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outcomes in acute myocardial infarction
patients with hypertension
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Abstract

Background A new indicator of immunological and inflammatory condition, the Systemic Immunoinflammatory
Index (Sll), has been linked to a bad prognosis in a number of disorders.

Methods Two thousand three hundred seventeen ICU patients were admitted with hypertension and acute myocar-
dial infarction (AMI). Patients were grouped according to their baseline Sll tertile number into Q1, Q2, and Q3 groups.
The main outcomes were death from all causes at 30 days, 365 days, cardiogenic shock, and congestive heart failure.

Results The case fatality rate increases with increasing SII. The correlation between Sl and 30-day all-cause mortality
[hazard ratio (HR) 1.765, 95% confidence interval (Cl) 1.330-2.343 (Q3 versus Q1 group)], 365-day all-cause mortal-

ity [HR 2.713,95% Cl 2.250-3.272 (Q3 versus Q1 group), HR 1.603, 95% CI 1.312-1.959 (Q3 vs. Q1 group)], congestive
heart failure [odds ratio (OR) 1.255, 95% Cl 1.006—-1.565 (Q2 vs. Q1 group), OR 1.565, 95% CI 1.220-2.009 (Q3 vs. Q1
group)] and cardiogenic shock [OR 1.930.95% Cl 1.271-2.974 (Q2 vs. Q1 group)] were all validated. According to sub-
group analysis, individuals who had chosen to have CABG surgery had a stronger correlation between Sll and a worse
outcome. According to Kaplan-Meier (K-M) survival curves, patients in the Q3 group with SIl had the highest rates

of morbidity and death. The RCS curves demonstrated an essentially linear connection between Sll and 30 days, 365
days, and congestive heart failure even after controlling for covariates.

Conclusions Sl was substantially correlated with 30-day all-cause mortality, 365-day all-cause mortality, in-hospital
congestive heart failure, and cardiogenic shock in patients who had both hypertension and acute myocardial infarc-
tion. In individuals with acute myocardial infarction and hypertension, a greater Sl would be regarded as an inde-
pendent risk factor for a higher death rate.
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Introduction
Acute myocardial infarction (AMI) has been globally
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China, contributes to approximately 51.2% of AMI cases
[2]. Therefore, it is vital to promptly identify risk factors
to improve clinical care and reduce cardiovascular dis-
ease in the future.

Low-grade inflammation plays a significant role in the
initiation and persistence of high blood pressure despite
effective control. This may be due to underlying immune
cell activation and chronic inflammation [3-5]. Previous
studies indicated that a high systemic immune-inflam-
mation index (SII) is related to increased carotid intima-
media thickness and left ventricular hypertrophy in
hypertension patients [6, 7]. SII has the potential to pre-
dict the development of contrast induced nephropathy
in patients with non-ST-segment elevation myocardial
infarction [8]. The SII (neutrophil X platelet/lympho-
cyte) serves as an inflammation indicator taking into the
counts of neutrophil, platelet, and lymphocyte, which
has been introduced as a serum immune and inflamma-
tion marker to assess the remaining cardiovascular risk
[9, 10].

Research have shown that AMI patients are often fol-
lowed by major adverse cardiovascular events (MACE),
including acute heart failure, malignant arrhythmias,
cardiogenic shock, and sudden cardiac death [11-14].
Acute inflammation response and stress has been crucial
to the pathogenesis of AMI [15]. Moreover, an increasing
body of research has demonstrated that SII outperforms
conventional risk factors in predicting the risk associ-
ated with MACE of in-hospital mortality and long-term
adverse cardiovascular outcomes in AMI patients [7, 16].
Nevertheless, limited studies have been conducted on the
relationship between SII and long-term clinical events,
particularly mortality, heart failure and cardiogenic shock
in AMI patients with hypertension. The present study
aimed to evaluate the predictive impact of SII on clinical
outcomes in AMI patients with hypertension.

Methods

Patients

Patients were recruited from the MIMIC-IV database
from 2008 to 2019. Inclusion criteria were as follows:
diagnosis of acute myocardial infarction combined with
hypertension; 18 years of age or older. Exclusion criteria
were as follows: patients with severe hepatic dysfunc-
tion; patients with malignant tumors; and patients lack-
ing platelet counts, neutrophil counts, and lymphocyte
counts.

