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ABSTRACT

Objective: To analyse correlation between serum miR-124, TNF-a and IL-1B levels and carotid vulnerable spots in acute cerebral
infarction (ACI) patients, and explore the value of above biomarkers in diagnosing carotid artery plaques in ACI patients.

Study Design: Descriptive study.

Place and Duration of Study: Department of Neurology, Affiliated Hospital of Shandong Medical College, China, from January
2018 to November 2019.

Methodology: A total of 160 ACI patients with carotid atherosclerosis were divided into 73 cases of stable plaque group and 87
cases of vulnerable plague group based on the results of carotid ultrasound. Receiver operating characteristic (ROC) curve was used
to evaluate efficacy of serum miR-124, TNF-a and IL-1B used alone or in combination to diagnose carotid vulnerable plaques in ACI.
Results: Serum miR-124 relative expression, TNF-a and IL-1B levels in vulnerable plaque group were higher than those in stable
plaque group (all p<0.001). Serum miR-124 in vulnerable plaque group was positively correlated with TNF-a and IL-1B levels (r =
0.976, p<0.001; and r = 0.974, p <0.001). AUC for miR-124, TNF-a, and IL-1 combined in diagnosis of vulnerable carotid plaques
was 0.853 (95% CI: 0.790-0.915), with a sensitivity of 82.80%, and a specificity of 78.90%. The AUC diagnosed by miR-124, TNF-a,
and IL-18 was greater than all the AUCs diagnosed by three indicators alone.

Conclusion: Serum miR-124, TNF-a and IL-1B can be used as indicators for early auxiliary diagnosis of vulnerable carotid plaques in
patients with ACI, and combination of the three has the best diagnostic efficacy.
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INTRODUCTION However, they have not been widely used in underdeveloped
countries due to high expenses. For this reason, the search for
serum-sensitive biomarkers for the diagnosis of vulnerable
carotid plaguesin ACl patients has attractedincreasing attention.

As a cerebrovascular disease, acute cerebral infarction (ACI)
features brain tissue necrosis caused by a suddeninterruption of
theblood supply.'?Itischaracterised by ahighmortality and disa-
bility rate, and there is currently no effective treatment. Vulner- Athe.rosclerosislis a disease of chrgnic inflammation.”” Some
able atherosclerotic plaques have a tendency to ruptureandare ~ Studies have pointed out that serum inflammatory factors TNF-a
prone to secondary thrombus or fissure.* It is one of the main and IL-1B play an important role in the formation, development

causes of ACI. The 2016 ESC/EAS guidelines classified carotid 2" ‘rﬁL'Jp:ure :)ft.athetroslcl:.lteroticd plbaqudes.m'“ G!‘F’{i&their tissue
unstable plaques as extremely high risk in the risk classification speciiic .y, relative sta '.' y .an abun ancg, MIRNAS areugle3ner-
of cerebral infarction.’ Therefore, early identification of unstable aIIchonS|(.1ered aslpot.entlalb|om.alrkerslfort|ssu§damage: ' The
plaques and early intervention with appropriate measures are of m|R-1§4 ISI a brant1 zsiuz'sﬁec'ﬁ; mlctr;)RtNAFini/;‘Ilved 'S bralg
great significance for reducing disability and mortality as well as neuro eve.oprrlwen -Astudyhas shown . atmi e Fan f use

improving the prognosis of ACI. High resolution computed tomog- as a potential biomarker for early detection of braininjury.™ It has
raphy angiography and digital subtraction angiography are been found that miR-124 is closely related to the formation of

L . . 67  unstable atherosclerotic plaques.”® However, the effect of
imagingdiagnostic methods fordetecting vulnerable plaques. combined assessment with serum miR-124, TNF-a and IL-18 for

vulnerable carotid plaque in patients with ACI has not been

reportedyet.
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Neurology, Affiliated Hospital of Shandong Medical College,
China, from January 2018 to November 2019. This study was
approved by the Hospital Ethics Committee. A total of 160 ACI
patients with carotid atherosclerosis were enrolled as research
subjects. Inclusion criteria were that ACI patients who were first
diagnosed and confirmed by cranial MRI or CT; course of disease
<24 hours; patients who were confirmed to have carotid atheros-
clerotic plaques by carotid ultrasound; and patients who signed
informed consent for participating in the study. Exclusion criteria
were that patients with cerebral hemorrhage and transient cere-
bral ischemia diseases; patients with infection, brain trauma and
other diseases; patients with malignant tumors; patients with
severe systemicdiseases such as heart, liverand kidney; patients
with a history of trauma or surgery within 3 months; and patients
whose ultrasound result did not clearly show the carotid arteries,
suchasobeseordyskinetic patients.

