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ABSTRACT

Immune and inflammatory responses after stroke are important pathophysiological processes. This study
explored the relationship between the systemic immune-inflammation index (SIl) and stroke prognosis.
Patients from the China National Stroke Registry Il were investigated. SlIl was defined as neutrophils x
platelets/lymphocytes, and the patients were divided into four groups according to quartiles based on Sli
values. The primary outcome was poor functional outcome, assessed by the modified Rankin Scale (mRS),
defined as an mRS score of 23. The secondary outcome was the incidence of all-cause death and recurrent
stroke. Data were analyzed using either the logistic regression or Cox regression models. As the Sll quartile
increased, the percentage of patients with poor functional outcomes increased: 178 (7.8%), 223 (9.8%), 292
(12.8%), and 417 (18.3%) (P < 0.0001) at the 90-day follow-up and 172 (7.6%), 203 (8.9%), 266 (11.7%), and 386
(17.0%) (P < 0.0001) at the 1-year follow-up. Compared to patients in the quartile (Q)1 group, those in the Q4
group had a higher risk for adverse events, especially all-cause death at the 90-day follow-up (adjusted hazard
ratio [HR], 2.409; 95% confidence interval [Cl], 1.273-4.559, P = 0.0069) and at the 1-year follow-up visits
(adjusted HR, 2.209; 95% Cl, 1.474-3.311, P = 0.0001). The SIl was closely related to the short- and long-term
prognosis of patients with acute ischemic stroke, and patients with higher Slls were more likely to have poor
outcomes.

INTRODUCTION and a number of common biological indices, such as the
neutrophil/lymphocyte ratio and the platelet/lymphocyte
Stroke is the leading cause of death among the Chinese, ratio. However, new indices are necessary to fully
and ischemic stroke accounts for approximately 82% of assess the prognosis of patients with acute ischemic
cases [1]. The immune and inflammatory responses stroke.
after an acute ischemic stroke are complex
pathophysiological processes that affect the prognosis The systemic immune-inflammation index (SII) is a
of the disease [2]. Researchers have described how new type of comprehensive inflammation index that
inflammatory immune cells (neutrophils, T cells, reflects the balance of the host’s immune and
platelets, dendritic cells, monocytes, and/or macro- inflammatory states. The index is defined as neutrophils
phages) infiltrate the brains of patients with stroke [3, x platelets/lymphocytes [5]. The SII was first proposed
4]. There are well-known correlations between stroke in liver cancer research, aiming to identify patients with
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a high risk of recurrence or death, so early intervention
could be initiated [5, 6]. In recent years, research on
thrombus inflammation has attracted increasing
attention. It is known that the interaction of platelets and
neutrophils drives the occurrence and development of
inflammation and damages brain tissues [7]. To date,
cross-sectional studies have explored the relationship
between the SII and stroke. One of these studies showed
that the SII is closely related to the severity of acute
ischemic stroke on admission [8]. However, prospective
cohort studies exploring this relationship in patients
with ischemic stroke are rare. A multicenter, large
sample cohort study with a long follow-up is
particularly lacking.

Therefore, we hypothesized that the prognosis of
patients with acute ischemic stroke is related to the SlI.
In this study, we aimed to explore the relationship
between the SII and the short- and long-term prognosis
of patients who had an acute ischemic stroke.

RESULTS
Baseline characteristics

A total of 9,107 patients from the China National Stroke
Registry 1l (CNSR-III) qualified for this study
(Supplementary Figure 1 and Supplementary Table 1).
The average age of the enrolled patients was 61.9 + 11.1
years (Table 1). These patients were divided into four
groups according to the Sl quartile: quartile (Q)1, <366
x 10%L; Q2, 366-533 x 10%L; Q3, 534-799 x 10%L;
and Q4, >800 x 10%L. The median time from symptom
onset to admission was 10 (interquartile range [IQR], 3—
25) h. For all patients, the median National Institutes of
Health Stroke Scale (NIHSS) score at admission was 3
(IQR, 2-6) points. To exclude an effect of the pre-
admission modified Rankin Scale (mRS) score on
prognosis, the lack of significant group differences
regarding the percentages of mRS scores before onset
>3 was confirmed (P = 0.0603).

SI1 and functional outcome

Table 1 displays the data for patients with poor
functional outcomes at the 90-day and 1-year follow-up.
Overall, 1,110 (12.2%) and 1,027 (11.3%) patients had
poor functional outcome at the 90-day and 1-year
follow-up, respectively. With the increase in SllI,
whether follow-up at 90-day or 1-year, the number of
patients with poor functional outcomes was increasing.