Source of data and ethics approval

The Medical Information Mart for Intensive Care IV is a
sizable critical care database that served as the founda-
tion for our retrospective analysis [17]. This database has
been authorized by the Institutional Review Board and is
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an updated version of MIMIC-III. Numerous enhance-
ments have been made, such as the structure’s simplifi-
cation, the addition of new data components, and the
enhancement of earlier data items’ usability. The inten-
sive care unit (ICU) patient population at Beth Israel
Deaconess Medical Center is now fully covered by com-
plete, high-quality data in MIMIC-1V, spanning the years
2008 through 2019, inclusive. After gaining access to the
database, one author (LCD) was in charge of extracting
the data.

Study design
The SII was calculated according to the following formula:
SII=Platelet count X Neutrophil count / Lymphocyte count.
Based on the tertiles of SII, it was further divided into three
groups: Q1 (SII<923.667,n=773), Q2 (923.667 <SII<22
87.17,n=772), and Q3 (SI1>2287.17,69,593,n=772). The
outcome of our research was defined as follows: 30-day
mortality, 365-day mortality, congestive heart failure, and car-
diogenic shock from the date of admission to the hospital.
Demographic data (age, gender, race), vital signs (sys-
tolic blood pressure, diastolic blood pressure, heart rate),
and past medical history (hypertension, diabetes mel-
litus, chronic obstructive pulmonary disease (COPD)]
were all recorded. Within the first 24 h of admission,
multiple laboratory marker measurements were made
using the first measurement including oxygen saturation
(Sp0O2), lactate, hemoglobin, platelet count, neutrophil
count, albumin, blood urea nitrogen (BUN), blood creati-
nine (Scr), glucose, prothrombin time (PT), prothrombin
time activity (PTA), and white blood cell count, albumin,
blood urea nitrogen (BUN), blood creatinine (Scr), ala-
nine aminotransferase (ALT), azelotransferase (AST),
glucose, prothrombin time (PT), prothrombin time activ-
ity (PTA), sodium, potassium, high-density lipoproteins
(HDL), low-density lipoproteins (LDL), total cholesterol
(TC), triglycerides (TG), coronary artery revasculariza-
tion (PCIL, CABG), acute physiology score (SAPS II) and
sequential organ failure score (SOFA).

Data analysis

The formula for continuous variables with a normal dis-
tribution is mean + standard deviation. The interquartile
range, or median, is used to express continuous variables
that are not regularly distributed. Numbers are used to
express categorical variables (percentages).

Independent samples t-test or Mann—Whitney U-test
was used for continuous variables and chi-square test was
used for categorical variables. Univariate and multivariate
Cox proportional risk models and univariate and multi-
variate logitic regression models were then constructed
to test the correlation between SII quartiles and clini-
cal outcomes (the reference group was the first quartile).
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Variables with differences and common cardiovascular
risk factors were included in multivariate cox and regres-
sion models for 30-day, 365-day all-cause mortality, con-
gestive heart failure, and cardiogenic shock: model 1,
uncorrected; model 2, corrected for age, gender and race;
model 3, involved variables in model 2 and diabetes mel-
litus, COPD; and model 4, involved variables in model
3 and lactate, albumin, urea nitrogen, creatinine, AST,
monocyte count, hemoglobin, white blood cell count,
HDL, LDL, TC, TG and SpO2. At the same time, when
SII was considered as a continuous variable, we used
restricted cubic spline (RCS) curves in order to more flex-
ibly model and visualize the relationship between SII on
admission and the risk of congestive heart failure, cardio-
genic shock, 30-day, and 365-day mortality. The cumula-
tive incidence of all-cause mortality at 30 and 365 days
was calculated by Kaplan—Meier survival curves. Sub-
group analyses were also performed and presented as a
forest sample. A two-sided P <0.05 was considered statis-
tically significant. All analyses were performed using R (R
Foundation for Statistical Computing, Vienna, Austria).

