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Background: The atherogenic index of plasma (AIP) is a biomarker for coronary heart disease, atherosclerosis, and metabolic
syndrome. However, the mechanism of its action in the acute phase of acute pontine infarction remains unclear. This study investigated
the association between the AIP and the short-term prognosis of acute pontine infarction.

Methods: Clinical and laboratory index data of patients admitted to the hospital for acute pontine infarction were continuously
included, and these patients were followed up for 90 days after disease onset. The modified Rankin Scale (mRS) was used to evaluate
the 90-day clinical outcomes of the patients, and an mRS score >3 was used to define adverse functional outcomes. Univariate analysis
was used to detect differences in the indicators between the two groups. Patients were then divided into three groups according to the
quantile of the AIP (T1: AIP < 0.029; T2, 0.029 < AIP < 0.248; T3, AIP > 0.248), and a binary logistic regression model was used to
assess risk factors for prognosis shortly after acute pontine infarction.

Results: A total of 260 patients with acute pontine infarction (mean age=64.5+11.8 years) were included during the study period, and
68 (26.2%) patients had a poor 90-day prognosis. The AIP in the poor 90-day prognosis group was significantly greater (P <0.05) than
that in the good 90-day prognosis group. The multivariate logistic regression analysis revealed that the AIP (OR=9.829; 95% CI:
2.837-34.051; p < 0.001), baseline NIHSS score (OR=1.663; 95% CI: 1.400-1.975; p < 0.001) and infarct volume (OR=1.762; 95%
CI: 1.013-3.062; p=0.045) were significantly associated with poor 90-day prognosis in patients with acute pontine infarction.
Conclusion: In patients with acute pontine infarction, the AIP may serve as an important biological marker of poor clinical prognosis
and is independently associated with poor 90-day prognosis.
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Introduction

Pontine infarction accounts for 7% of all ischaemic strokes, and its typical clinical manifestations include binocular
synergism, crossed sensory deficits, crossed motor deficits, and quadriplegia.' Despite advances in therapeutic strategies
and diagnostic methods with improvements in medical standards, a large proportion of patients still have severe clinical
symptoms at the onset of the disease and are left with severe neurologic sequelae.”” Therefore, it is of great practical
importance to identify biomarkers that can accurately predict the prognosis of patients with pontine infarction. It is well
known that atherosclerosis is the most basic aetiology of ischaemic stroke, and dyslipidaemia is the most dangerous risk
factor associated with atherosclerosis.*”’ In recent years, many lipid parameters, such as low-density lipoprotein
cholesterol (LDL-C) and triglyceride (TG), have been used to assess the risk of stroke.* '° However, the predictive
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value of these indicators is limited, and traditional individual lipid parameters do not fully predict the development and
prognosis of acute pontine infarction.

The plasma atherosclerotic index (AIP, log (TG/HDL-C)), a novel marker developed in recent years to monitor
cardiovascular disease, is a logarithmic conversion of the ratio of TG levels to high-density lipoprotein-cholesterol
(HDL-C) levels.'"'* Numerous studies have shown that the AIP can indirectly reflect the particle size of small dense
LDL-C (sdLDL-C) and is a reliable indicator for assessing cardiovascular risk.®'""'® However, there are fewer studies on
the association between the AIP and stroke, and the role it plays in acute pontine infarction is reported even less.
Therefore, in this study, we analysed the clinical data of patients with acute pontine infarction to explore the relationship
between the AIP and acute pontine infarction to provide a foundation for clinical research on practical and effective
prevention and treatment of this disease.

Methods
Subjects

We included consecutive patients with acute ischaemic stroke who were hospitalized at the Department of Neurology of
Fuyang People’s Hospital Affiliated with Anhui Medical University between December 2017 and June 2021. Patients
>18 years of age who were admitted to the hospital within 3 days of disease onset and who had acute pontine infarction
confirmed by perfect cranial diffusion-weighted imaging (DWI) were included in the analysis. The exclusion criteria
were as follows: (1) had traumatic brain injury, severe inflammatory or infectious disease; (2) had severe liver disease or
kidney failure; (3) had a history of oncological or haematological disorders or immunosuppressive drug use; (4) had
incomplete medical or clinical information; (5) had a premorbid modified Rankin Scale (mRS) score >2; and (6) had used
lipid-lowering drugs within the previous 3 months. The study protocol was approved by the Research Ethics Committee
of Fuyang People’s Hospital Affiliated with Anhui Medical University, and all patients or their relatives signed an
informed consent form before inclusion.