Criterion for carotid atherosclerotic plaques was that the localised
intima-media thickness of the carotid artery =1.5 mm. Plaques
can be classified into lipid, fibrous, calcified; and mixed plaques
based on their pathological morphologies on the carotid ultra-
sound. Among them, fibrous and calcified plaques were stable
plaques. Lipid plaques and mixed plaques are vulnerable plaques.
Three experienced ultrasonographers jointly judged the nature of
carotid atherosclerotic plaques, and the judgment results were
determined based on agreement from more than two ultrasono-
graphers. The 160 ACl patients with carotid atherosclerosis were
enrolled and divided into 73 cases of stable plaque group; and 87
cases of vulnerable plaque group based on the results of carotid
ultrasound.

Tablel: Comparisonofserumbiomarkersbetweenthetwogroups.

Stable plaque group Vulnerable plaque
Index (n=73) group (n=87) p-value
miR-124 refative 2.99 +0.69 3.76 £0.44 <0.001
expression
TNF-a(ng/L) 3.58 £0.75 4.43 £0.56 <0. 001
IL-1B (ng/L) 3.37 £0.70 4.16 +0.46 <0. 001

On the day of admission, 10 mL venous blood was collected
through the cubital vein, and the serum was centrifuged for
biomarker detection. Serum TNF-a and IL-1B were detected by
ELISA using human TNF-a and IL-1B ELISA kit (Cusabio Biotech,
Wuhan, China), respectively. The expression level of serum
miR-124 was detected by qRT-PCR using miR-124 qRT-PCR Kit
(Zeye Biotech, Shanghai, China). The reaction conditions were
95°C for 10 min, 1 cycle; and 95°C for 10s and 60°C for 30s, 45
cycles. Upstream primer for miR-124 was 5'-GCTAAGGCACGCG-
GTG-3', and downstream primer 5'-GTGCAGGGTCCGAGGT-3'".
Upstream primer for internal reference U6 was 5'-CTCGCTTCG-
GCAGCACA-3 'and downstream primer 5'-AACGCTTCACGAATTT-

GCGT-3". Therelative expression of miR-124 was calculated using
2—AACtl

SPSS version 25 was used to analyse data. Qualitative variables
were expressed as frequencies and percentages. Quantitative
variables were expressed as means and standard deviations and
tested by independent-sample t-test. Pearson's correlation
approach was used to analyse the correlation. Receiver operating
characteristic (ROC) curve was used to evaluate the efficacy of
serum miR-124, TNF-a and IL-1B used alone or in combination to

diagnose carotid vulnerable plaques in patients with ACI. The p-
value <0.05 wastaken assignificant.

RESULTS

Among the 160 patients, 92 were males (57.50%) and 68 were
females (42.50%), and they were aged 51-75 (61.47 =3.28)
years, with a disease course of 1-21 (12.83 +1.56) hours. The
serum miR-124 relative expression, TNF-a and IL-1p levels in the
vulnerable plaque group were higher than those in the stable
plaque group (all p <0.001, Table I). The serum miR-124 in the
vulnerable plaque group was positively correlated with the TNF-a
andIL-1Blevels(r=0.976,p<0.001;r=0.974,p <0.001, Figure 1).
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Figure 1: The serum miR-124 in the vulnerable plaque group was positively
correlated with the levels of TNF-a (blackline, r=0.976, p <0.001) and IL-1
(redline,r=0.974,p <0.001).
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Figure 2: ROC curve of serum miR-124, TNF-a and IL-1f used alone and in
combination for diagnosis of carotid vulnerable plaques in patients with
ACI.