Results

Baseline characteristics

A total of 2,317 patients were included in our analysis.
The mean age was 72.71+12.58 years and 60.6% were
male. Of all individuals, 438 (18.9%) died of all-cause
deaths within 30 days of admission to the intensive care
unit (ICU), 756 (32.6%) died of all-cause deaths within
365 days, 194 (8.4%) were combined with cardiogenic
shock while in the hospital, and 1,289 (55. 6%) were com-
bined with congestive heart failure while in the hospital.
Group analysis based on SII tertiles is shown in Table 1.
The Tertile 3 (Q3) group of patients included more
elderly patients, a higher percentage of male patients, a
higher percentage of White patients, a higher percentage
of COPD patients, and a higher percentage of PCI recipi-
ents. Heart rate, lactate, white blood cells (WBC), hemo-
globin, blood creatinine, blood urea nitrogen (BUN),
glucose, high-density lipoproteins (HDL), partially acti-
vated prothrombin time (APTT), prothrombin time
(PT), and SpO2 and albumin decreased as the SPII ratio
increased. Sequential Organ Failure Assessment (SOFA)
and Simplified Acute Physiology Score II (SAPS II) scores
rose when SII increased. Cardiogenic shock, cardiac
arrest, and 30-day and 365-day all-cause mortality were
all substantially correlated with increased SII.

Clinical outcomes in different groups stratified by SlI
The Cox proportional risk model outcomes for 30-day
all-cause mortality and 365-day all-cause mortality are
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shown in Table 2. In the uncorrected Cox model, 30-day
all-cause mortality was higher in the Q2 and Q3 groups
compared with the Q1 group [hazard ratio (HR) 1.644,
95% confidence interval (CI) 1.246-2.170 for Q2; HR
3.094 for Q3, 95% CI 2.400-3.987]. After adjusted by
confounders, the Q3 group was 1.765 times higher than
the Q1 group (HR 1.765, 95% CI 1.330-2.343). Similarly,
in the uncorrected Cox model, 365-day all-cause mor-
tality was higher in the Q2 and Q3 groups compared
with the Q1 group [hazard ratio (HR) 1.603, 95% confi-
dence interval (CI) 1.312-1.959 for Q2; HR 2.713, 95%
CI 2.250-3.272 for Q3]. After adjusted by confounders,
the Q2 group was 1.304 times higher than the Q1 group
(HR 1.304, 95% CI 1.060-1.605). The Q3 group was
1.695 times higher than the Q1 group (HR 1.765, 95%
CI 1.373-2.094). It is concluded that high SII is an inde-
pendent risk factor for 30- and 365-day all-cause mortal-
ity in patients with hypertension and AMI.

The logistic proportional risk model outcomes for con-
gestive heart failure and cardiogenic shock are shown in
Table 3. In the uncorrected logistic model, the prevalence
of congestive heart failure was higher in the Q2 and Q3
groups compared with the Q1 group [odds ratio (OR)
1.446 for Q2, 95% confidence interval (CI) 1.184-1.767;
OR 2.057 for Q3, 95% CI 1.678-3.987]. 95% CI 1.678-
2.524]. After adjusted by confounders, the Q2 group was
1.255 times as large as the Q1 group (OR 1.255, 95% CI
1.006-1.565) and the Q3 group was 1.565 times as large
as the Q1 group (OR 1.565, 95% CI 1.220-2.009). Simi-
larly, in the uncorrected Cox model, the prevalence of
cardiogenic shock was higher in the Q2 and Q3 groups
compared with the Q1 group [odds ratio (OR) 2.183, 95%
confidence interval (CI) 1.473-3.290 for Q2; OR 2.128,
95% CI 1.433-3.211 for Q3]. After adjusted by confound-
ers, the Q2 group was 1.930 times larger than the Q1
group (OR 1.930, 95% CI 1.271-2.974). Consequently,
we draw the conclusion that in individuals with hyper-
tension and AMI, a high SII is a separate risk factor for
congestive heart failure and cardiogenic shock during
hospitalization.