Clinical Data Collection

Baseline clinical information, including age, sex, smoking status, past history (including hypertension, diabetes mellitus,
coronary artery disease, atrial fibrillation, history of previous stroke or transient ischaemic attack (TIA), smoking status,
and alcohol consumption), blood pressure level (systolic or diastolic) at admission, and National Institutes of Health
Stroke Scale (NIHSS) score, was collected at patient admission. Hypertension was identified by prior use of antihy-
pertensive medications, a systolic blood pressure (SBP) >140 mmHg, or a diastolic blood pressure (DBP) >90 mmHg.
Diabetes was identified by prior use of antidiabetic medications, fasting blood glucose >7.0 mmol/l or 2-hour post-
prandial blood glucose >11.1 mmol/l. The diagnosis of hyperlipidaemia was confirmed on the basis of serum total
cholesterol (>5.2 mmol/L), TG (>1.7 mmol/L), LDL-C (>3.4 mmol/L), HDL-C (<1.0 mmol/L), or a previous diagnosis
of hyperlipidaemia. Subtypes of pontine infarction are categorized as vertebrobasilar large-artery disease (VLAD), small-
artery disease (SAD), basilar artery branch disease (BABD), cardiac embolism (CE), or other determined or undeter-
mined aetiologies.!” Detailed documentation of discharge medications, including antiplatelet agents, statins, antihyper-
tensive agents, and hypoglycaemic agents, was provided.

Laboratory tests were routinely performed within 24 hours of admission to detect other biochemical parameters, such as
urea nitrogen, creatinine, uric acid, TG, total cholesterol, HDL-C, and LDL-C. The AIP is calculated as log (TG/HDL).

All patients underwent DWI and magnetic resonance angiography (MRA) or computed tomography angiography
(CTA) within 48 hours of admission. The type of lesion and the presence of arterial stenosis were studied. The infarct
volume measured in the DWI sequence was calculated as (length*width*thickness)/2 of the infarct lesion.'® The longest
diameter of each infarct was the length, the widest diameter perpendicular to the longest diameter was the width, and the
number of layers of the lesion was the thickness. The slice thickness for the MRI scan was 5 mm. Basilar artery (BA)
stenosis (stenosis was diagnosed by reference to the North American Symptomatic Carotid Endarterectomy Test
Measurement Criteria for BA stenosis >50%)."” All imaging data were interpreted by experienced neurologists and
neuroradiologists at each centre who were unaware of the patients’ clinical factors.
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Stroke Severity and Prognosis

The severity of ischaemic stroke at the time of admission was assessed using the NIHSS score.”” The prognosis of
patients at 90 days after the onset of illness was assessed using the mRS. mRS scores of 0-2 points were considered to
indicate a good 90-day prognosis, and mRS scores >3 points were considered to indicate a poor 90-day prognosis (severe
disability or death).?! Follow-up was conducted by an experienced neurologist specialist via phone or outpatient
appointment; most patients were followed-up.

Statistical Analysis

Data analysis was performed using SPSS version 22.0 for Windows (SPSS Inc., Chicago, IL, USA). Normally distributed
data are expressed as x + s and were assessed using independent-samples #-tests or ANOVA. Nonnormally distributed
data are expressed as medians and interquartile ranges, and the Mann—Whitney U-test was used for comparisons between
groups. Count data are expressed as frequencies and percentages, and comparisons between groups were made using the
x? test. The relationship between the AIP and clinical outcomes was investigated using binary logistic regression analysis,
and the results were analysed using odds ratios (ORs) and 95% confidence intervals (CIs), with P < 0.05 considered to
indicate statistical significance. Figures were generated using PowerPoint and GraphPad Prism software (version 8.0).

