
sau phau thuat triét cin & nhom BN UTDTT giai doan I11.

i . Khong tién trién Tién trién 2
Nhom doi tuwgng n (%) n (%) Tong
mSEPT9 sau phau thuat
Am tinh 30 (90,9) 03 (9,1) 33 (100)
Duong tinh 10 (58.,8) 07 (41,2) 17 (100)
OR 7,000
p 0,021 (95%CI: 1,515 - 32,333)

Trong 33 BN mSEPT9 am tinh sau phiu thuat c6 03 BN (9,1%) tién trién, trong
17 BN mSEPT9 duong tinh c6 07 BN (41,2%) tién trién. BN sau phﬁu thuat triét
can nhom mSEPTY duong tinh c6 nguy co tai phat va di cin cao gap 7 1an so véi
nhém mSEPT9 Am tinh sau phau thuat (OR =7, p < 0,05).

PUGONG CONG ROC
1.0
Fa
v ___trwdce va sau phau thuat
05+ — mSEPT9 trwéc didu tri
mSEPT9 sau diéu tri
// — Puong chéo tham khao
> 06 AUCyee gidgutri: 0.6: p > 0,05
é AUC e va sau aidn it 0,755 p < 0,05
ro.
o]
0.4
o
0.2 /
0.0 T T T T
0.0 0.2 04 06 08 10
PO DAC HIEU

Hinh 2. Phan tich gié tri du doan tién trién sau phau thuat khi két hop
mSEPTY trudc va sau phau thuat & BN UTDTT giai doan IIL.

Phan tich dudng cong ROC cho thdy mSEPTY trudc phau thuat khong c6 ¥
nghia trong dy doan tinh trang tién trién cia BN UTDTT giai doan III sau phau
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thudt triét can véi AUC = 0,6; p > 0,05. Khi két hop v6i mSEPT9 sau phau thuat
c6 gid tri dy doan tinh trang tién trién sau phﬁu thuét triét can & mac do kha tot
(AUC = 0,755, p <0,05).

Song bénh khéng tién trién

=
- =

(a)

T T T T
10.00 20,00 30.00 4000

Thoi gian (thang)

0.8

0.6

0.4+

Song bénh khang tién trién

0.29

0.0

- mSEPTY sau diéu tri

mSEPTY sau diéu tri m tinh
mSEPTY sau diéu trj dwong tinh
mSEPTY sau diéu tri am tinh

mSEPTY trude diéu tri dwong tinh

e - mSEPTY trwéc va sau diéu tri

b e

0o

(b)

T T T T
10,00 2000 3000 4000

Thoi gian (thang)

mSEPTO trude didu tri 4m tinh

J diéu tri &m tinh

mSEPTY trwde dicu try duong tinh
mSEPTO sau dicu tri 4m tinh
mSEPTO trwée didu tri duong tinh
mSEPTO sau dlé'u_ tri dwong tinh

e MSEPTO trzde dicu trn dm tinh

mSEPTY sau difu tri dm tinh
mSEPTO trede didu tri duong tinh
mSEPTY sau diéu tri 4m tinh
mSEPTO trzde didu tri duong tinh
mSEPTY sau didu tri duong tinh

Hinh 3. Udc luong tién trién sau phau thudt triét can theo phuong phap Kaplan-Meier.
(a): mSEPTY sau phau thuat, (b): mSEPT9 trudc va sau phau thuat.