The Kaplan—Meier (K-M) survival curve analysis
revealed statistical differences in 30-day and 365-day
mortality among the three groups by SII tertiles. The
30-day and 365-day all-cause mortality rates were sig-
nificantly higher (p<0.001) in group Q3 compared with
groups Q2 and Q1 (Fig. 1). The risk of cardiogenic shock,
congestive heart failure, 30-day all-cause mortality, and
365-day all-cause mortality all rose linearly (p < 0.05) with
increasing SII in the unadjusted model, according to the
restricted triple spline technique of analysis (Supplemen-
tary Fig. 1). Following the model’s correction for age, sex,
race, heart rate, systolic and diastolic blood pressure,
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Table 1 Baseline characteristics across SlI

Variables Total (n=2317) Q1(n=773) Q2 (n=772) Q3 (n=772) P value

Age, Mean+SD 727141258 7121+£1226 7235+13.02 7458+12.21 <0.001

Gender, n (%) <0.001
Female 912 (394) 272 (35.2) 293 (38) 347 (44.9)
Male 1405 (60.6) 501 (64.8) 479 (62) 425 (55.1)

Race, n (%) <0.001
American 5(0.2) 2(0.3) 1(0.1) 2(0.3)
Asian 53(2.3) 23 (3) 22 (2.8) 8(1)
Black 230(9.9) 104 (13.5) 75(9.7) 51(6.6)
Hispanic 63 (2.7) 27 (3.5) 22(2.8) 14(1.8)
Other 73(3.2) 34 (44) 13(1.7 26 (3.4)
Unknown 445 (19.2) 164 (21.2) 145 (18.8) 136 (17.6)
White 1448 (62.5) 419 (54.2) 494 (64) 535 (69.3)

Diabetes, n (%) 0.745
No 1216 (52.5) 397 (51.4) 410 (53.1) 409 (53)
Yes 1101 (47.5) 376 (48.6) 362 (46.9) 363 (47)

COPD, n (%) <0.001
No 1709 (73.8) 621 (80.3) 567 (73.4) 521(67.5)
Yes 608 (26.2) 152(19.7) 205 (26.6) 251 (32.5)

CABG, n (%) <0.001
No 1751 (75.6) 448 (58) 589 (76.3) 714(92.5)
Yes 566 (24.4) 325 (42) 183 (23.7) 58(7.5)

PCl, n (%) 0.007
No 1680 (72.5) 580 (75) 528 (68.4) 572 (74.1)
Yes 637 (27.5) 193 (25) 244 (31.6) 200 (25.9)
SOFA 5.77+3.88 536+357 531+£383 6.65+4.06 <0.001
SAPSII 39.14+£13.69 36.73+1261 37.70£13.59 43.00+£14.01 <0.001
Lactate, mmol/L 232+2.04 1.97+1.59 2194+1.76 281+254 <0.001
Monocyte (109 /L) 0.69+0.53 0.57+037 0.68+0.44 0.81+0.70 <0.001
Lymphocyte (109 /L) 157+1.24 229+1.65 1.50+0.80 0.92+0.56 <0.001
Neutrophil (109 /L) 10.74+£6.17 6.99+3.61 10.23£4.55 14.99+6.93 <0.001
Hemoglobin (g/L) 10.97 £2.60 10.64£2.65 11.16+£2.65 11.10+£247 <0.001
Platelet (109 /L) 22391+110.55 168.92+75.23 217.88+87.04 285.00+£129.09 <0.001
WBC, Mean +SD 1331+6.83 10.19+5.24 12.71+£540 17.03+7.71 <0.001
Albumin (g/dL) 3.50+0.65 3.53+0.68 357+0.65 341062 <0.001
BUN, mg/dL 34.62+26.26 2890+22.75 34.24+2648 40.72+£27.95 <0.001
Scr, mg/dL 1.93+2.10 1.71+£203 193+2.22 216+2.04 <0.001
Sodium, mEg/L 138.10+5.15 138.71+4.53 137.99+5.06 137.60+5.73 <0.001
Potassium, mEg/L 447+097 42240383 446+0.94 4.72+1.06 <0.001
Glucose, g/dL 186.77+122.97 169.51+88.56 177.83+£102.92 212.98+160.98 <0.001
PT, s 16.39+£9.94 15.89+9.02 15.78+7.67 17.50+12.44 <0.001
APTT, s 44.80+32.46 4230£29.13 4536+33.44 46.74+34.44 0.023
ALT, U/L 84.87+372.94 62.93+304.61 84.24+436.52 10747 +365.18 0.064
AST, U/L 158.99+929.57 132.63+£1085.75 15847+1053.70 185.92+550.97 0.530
HbA1c, % 6.61+1.60 6.65+1.57 6.57+1.60 6.62+1.65 0.660
HDL, mg/dl 4748+17.30 46.09+15.18 4721+17.16 49.13+£19.22 0.002
LDL, mg/dl 87.45+38.96 90.08+£41.22 87.73+£38.77 84.53+£36.60 0.019
TC, mg/dl 162.76 £48.35 164.65+4893 163.45+49.56 160.16 £46.46 0.167
TG, mg/dl 153.92+129.50 155.79+119.01 157.24+151.54 148.72+114.83 0.384
HR, beats/min 87.00£18.26 8247+1648 86.96+18.13 91.58+18.97 <0.001
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Table 1 (continued)