Results

Clinical and Demographic Data

We included 260 patients (157 (60.4%) males and 103 (39.6%) females) with acute pontine infarction, and their mean age was
64.5£11.8 years. The baseline NIHSS score was 4 [2-5] (interquartile range (IQR)). In terms of aetiological classification, 95
patients (36.5) had LAOD, 4 patients (1.5%) had CE, 75 patients (28.8%) had BABD, 61 patients (23.5%) had SAD, and 25
patients (9.6%) had acute pontine infarction with other or unknown causes. Fifty patients (19.2%) had basilar artery stenosis. The
AIP value was 0.15+0.29. The detailed clinical and demographic data are shown in Table 1. According to the mRS scores, 192
patients (73.8%) were in the good 90-day prognosis group, and 68 patients (26.2%) were in the poor 90-day prognosis group.

Table | Baseline Clinical Characteristics of Patients with Favourable and Unfavourable 90-d

Outcomes
Variable Favourable Unfavourable P
Outcome (n=192) Outcome (n=68)
Age (years) 63.7£11.9 66.4£11.5 0.106
Male, n (%) 120 (62.5) 37 (544) 0.241
Risk factors, n (%)
Hypertension, n (%) 164 (85.4) 52 (76.5) 0.091
Diabetes, n (%) 72 (37.5) 33 (48.5) 0.111
Atrial fibrillation, n (%) 2 (1.0 4 (5.9) 0.042
Ischaemic heart disease, n (%) 13 (6.8) 7 (10.3) 0.349
Stroke history, n (%) 39 (25.5) 20 (294) 0.532
Smoker, n (%) 63 (32.8) 23 (33.8) 0.879
Alcohol user; n (%) 80 (41.7) 22 (32.4) 0.176
Etiological subtype, n (%)
LAOD 68 (35.4) 27 (39.7) 0.300
CE 2 (1.0 2 (29)
BABD 53 (27.6) 22 (32.4)
SAD 51 (26.6) 10 (14.7)
OE 18 (9.4) 7 (10.3)
SBP (mmHg) 148.1£20.3 149.3£22.2 0.697
DBP (mmHg) 83.4+14.9 83.2+13.7 0.953
NIHSS score 4 (3-6) 8 (7-10) <0.001
(Continued)
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Table | (Continued).

Variable Favourable Unfavourable P
Outcome (n=192) Outcome (n=68)
Medications at discharge, n (%)
Antiplatelet agents 190 (99.0) 67 (98.5) 0.776
Statins 192 (100) 68 (100) -
Antihypertensives 120 (62.5) 33 (48.5) 0.044
Glucose-lowering agents 56 (29.2) 26 (38.2) 0.167
FBG (mmol/L) 5.4 (4.9-6.9) 5.6 (4.8-8.4) 0.168
TG (mmol/L) 1.37 (0.94-1.88) 1.62 (1.12-2.51) 0.014
HDL-C (mmol/L) 1.0740.27 1.01£0.22 0.129
LDL-C (mmol/L) 2.78+0.78 2.92+0.82 0.222
TC (mmol/L) 4.68+0.98 4.88+0.98 0.149
BUN (mmol/L) 5.1 (4.2-6.0) 5.2 (4.5-6.3) 0.383
SCr (umol/L) 60.4 (50.7-69.8) 60.5 (50.2-68.7) 0.745
UA (mmol/L) 305.9486.1 290.6+79.4 0.200
AlIP 0.11+0.28 0.25+0.31 0.001
AlP (n,%) 0.022
Low tertile 70 (36.5) 16 (23.5)
Middle tertile 66 (34.4) 20 (29.4)
High tertile 56 (29.2) 32 (47.1)
Infarct volume (mm?®) 0.45 (0.19-0.86) 0.83 (0.44-1.46) <0.001
BA stenosis, n (%) 32 (16.7) 18 (26.5) 0.078

Note: Values are expressed as the meanztstandard deviation, n (%).

Abbreviations: OR, odds ratio; 95% Cl, 95% confidence interval. LAOD, large artery occlusive disease; CE, cardiac
embolism; BABD, basilar artery branch disease; SAD, small artery disease; OE, other aetiology; NIHSS, National Institutes
of Health Stroke Scale; SBP, systolic blood pressure; DBP, diastolic blood pressure; NLR, neutrophil-to-lymphocyte ratio; PLR,
platelet-to-lymphocyte ratio; FBG, fasting blood glucose; TC, total cholesterol; TG, triglyceride; LDL-C, low-density lipopro-
tein cholesterol; SCr, serum creatinine; BUN, blood urea nitrogen; UA, uric acid; BA, basilar artery.