PFS 6 nhom mSEPT9 duong tinh sau phau thuat ngan hon so vi nhém mSEPT9
am tinh sau phau thuat, khac biét c6 ¥ nghia thong ké. Két hop mSEPTY trude va
sau phau thuat thay tién luong tot nhat cho nhom mSEPT9 am tinh trudc va sau
phau thuat; PFS ngin nhat & nhém mSEPT9 duong tinh ca trudc va sau phau thuat,
su khac biét c6 y nghia véi p < 0,05 (kiém dinh Log Rank).
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Bang 2. Hoi quy Cox cho PFS 6 BN UTDTT giai doan III.

o Don bién Da bién
Bién so
PFS HR (95%CI) p PFS HR (95%CI) p
Nam 1 (re I (re
Gi6i tinh D 0,940 (e 0,853
Nir 0,953 (0,268 - 3,379) 0,869 (0,198 - 3,827)
, <60 1 (re 1 (re
Tudi b 0,606 (e 0,961
> 60 1,387 (0,401 - 4,796) 0,961 (0,247 - 3,731)
DT phai 1 (ref) 1 (ref)
Vitriu DT trai 2,21 (0,267 - 18,439) 0,461 2,103 (0,173 -25,637) 0,560
Truc trang 1,221 (0,12 - 11,754) 0,863 3,271 (0,247 - 43,338) 0,369
. <5 1 (ref) 1 (ref)
Chiéu dai u (cm) 0,210 0,238
>5 2,375 (0,61 - 9,196) 0,345 (0,059 - 2,023)
<4 1 (ref) 1 (ref)
Duong kinh (cm) 0,092 0,130
>4 3,207 (0,82 - 12,444) 0,259 (0,045 - 1,491)
Noncarcinoma 1 (ref) 1 (ref)
GPB . 0,356 0,976
Carcinoma 0,037 (0,00 - 41,09) 0,746 (0,001 - 59,49)
G3 1 (ref) 1 (ref)
Do mo6 hoc 0,599 0,846
G1+G2 0,574 (0,072 - 4,555) 0,787 (0,07 - 8,78)
T1+T2 1 (ref) 1 (ref)
Giai doan T 0,674 0,102
T3+ T4 0,748 (0,193 - 2,895) 7,63 (0,669 - 86,99)
Am tinh 1 (ref) 1 (ref)
mSEPTY trude PT 0,368 0,977
Duongtinh 26,753 (0,021 - 3430) 0,001 (0,00 - 40,01)
Am tinh 1 (re I (re
mSEPTY sau PT (ref) (ref) R
Duongtinh 5,677 (1,457 - 22,117) 10,738 (1,18 - 97,69)

(GPB: Gidi phdau bénh; PT: Paqi trang; PT: Phdu thudt)

Phén tich don bién cho thdy mSEPT9 duong tinh sau phau thuat (HR: 5,677,
p <0,05) lién quan dén thoi gian PFS ngdn hon so v6i nhém mSEPT9 4m tinh sau
phiu thuat. Phan tich da bién ghi nhan mSEPT9 duong tinh sau phiu thuat trit
can (HR: 10,738, p < 0,05) 1a yéu t6 doc 1ap du bao PFS ngin hon so véi nhém
mSEPT9 am tinh sau phau thuét.
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BAN LUAN

Pé nghién ctru vé bién dong cua
mSEPTY trude va sau diéu tri triét can
dong thoi budc dau danh gia kha ning
tién luong du dodn tién trién sau phau
thuat, ching t6i 14y méu ngoai vi cia
BN UTDTT xét nghiém mSEPT9 trudce
diéu tri va sau phau thuat 7 ngdy, theo
ddi doc ghi nhan thoi diém tai phat, di
can néu co. Nghién ctru thu duoc két
qua nhom BN mSEPT9 duong tinh sau
phau thuét c6 nguy co tién trién cao hon
so v6i nhom mSEPT9 am tinh sau phau
thuat (OR =7, p < 0,05). Phan tich séng
con theo phuong phap Kaplan-Meier
ghi nhan nhém c6 mSEPT9 duong tinh
sau phau thuat c6 PFS ngan hon déng
ké nhom mSEPT9 4m tinh sau phiu
thuat, dong thoi khi phan tich da bién
nhan théy mSEPT9 sau phﬁu thuat triét
can (HR: 10,738, p <0,05) 1a yéu t6 doc
lap du bao PFS cia BN UTDTT. Két
qua nghién ctru cua ching t61 phu hop
v6i mot sb6 nghién ctu trude do, theo
nghién ctru cua Yuan va CS (2022) [5],
BN UTDTT giai doan II - III sau phau
thuat duong tinh vé1i mSEPT9 c6 lién
quan dang ké voi PFS kém hon
(HR = 6,21, p < 0,001) va mSEPT9 van
1a yéu t6 dy bao doc 1ap manh nhét
trong nghién ctru da bién Cox phan tich
hdi quy (HR = 5,83, p < 0,001), vuot
trdi dang ké so voi CEA, CA19-9 va
CA24-2. Theo tac gia Hua Gao va CS
(2023), [6] ty I¢ di can & BN co6