Variables Total (n=2317) Q1(n=773) Q2 (n=772) Q3 (n=772) P value
SBP, mmHg 122.88+23.80 1235742323 1224742343 122.58+24.73 0.608
DBP, mmHg 67.72+17.98 67.30+£17.12 67.86+17.66 68.01+19.11 0.714
SPO2, % 96.83+4.24 97.73+£3.18 96.53+4.56 96.24+4.67 <0.001
SH 2599.31+£3991.94 539.65+218.07 1489.72£386.71 5771.22+5666.70 <0.001

30 days all-cause mortality, n (%) <0.001
Yes 1879 (81.1) 692 (89.5) 642 (83.2) 545 (70.6)

No 438 (18.9) 81(10.5) 130(16.8) 227 (29.4)

365 days all-cause mortality, n (%) <0.001
Yes 1561 (67.4) 613(79.3) 533 (69) 415 (53.8)

No 756 (32.6) 160 (20.7) 239 (31) 357 (46.2)

Cardiogenic shock, n (%) <0.001
Yes 2123 (91.6) 734 (95) 694 (89.9) 695 (90)

No 194 (8.4) 39(5) 78 (10.1) 77 (10)

CHF, n (%) <0.001
Yes 1028 (44.4) 412 (53.3) 341 (44.2) 275 (35.6)

No 1289 (55.6) 361 (46.7) 431 (55.8) 497 (64.4)

Continuous variables that conform to the normal distribution are expressed as mean + standard deviation. Continuous variables that are not normally distributed are
expressed as median (interquartile range). Categorical variables are expressed as numbers (percentages)

COPD chronic obstructive pulmonary disease, CHF congestive heart failure, SBP systolic blood pressure, DBP diastolic blood pressure, HR heart rate, SpO2 saturation of
hemoglobin with oxygen, WBC white blood cell, BUN blood urea nitrogen, SCr serum creatinine, PT prothrombin time, PCl percutaneous coronary intervention CABG

coronary artery bypass graft, SOFA sequential organ failure assessment, SAPS Il the Simplified Acute Physiology Score Il

diabetes mellitus, chronic obstructive pulmonary disease,
lactate, albumin, urea nitrogen, creatinine, AST, white
blood cell count, hemoglobin, monocyte count, HDL,
LDL, TC, TG, and SpO2. While there was no significant
correlation between the SII and cardiogenic shock within
hours of linearity, it was still linearly associated with
the risk of all-cause mortality at 30 days, the risk of all-
cause mortality at 365 days, and congestive heart failure
(Fig. 2).