Comparison of Clinical Data Between the Group with a Good 90-Day Prognosis and
the Group with a Poor 90-Day Prognosis in Acute Pontine Infarction

Compared with those in the good 90-day prognosis group, the baseline NIHSS score (P< 0.001) and infarct volume (P<
0.001) were significantly greater in the poor 90-day prognosis group than in the good 90-day prognosis group. Moreover,
TG (P=0.014), the AIP (P=0.001), and the number of patients in the high-AIP-quartile group (P=0.022) were greater in
the poor 90-day prognosis group than in the good 90-day prognosis group, and the proportion of discharged patients
treated with antihypertensive medication was significantly lower in the poor 90-day prognosis group than in the good 90-
day prognosis group (P< 0.05). The differences in other indicators were not statistically significant (Table 1 and
Figure 1).

Comparison of Clinical Characteristics After Grouping According to AIP Tertiles at

Admission

We classified patients into three groups according to their AIP (T1, AIP <0.029; T2, 0.029 < AIP < 0.248; and T3, AIP >
0.248). The baseline NIHSS score, infarct volume, proportion of patients with diabetes mellitus, proportion of patients
treated with glucose-lowering medication, fasting glucose level, and TG level were significantly greater in patients in the
high-AIP-tertile group than in those in the middle- and low-AIP-tertile groups (P < 0.005). In contrast, age and HDL-C were
greater in the high-AIP-tertile group than in the middle- and low-AIP-tertile groups (P < 0.005) (Table 2 and Figure 2).
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Figure | (A) AIP levels in the favourable and unfavourable outcome groups. (B) TG levels in the favourable and unfavourable outcome groups.

Univariate and Multivariate Logistic Regression Analysis of Risk Factors Associated
with 90-Day Prognosis in Acute Pontine Infarction Patients
According to the univariate logistic regression analysis, a greater AIP (OR=4.743; 95% CI: 1.775-12.675; p=0.002),
atrial fibrillation (OR=5.937; 95% CI: 1.062—-33.186; p=0.042), baseline NIHSS score (OR=1.654; 95% CI: 1.417-1.931;
p <0.001), TG level (OR=1.496; 95% CI: 1.167-1.917; p = 0.001), fasting glucose level (OR = 1.148; 95% CI: 1.034—

Table 2 Demographic and Clinical Characteristics of Acute Pontine Infarction Patients According to AIP Tertiles

Low Tertile (n=86) | Middle Tertile (n=86) | High Tertile (n=88)
Variable AlP< 0.029 0.029<AlIP< 0.248 AlP>0.248 P
Age (years) 67.4x11.5 63.8x11.0 62.2x12.1 0.009
Male, n (%) 45 (52.3) 56 (65.1) 56 (63.6) 0.171
Risk factors, n (%)
Hypertension, n (%) 73 (84.9) 72 (83.7) 71 (80.7) 0.747
Diabetes, n (%) 23 (26.7) 37 (43.0) 45 (51.1) 0.004
Atrial fibrillation, n (%) 2 (23) 1 (1.2) 334 0.615
Ischaemic heart disease, n (%) 4 (4.7) 8 (9.3) 8 (9.1) 0.432
Stroke history, n (%) 23 (26.7) 17 (19.8) 29 (33.0) 0.144
Smoker, n (%) 27 (31.4) 31 (36.0) 28 (31.8) 0.773
Alcohol user, n (%) 35 (40.7) 38 (44.2) 29 (33.0) 0.299
Etiological Subtype, n (%)
LAOD 23 (26.7) 35 (40.7) 37 (42.0) 0.221
CE I (1.2) 1 (1.2) 2 (23)
BABD 30 (34.9) 22 (25.6) 23 (26.1)
SAD 21 (244) 24 (27.9) 16 (18.2)
OE I (12.8) 4 (4.7) 10 (11.4)
SBP (mmHg) 149.9+20.1 146.8+18.3 148.7£23.7 0.609
DBP (mmHg) 82.7+16.3 82.9+13.4 84.5+13.5 0.658
NIHSS score 4 (2-5) 4 (3-5) 4 (3-5) 0.769
Medications at discharge, n (%)
Antiplatelet agents 84 (97.7) 86 (100) 87 (98.8) 0.361
Statins 86 (100) 86 (100) 88 (100) -
Antihypertensives 50 (58.1) 51 (59.3) 52 (59.1) 0.986

(Continued)
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Table 2 (Continued).