AUC of miR-124 alone for carotid vulnerable plaque diagnosis was
0.802 (95% CI: 0.729-0.875), with a sensitivity of 72.40% and a
specificity of 74.00%. AUC of TNF-a alone for carotid vulnerable
plaque diagnosis was 0.813 (95% Cl: 0.744-0.882), with a sensi-
tivity of 72.40% and a specificity of 74.00%. AUC of IL-1[3 alone for
carotid vulnerable plaque diagnosis was 0.822 (95% CI: 0.754-
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0.891), with a sensitivity of 77.00% and a specificity of 79.50%
(Figure 2).

The AUC for miR-124, TNF-a, and IL-13 combined in the diagnosis
of vulnerable carotid plaques was 0.853 (95% CI: 0.790-0.915),
with a sensitivity of 82.80% and a specificity of 78.90%. The AUC
diagnosed by miR-124, TNF-a, and IL-1P was greater than all the
AUCsdiagnosed by thethreeindicatorsalone.

DISCUSSION

At present, consensus has been reached on early detection of
high-risk vulnerable plaques and active treatment of plaque
stability.’*" Ultrasound plays an important role in analysing the
stability of carotid plaques.'®* However, the ultrasound examina-
tionresultsare easily affected by the experience ofthe ultrasonog-
rapher, the characteristics of patients (obesity, dyskinesia, etc.)
and other factors. Therefore, it is of great value to combine ultra-
sound with blood biochemical indicators to assess the degree of
plaquestability inclinical practice.

A study showed that inflammation was an important factor of
plagque vulnerability and destabilisation.”” TNF-a and IL-1B are
important pro-inflammatory factors. Previous study in animals
have suggested that atherosclerotic aortas of mice expressed
significantly higher IL-18 and TNF-a.”* miRNA-124 can serve as a
novel biological marker for early diagnosis of AMI. Serum miR-124
isapromising biomarkerfordiagnosing acute ischemicstrokeand
evaluating degree of damage caused by ischemic injury.” This
study analysed the serum levels of miR-124, TNF-a and IL-1B in
ACl patients with carotid atherosclerosis. The results showed that
the levels of the above indicators in the vulnerable plaque group
were significantly higher than those in the stable plaque group.
Moreover, the serum level of miR-124 in the vulnerable plaque
group was positively correlated with the TNF-acand IL-1 levels. It
is speculated that high levels of miR-124, TNF-a and IL-1B can
accelerate the transition from stable plaques to vulnerable
plagues, indicating thatthe levels of miR-124, TNF-aand IL-1B can
be used as serological indicators for clinical prediction of vulner-
able plaques. Sheedy et al. confirmed that IL-1B, closely related to
large lipid necrosis core of atherosclerotic plaques and thin fiber
caps, is the marker for vulnerable plaques.” This provides solid
supportfortheresults ofthis study.

Furtheranalysisofthe ROC curverevealedthatthe areaunderthe
curve, the sensitivity and specificity of the combined diagnosis of
miR-124, TNF-aand IL-1B werelargerthanthose of the above indi-
cators used alone. The reason why the combined detection
improves the sensitivity and specificity of diagnosis and is of high
diagnostic value may be that miR-124, TNF-a and IL-1B are all
closely related to the plaques and represent the different patho-
logical characteristics of unstable plaques, and they have good
diagnosticefficacy forplaques atdifferentstages.

For ACl patients with stable plaques, vigilance should be raised if
high levels of miR-124, TNF-a and IL-1B appear. Follow-up ultra-
sound detection should be conducted for early detection of transi-
tional vulnerable plagques and timely treatment of plaque
stability, in order to avoid further cerebrovascular accidents. It
should be noted that being a single-centre study, this study has a
relatively small sample size. In the next step, the author will

combine multiple centres to expand the sample size of the cases
and further explore the combined value of miR-124, TNF-a and
IL-1B for the diagnosis of vulnerable carotid plaques in ACI
patients.

CONCLUSION

Serum miR-124, TNF-a and IL-1B can be used as indicators for
early auxiliary diagnosis of vulnerable carotid plaques in patients
with ACI, and the combination of the three has the best diagnostic
efficacy.
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