Subgroup and multivariate analysis of clinical outcomes

in AMI with hypertension patients

We conducted subgroup analyses for SpO2, COPD, PCI,
CABG, diabetes, sex, age, and COPD in order to investi-
gate further if this association would vary under differ-
ent settings (Fig. 3). Within the 30-day all-cause mortality
subgroup analysis, we discovered that SII was more pre-
dictive of 30-day all-cause death among patients with
SpO2>95%, among women, among diabetic patients,
among patients who did not choose PCI, and among
patients aged 60—80 years. On the other hand, high levels
of SII were linked to higher 365-day all-cause mortality
in all subgroups of age, sex, diabetes mellitus, and COPD
in the subgroup analysis of 365-day all-cause mortality.
Additionally, in the subgroup analyses of SpO2 and sur-
gical modality, SII was associated with a more predic-
tive value of 365-day all-cause mortality in patients with
SpO2.

Discussion

To our knowledge, this is the first study to investigate
whether the inflammatory marker SII is an independ-
ent risk factor for poor clinical prognosis in patients
with hypertension and acute myocardial infarction. Our
study found that SII remained an independent risk fac-
tor for short-term mortality, long-term mortality, cardio-
genic shock, and congestive heart failure in patients with
hypertension combined with acute myocardial infarc-
tion after controlling for age, race, and cardiovascular
risk factors. A subgroup analysis of this trial revealed
that SII was more predictive of short-term mortality for
patients with SpO2>95% who were between the ages of
60 and 80, were female, had diabetes, and had not had
PCIL In terms of 365-day mortality, patients with high
SII had increased mortality in subgroups related to age,
sex, diabetes, and COPD; however, SII had a higher pre-
dictive value in the subgroups related to SpO2 and sur-
gical modality, namely in those who underwent CABG
and had SpO2 >95%. Therefore, SII may be a reliable and
convenient indicator to better identify high-risk patients
with hypertension and acute myocardial infarction.

It is well recognized that hypertension is a sepa-
rate risk factor for acute myocardial infarction, and
those who are experiencing this condition require
proper blood pressure management [18]. The progno-
sis is worse for patients with acute myocardial infarc-
tion combined with hypertension than it is for those
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Table 2 Cox proportional hazard models for 30 days all-cause death and 365 days all-cause

30 days all-cause mortality 365 days all-cause mortality

Variable HR(95%Cl) P value Variable HR(95%Cl) p.value
Model 1 Model 1

Q1 Ref Q1 Ref

Q2 1.644 (1.246,2.170) <0.001 Q2 1.603 (1.312,1.959) <0.001
Q3 3.094 (2.400, 3.987) <0.001 Q3 2.713(2.250,3.272) <0.001
P for trend <0.001 p for trend <0.001
Model 2 Model 2

Q1 Ref Q1 Ref

Q2 1.591(1.203,2.103) 0.001 Q2 1.542 (1.260, 1.887) <0.001
Q3 2.880 (2.226,3.727) <0.001 Q3 2489 (2.057,3.010) <0.001
P for trend <0.001 p for trend <0.001
Model 3 Model 3

Q1 Ref Q1 Ref

Q2 1.564 (1.182, 2.069) 0.002 Q2 1.506 (1.231, 1.844) <0.001
Q3 2.812(2.170,3.643) <0.001 Q3 2414 (1.994,2.922) <0.001
P for trend <0.001 p for trend <0.001
Model 4 Model 4

Q1 Ref Q1 Ref

Q2 1.312(0.986, 1.746) 0.062 Q2 1.304 (1.060, 1.605) 0.012
Q3 1.765 (1.330, 2.343) <0.001 Q3 1.695 (1.373,2.094) <0.001
P for trend <0.001 p for trend <0.001

Model 1 Univariate model. Model 2adjusted for age, gender and race. Model 3 adjusted for model 2 plus diabetes mellitus, COPD.Model 4 adjusted for model 3 plus

lactate, albumin, urea nitrogen, creatinine, AST, monocyte count, hemoglobin, white blood cell count, HDL, LDL, TC, TG and SpO2

Table 3 Logistic models for cardiogenic shock and congestive heart failure

cardiogenic shock Congestive heart failure

Variable OR(95%Cl) P value Variable OR(95%Cl) P value
Model 1 Model 1

Q1 Ref Q1 Ref

Q2 2.183(1.473,3.290) <0.001 Q2 1446 (1.184,1.767) <0.001
Q3 2.128(1.433,3.211) <0.001 Q3 2.057 (1.678,2.524) <0.001
P for trend <0.001 P for trend <0.001
Model 2 Model 2