Middle Tertile (n=86)

High Tertile (n=88)

Glucose-lowering agents
FBG (mmol/L)

TG (mmol/L)
HDL-C (mmol/L)
LDL-C (mmol/L)

TC (mmol/L)

BUN (mmol/L)

SCr (umol/L)

UA (mmol/L)

Infarct volume (mm?)
BA stenosis, n (%)

Low Tertile (n=86)
14 (16.3)

5.19 (4.75-5.81)
0.85 (0.70-1.01)
1.23+0.24
2.78+0.77
4.65+0.96

5.3 (4.3-6.1)
59.0 (48.4-68.1)
293.1£80.1

0.43 (0.20-0.90)
I (12.8)

29 (33.7)
5.43 (4.93-7.74)
142 (1.23-1.63)
1.04£0.2
2.97+0.79
4.76£0.99

49 (42-6.0)
60.1 (50.6-67.6)
296.00£95.5
0.57 (0.31-0.91)
21 (24.4)

39 (44.3)
6.13 (5.03-8.12)
2.44 (1.81-3.13)
0.880.19
2.70+0.81
473£0.98

5.2 (4.6-6.0)
61.9 (52.4-71.3)
316.5476.1

0.58 (0.33-1.21)
18 (20.5)

<0.001
<0.001
<0.001
<0.001
0.071
0.602
0.879
0.083
0.137
0.055
0.144

Note: Values are expressed as the meanztstandard deviation, n (%).

Abbreviations: OR, odds ratio; 95% Cl, 95% confidence interval. LAOD, large artery occlusive disease; CE, cardiac embolism; BABD, basilar
artery branch disease; SAD, small artery disease; OE, other aetiology; NIHSS, National Institutes of Health Stroke Scale; SBP, systolic blood
pressure; DBP, diastolic blood pressure; AP, atherogenic index of plasma; FBG, fasting blood glucose; TC, total cholesterol; TG, triglyceride; LDL-
C, low-density lipoprotein cholesterol; SCr, serum creatinine; BUN, blood urea nitrogen; UA, uric acid; BA, basilar artery.

1.275; p = 0.010), and infarct volume (OR = 2.926; 95% CI: 1.850-4.627; p < 0.001) were associated with a poor 90-d
prognosis in acute pontine infarction patients, whereas discharge hypertensive drug treatment (OR = 0.566; 95% CI:
0.324-0.989; p = 0.045) was associated with a good 90-d prognosis in acute pontine infarction patients (Figure 3).
Further analysis using multifactorial logistic regression showed that a greater AIP (OR=9.829; 95% CI: 2.837-34.051;
p <0.001), baseline NIHSS score (OR=1.663; 95% CI: 1.400-1.975; p < 0.001) and infarct volume (OR=1.762; 95% CI:
1.013-3.062; p = 0.045) were significantly associated with a poor 90-d prognosis in acute pontine infarction patients,

70
60
50
40

30

20

Unfavorable outcome ratio

10—

Figure 2 Percentage of patients with unfavourable outcomes stratified by the AIP tertile.
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Variables Unadjusted OR (95%) P value
Age (years) L 1.020 (0.996-1.044) 0.107
Sex ———i 0.716 (0.409-1.253) 0.242
Risk factors
Hypertension —o—i 0.555 (0.279-1.105) 0.094
Diabetes — 1.571 (0.899-2.746) 0.112
Atrial fibrillation I+ > 5.937 (1.062-33.186) 0.042
Ischemic heart disease I > 1.580 (0.603-4.142) 0.352
Stroke history —0— 1.216 (0.658-2.248) 0.533
Smoker —p— 1.047 (0.583-1.880) 0.879
Alcohol user —o—1 0.673 (0.374-1.200) 0.179
Etiological subtype
LAOD
CE I O—P> 2.519 (0.337-18.797) 0.368
BABD 1.045 (0.536-2.038) 0.896
SAD 0.494 (0.219-1.112) 0.088
OE | 0.979 (0.367-2.610) 0.967
SBP 1.003 (0.989-1.016) 0.696
DBP 0.999 (0.981-1.019) 0.952
NIHSS score 1.654 (1.417-1.931) <0.001
Medications at discharge,n(%)