mSEPT9 duong tinh sau phau thuat I3
81,25% (13/16), ty 1¢ di cdn & BN co
mSEPT9 am tinh sau phau thuat 13 5,19%
(04/77). Nhu vay, ty 18 tién trién di cin
¢ nhom BN c6 mSEPT9 duong tinh sau
phau thuit cao hon nhiéu so v6i nhoém
BN c¢6 mSEPT9 am tinh. Nghién ctu
cua ching t6i ciing ghi nhan 41,2%
(07/17) BN tién trién trong nhoém
mSEPTY duong tinh sau phau thuat cao
hon so véi 9,1% (03/33) BN tién trién
trong nhdém mSEPT9 am tinh sau phau
thuat. Tac gida Rong Li va CS (2024) [7]
theo ddi 30 BN UTPTT truéc phau
thuat va 7 ngay sau phau thuat ciing ghi
nhan ty ¢ duong tinh v61 mSEPT9
huyét twong trong tuan sau phau thuat
giam dang ké so véi giai doan trudc
phau thuat (23,33% so véi 66,67%),
v6i sy thay doi co ¥ nghia thong ké. Két
qua nghién ctru trén 1am sang vé dic
diém mSEPTY trudc va sau phau thuét
triét cin cho thay su pht hop véi co ché
bénh sinh cua UTDTT gay ra do qua
trinh tang tinh trang mSEPTY din dén
hau qua e ché phién ma, mét chirc
nang bat hoat khdi u, kich hoat cac con
duong tin hi¢u quan trong nhu Wnt/p-
catenin hodc PI3K/AKT thuc day phat
trién va di can UTDTT [8]. Nhu vay,
dic diém mSEPTY sau phau thuit co
thé duoc st dung danh gia hiéu qua
phau thuat ciing nhu tién luong nguy
co tai phat di cin sau phau thuat &
BN UTDTT.
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KET LUAN

Ty 1¢ mSEPT9 duong tinh sau phau
thuat triét can giam dang ké so véi trude
phau thuat. mSEPT9 duong tinh sau
phau thuat co gia tri du doan nguy co
tién trién cao hon so v&i nhom mSEPT9
am tinh sau phau thuat (OR = 7,
p < 0,05), két hop dic diém mSEPT9
trudc va sau phau thuat du doan tién
trién dat AUC = 0,755, p < 0,05. Phan
tich theo Kaplan-Meier ghi nhan nhom
mSEPT9 duong tinh sau phiu thut c6
PFS kém hon, dong thoi phan tich da
bién nhan thady mSEPT9 sau phau thuat
triét can (HR: 10,738, p < 0,05) 14 yéu
t6 doc 1ap du bao PFS ngin hon 6 nhom
BN UTDTT c6 mSEPT9 duong tinh sau
phau thuat.

Loi cam on: Chuing t6i chan thanh
cam on cac nhan vién cia Trung tdm
Sinh hoc phan tir, Hoc vién Quén vy;
Khoa Ngoai bung 1, Bénh vién K;
Trung tdm Ung budu, Bénh vién
Quan y 103 va cac BN tham gia nghién
ctru da gitip chung t6i thye hién nghién
curu nay.
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