Q1 Ref Q1 Ref

Q2 2.221(1.493,3.357) <0.001 Q2 1420 (1.156, 1.745) 0.001
Q3 2.193 (1.466, 3.333) <0.001 Q3 1.949 (1.579, 2.409) <0.001
P for trend <0.001 P for trend <0.001
Model 3 Model 3

Q1 Ref Q1 Ref

Q2 2.223(1.494,3.363) <0.001 Q2 1.393(1.129,1.719) 0.002
Q3 2.198 (1.465, 3.348) <0.001 Q3 1.843 (1.486, 2.288) <0.001
P for trend <0.001 P for trend <0.001
Model 4 Model 4

Q1 Ref Q1 Ref

Q2 1.930 (1.271,2.974) 0.002 Q2 1.255 (1.006, 1.565) 0.045
Q3 1491 (0.939, 2.393) 0.093 Q3 1.565 (1.220, 2.009) <0.001
P for trend 0.172 P for trend <0.001

Model 1 Univariate model. Model 2adjusted for age, gender and race. Model 3 adjusted for model 2 plus diabetes mellitus, COPD.Model 4 adjusted for model 3 plus

lactate, albumin, urea nitrogen, creatinine, AST, monocyte count, hemoglobin, white blood cell count, HDL, LDL, TC, TG and SpO2
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without hypertension [19]. Inflammation is linked to a
poor prognosis for acute myocardial infarction and is
a crucial mechanism of hypertension-induced vascular
endothelial cell damage [9]. It has been demonstrated
that the pathophysiological mechanisms connected to
inflammation persist long after blood pressure returns
to normal [20]. This suggests that in individuals who
have both hypertension and acute myocardial infarc-
tion, these mechanisms may play a significant role in
determining the ongoing risk of disease development.

Several indicators of inflammation, such as the C-reac-
tive protein-to-albumin ratio, have been shown to have
predictive value for acute and chronic cardiovascular
disease. It has been shown that in heart failure patients
with reduced ejection fraction and implantable car-
diac defibrillators, an elevated C-reactive protein-to-
albumin ratio predicts a poorer prognosis [21]. CRP/
Albumin Ratio Has Higher Predictive Value Than SII
in Predicting Atrial Fibrillation Recurrence After Cry-
oablation [22]. In the present study, the number of
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Fig. 2 The adjusted cubic spline model on the association between SIl on a continuous scale and adjusted risk of Congestive heart failure
(a),cardiogenic shock (b), 30-day all-cause mortality (c) and 365-day all-cause mortality (d) in patients with AMI and hypertension

cases with albumin and CRP indexes was too small
to be included in the inclusion statistics with a large
bias, and therefore were not included for compari-
son with SII, which is a shortcoming of this study. SII
is a new inflammatory marker that has been linked to
a number of illnesses, including cancer, heart disease,
thickening of the carotid intima-media, elevated urine
albumin, stroke, and more [23-27]. SII integrates data
from platelet, lymphocyte, and neutrophil counts,
largely representing the three immune response path-
ways—inflammatory, thrombotic, and adaptive. It has
been demonstrated that SII is an independent predic-
tor of the prevalence of hypertension and a more effec-
tive early warning indicator of systemic inflammation
in hypertension. The current study demonstrated that
SII was an independent risk factor for 30- and 365-day
mortality in patients who had both hypertension and
acute myocardial infarction (AMI). This finding sug-
gests that inflammation is a significant factor in deter-
mining the short- and long-term prognosis of these

patients. The possible pathophysiologic processes are:
1.Thrombotic tendencies and increased leukocyte
recruitment are caused by an elevated platelet count
and activated platelets, which may result in endothe-
lial cell injury. Hypertension may arise as a result of
increased systemic vascular resistance brought on by
further endothelial dysfunction [28]. In the meantime,
a range of prothrombotic events, including platelet
adhesion, activation, and aggregation, are brought on
by neutrophil extracellular traps, indicating that neu-
trophil-platelet interactions might be crucial in the
proinflammatory process [29]. More significantly, the
renin—angiotensin—aldosterone system in hyperten-
sion is intimately linked to low-grade inflammation
or autonomous T cell activation [30]. Lastly, oxida-
tive stress in the kidney and artery wall is increased by
autoimmune inflammatory infiltrates, which can result
in several typical mechanisms of hypertension [31]. 2.
The rupture of atherosclerotic plaque depends on both
innate and adaptive immunity. In both the development
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Fig. 3 Association between Sl and risk of 30-day all-cause mortality (a) and 365-day all-cause mortality (b) in subgroups