Antiplatelet I @ > 0.705 (0.063-7.904) 0.777
agents

Statins O 0.354 <0.001
Antihypertensives —o— 0.566 (0.324-0.989) 0.045
Glucose-lowering agents H—e— A 1.503 (0.842-2.684) 0.168
FBG joi 1.148 (1.034-1.275) 0.010
TG 1.496 (1.167-1.917) 0.001
HDL —0—— 0.414 (0.132-1.296) 0.130
LDL F—c— 1.243 (0.878-1.758) 0.220
TC H-o— 1.227 (0.928-1.623) 0.150
BUN ranl 1.150 (0.973-1.361) 0.102
Scr 1.005 (0.992-1.018) 0.489
UA I 0.998 (0.994-1.001) 0.200
AlIP > 4.743 (1.775-12.675) 0.002
AIP tertile

Low tertile

Middle tertile I 1.326 (0.634-2.774) 0.454
High tertile —_—> 2.500 (1.247-5.011) 0.010
Infarct volume ——> 2.926 (1.850-4.627) <0.001
BA stenosis I > 1.800 (0.931-3.479) 0.080

I 1 1

0

1

3

<€¢— Better Outcome: - - - Worser Outcome —p

Figure 3 Univariate logistic regression analysis of risk factors associated with an unfavourable 90-day outcome in acute pontine infarction patients.

whereas discharge antihypertensive medication treatment (OR = 0.464; 95% CI: 0.235-0.914; p = 0.026) was associated
with a good 90-d prognosis in acute pontine infarction patients (Figure 4).

Discussion

To our knowledge, this study is the first to investigate the relationship between the AIP and the prognosis of acute
pontine infarction, which not only provides an important clinical basis for the secondary prevention of acute pontine
infarction but also provides data supporting this type of research. The key finding of this study is that the AIP is an
independent risk factor for acute pontine infarction. We recommend the establishment of a scientifically effective
secondary prevention system to improve the quality of life of patients with acute pontine infarction through chronic
comorbidity management, safe medication use, and the promotion of healthy lifestyles.
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Variables Unadjusted OR (95%) P value
NIHSS score o 1.663 (1.400-1.975) <0.001
Antihypertensives —o— 0.464 (0.235-0.914) 0.026
AP > 9.829 (2.837-34.051) <0.001
Infarct volume F———»> 1.762 (1.013-3.062) 0.045

I T 1

0 1 2 3

<&— Better Outcome: - - - Worser Outcome ——p

Figure 4 Multivariate logistic regression analysis of risk factors associated with an unfavourable 90-day outcome in acute pontine infarction patients.

Pontine infarcts are the most common brainstem infarcts,! and the clinical presentation of patients at onset is more
severe due to the relative concentration of fibrous conduction bundles caused by pontine infarction.”? Atherosclerosis is
the most basic aetiology of ischaemic stroke, and dyslipidaemia is the most important risk factor for atherosclerosis.*”’
Therefore, active control of lipid levels is crucial for preventing acute ischaemic stroke. Previous studies have identified
LDL-C in lipid profiles as a core lipid component contributing to atherosclerosis,” but its clinical value as a traditional
individual lipid parameter for assessing stroke prognosis remains limited. Recent studies have shown®''"'® that the AIP
index, which can indirectly reflect the particle size of sdLDL-C, is a new and novel marker for monitoring dyslipidaemia.
Not only is the AIP more stable than other conventional lipid parameters, but more importantly, it has excellent potential
for clinical use.

Several studies have clearly indicated that the AIP is a good marker for monitoring coronary heart disease, metabolic
syndrome, and atherosclerosis.'' '°**%* In a case—control study conducted by Chen et al® which involved 340 indivi-
duals, the AIP was identified as an independent risk factor for acute myocardial infarction after adjusting for traditional
risk factors. A study indicated that the AIP was not only the sole lipid parameter independently associated with
symptomatic carotid artery stenosis but also that the AIP could serve as a valid alternative to sdLDL in patients with
symptomatic carotid artery stenosis.”® A cross-sectional study which included 1488 patients who underwent coronary
computed tomography angiography and was aimed at evaluating the relationship between the AIP and rapid progression
of coronary atherosclerosis (AS), ultimately revealed that the AIP was an independent predictor of rapid progression of
AS." Liu et al'? conducted a prospective study involving 1463 patients with acute ischaemic stroke, and multifactorial
logistic regression analysis revealed that the AIP was associated with a poor 3-month prognosis in patients with acute
ischaemic stroke. However, there are no studies examining the relationship between the AIP and acute pontine infarction.

In this study, the AIP was found to be an independent risk factor for acute pontine infarction. This may be related to
the fact that the AIP can indirectly reflect the particle size of sdLDL-C. During the development of stroke, lipid particles
of different sizes have different effects, especially sdLDL-C, which has been shown to be an independent risk factor for
acute ischaemic stroke.?” sdLDL-C is more likely to bind to anionic proteoglycans in the arterial wall as it passes through
the vascular endothelium due to its smaller particle diameter, greater density, and greater penetration, thus adhering to the
vascular wall to form lipid deposits.'*** Moreover, sdLDL-C has a much lower affinity for the LDL receptor, has
a longer half-life in plasma, and is eliminated slowly. This would increase the risk of sdLDL-C being oxidated in the
vasculature and transformed into foam cells by macrophage phagocytosis.”® In addition, sdLDL-C is susceptible to
oxidative modification to oxidized LDL, which is cytotoxic, damages the vascular endothelium and stimulates the
proliferation and migration of vascular smooth muscle cells to the endothelium.*® In addition to this phenotype of LDL,
Lp-PLA2 is highly susceptible to binding to sdLDL-C, thereby producing lysophosphatidylcholine, which promotes the
release of inflammatory factors and increases oxidative stress.'® Thus, it is evident that there is an overall association
between sdLDL-C and atherogenicity,3 ! and the AIP, as an indirect indicator of sdLDL-C, allows for a more accurate
evaluation of lipid-induced stroke trends.
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This study also revealed that infarct volume was significantly greater in patients in the poor 90-day prognosis group
than in those in the good 90-day prognosis group. This may be due to the relative concentration of fibrous conduction
bundles caused by acute pontine infarcts, and the larger the infarct volume is, the greater the damage to the conduction
bundles, the more severe the clinical symptoms are at onset, and the poorer the prognosis of the patient. Second, the
larger the infarct is, the more severe the reactive oedema around the lesion, which can cause significant compression of
peripheral vessels. This affects the establishment of collateral circulation and leads to more extensive conduction bundle
involvement.”>? Patients with pontine infarcts with larger infarct volumes are more likely to have early disease
progression, further leading to a poor prognosis.”® Consistent with previous studies, the baseline NIHSS score was
significantly lower in the good 90-day prognosis group than in the poor 90-day prognosis group, and a high NIHSS score
is a risk factor for poor 90-day prognosis in acute ischaemic stroke patients.*?

In the present study, treatment with antihypertensive medications after discharge was associated with a good 90-day
prognosis in patients with acute pontine infarction after adjusting for other confounders in a multivariate analysis.
Previous studies have shown that regular use of antihypertensive medications to control blood pressure reduces the risk
of death in stroke patients. A 10 mmHg reduction in systolic blood pressure or a 5 mmHg reduction in diastolic blood
pressure reduces the risk of stroke by 40%.>* It also reduces the recurrence rate of stroke by 30%. Beckett et al also
showed that a reduction in SBP reduced all-cause mortality in stroke patients.*> Therefore, in clinical practice, blood
pressure should be controlled in acute pontine infarction patients, and patients should be encouraged to pay attention to
the management and monitoring of blood pressure to reduce the number of deaths and improve their quality of life and
prognosis.

The present study demonstrated for the first time the impact of the AIP on the prognosis of patients with acute pontine
infarction, but there are some limitations. First, this was a single-centre study with a small sample size, and there was
selection bias. Second, we only measured baseline AIP levels and did not dynamically monitor changes in the AIP during
follow-up in real time. In the future, prospective multicentre studies with larger sample sizes are needed to validate this

conclusion.

Conclusion
The AIP may serve as an important biological marker for predicting poor clinical prognosis in patients with acute pontine
infarction, and the AIP was independently associated with poor 90-day prognosis in patients with acute pontine

infarction.
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