of acute thrombotic episodes and the pathophysiology
of atherosclerosis, platelets are crucial [32]. The start
and progression of the atherosclerosis process depend
on inflammatory cells. Acute coronary syndromes are

directly linked to the development of coronary ath-
erosclerotic plaque and thrombus, which block blood
flow in the vicinity of the infarct-related artery. Both
the start and development of this process as well as its
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negative outcomes depend on inflammation. All things
considered, patients who have both hypertension and
AMI have a bad prognosis [33]. AMI occurs on the
basis of atherosclerosis, which has been shown to be
a systemic inflammatory disease, and inflammatory
bowel disease and steatohepatitis, which are systemic
inflammatory diseases, are strongly associated with
cardiovascular events [34, 35].

This study shows that SII is an independent risk factor
for congestive heart failure and cardiogenic shock dur-
ing hospitalization in this cohort, in addition to being
linked to short- and long-term prognoses in patients
with hypertension and AMI. Patients with AMI fre-
quently experience congestive heart failure, cardiogenic
shock, and an elevated risk of long-term mortality. It
has been demonstrated that in individuals with AMI, a
greater baseline platelet count is a significant and reli-
able indicator of a bad prognosis. Furthermore, in car-
diovascular disease, the platelet-to-lymphocyte ratio
(PLR) is a powerful predictor of a bad prognosis [36].
Our analysis yielded data in a similar pattern. According
to Litfi et al. [37], SII is a reliable indicator of hospitali-
zation and long-term death for STEMI patients. SII lev-
els were linked to the no-reflow phenomenon (NRP) in
patients with STEMI who received direct PCI, accord-
ing to research by Kerim et al. Saban et al. claimed that
increased SII score was independently associated with
contrast nephropathy (CIN) formation in NSTEMI
patients undergoing PCI [38, 39]. Both illustrate the
important role of inflammation in the development
of the disease. It provides new ideas to enhance anti-
inflammatory therapy and develop targeted anti-inflam-
matory drugs in this patient population.

Furthermore, in the current investigation, SII was
found to be more strongly related with a poor progno-
sis in the mortality subgroup analyses conducted on
30-day and 365-day patients who received CABG and
had a SpO2 greater than 95%. The idea that SII is linked
to the postoperative no-reflow phenomenon in AMI
patients undergoing CABG may stem from the fact that
patients who underwent CABG for AMI had more com-
plex coronary artery pathology. This, in addition to sur-
gical procedures and other factors that result in a SII, is
more strongly associated with a poor prognosis in those
whose SpO2 exceeds 95%. This finding contradicts previ-
ous research on the relationship between SII and oxygen
saturation, perhaps because the SpO2 in this study was
derived from the initial post-hospitalization SpO2.

Limitations

This study has certain shortcomings that should be
acknowledged and resolved. First, selection bias may
exist because this was an observational, retrospective

Page 10 of 11

study. Second, during the follow-up period, we did not
investigate the impact of dynamic changes in SII levels on
cardiovascular events; instead, we only evaluated SII lev-
els at baseline. Therefore, to validate these results, larger
sample sizes and extended follow-up are required.

Conclusions

Compared to patients with low SII, the study’s findings
indicate that patients with high SII in AMI with hyper-
tension had a higher risk of developing congestive heart
failure, cardiogenic shock, and 30- and 365-day all-
cause death. In individuals with AMI and hypertension,
elevated SII levels may be a reliable indicator of worse
cardiac outcomes. Crucially, investigation into anti-
inflammatory pathways as putative therapeutic targets is
necessary, and SII, a readily available, reasonably priced
biomarker, might offer fresh approaches to treatment.
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