The relationship between SII and poor functional
outcome of stroke, analyzed using logistic regression, is
shown using a forest plot (Figure 1). At the 90-day
follow-up, the crude odds ratios (ORs) of Q2, Q3, and

Q4 compared with Q1 were 1.270 (95% confidence
interval [CI], 1.034-1.561), 1.726 (95% CI, 1.419-
2.101), and 2.638 (95% CI, 2.190-3.178), respectively.
At the 1-year follow-up, the crude ORs were 1.189
(95% ClI, 0.962-1.469), 1.611 (95% ClI, 1.371-1.1970),
and 2.493 (95% ClI, 2.061-3.015) for Q2, Q3, and Q4,
respectively. After adjusting for confounding factors,
the ORs of Q2, Q3, and Q4 compared with Q1 were
1.312 (95% CI, 1.053-1.636), 1.604 (95% ClI, 1.298-
1.981), and 2.167 (95% ClI, 1.767-2.657) at the 90-day
follow-up, and at 1-year follow-up, they were 1.245
(95% CI, 0.994-1.558), 1.538 (95% CI, 1.240-1.907),
and 2.127 (95% CI, 1.729-2.615), respectively. The
trend test revealed statistical significance (P < 0.0001).
In addition, we conducted a stratified analysis based on
the patients’ age, sex, smoking status, and alcohol
consumption to further understand the effects of Sl on
the functional prognosis in different populations (Table
2). However, a particular subpopulation was not
identified (P > 0.10 for all interactions).

SIl and secondary outcomes

During the 90-day and 1-year follow-up, the cumulative
incidence rates of the secondary outcomes in different
Sl quartiles were represented with Kaplan—Meier
curves (Figure 2). When the SII was high, the
cumulative incidence of all-cause death and recurrent
stroke during follow-up (log-rank test P < 0.01 for all
outcomes) was also high.

Table 3 shows the data of secondary outcomes during
the 90-day and 1-year follow-up, as well as the results
of the Cox regression analysis between SlI quartiles and
secondary outcomes. Compared to Q1 of the SlI, Q4
was associated with an increased risk of all-cause death
(adjusted hazard ratio [HR], 2.409; 95% CI, 1.273-
4.559) and recurrent stroke (adjusted HR, 1.279; 95%
Cl, 1.012-1.617) at the 90-day follow-up (all P < 0.05).
Similarly, Q4 of the SII was associated with an
increased risk of all-cause death (adjusted HR, 2.209;
95% CI, 1.474-3.311) and recurrent stroke (adjusted
HR, 1.272; 95% CI, 1.054-1.536) at the 1-year follow-
up (all P <0.05).

DISCUSSION

As the SII quartile increased, patients with acute
ischemic stroke were more likely to have poor
functional outcomes during the follow-up. The
proportion of poor functional outcomes at 1-year
follow-up was slightly lower than that at 90-day follow-
up, suggesting that some patients were still recovering
during this period, but the recovery was slow, and the
proportion was low. To determine whether there were
specific subpopulations whose characteristics were
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Table 1. Baseline characteristics of patients stratified by Sll quartile.

_ Total SlIl quartile

Variable (n=9,107) o1 Q2 Q3 Q4 P value
(n =2,269) (n = 2,285) (n = 2,279) (n=2,274)

Demographic and clinical features
Age (years), mean £ SD 619+111 62.7 £10.7 61.4+10.9 61.5+11.3 619+11.4 0.0004
Sex, Male, n (%) 6,343 (69.7) 1,566 (69.0) 1,651 (72.3) 1,589 (69.7) 1,537 (67.6) 0.0063
Smoker, n (%) 3,317 (36.4) 830 (36.6) 891 (39.0) 842 (37.0) 754 (33.2) 0.0006
Drinking, n (%) 3,553 (39.0) 867 (38.2) 945 (41.4) 921 (40.4) 820 (36.1) 0.0011
Medical history
Ischemic stroke, n (%) 1,850 (20.3) 424 (18.7) 468 (20.5) 479 (21.0) 479 (21.1) 0.1550
Coronary heart diseases, n (%) 914 (10.0) 244 (10.8) 216 (9.5) 215 (9.4) 239 (10.5) 0.3036
Atrial fibrillation, n (%) 592 (6.5) 166 (7.3) 136 (6.0) 140 (6.1) 150 (6.6) 0.2480
Hypertension, n (%) 5,717 (62.8) 1,346 (59.3) 1,440 (63.0) 1,444 (63.4) 1,487 (65.4) 0.0003
Diabetes mellitus, n (%) 2,126 (23.3) 559 (24.6) 542 (23.7) 559 (24.5) 466 (20.5) 0.0024
Hypercholesterolemia, n (%) 696 (7.6) 167 (7.4) 191 (8.4) 175 (7.7) 163 (7.2) 0.4492
Hours of event onset, median (IQR) 10 (3-25) 10 (3-26) 11 (3-26) 11 (3-26) 8 (3-24) <0.0001
E\II(I)HRS)S score at admission, median 3 (2-6) 3 (1-5) 3 (2-5) 3 (2-6) 4(2-7) <0.0001
mRS score before onset >3, n (%) 370 (4.1) 82 (3.6) 84 (3.7) 90 (4.0) 114 (5.0) 0.0603
Laboratory tests
WBC (10%/L) 7.24+221 6.08 £ 1.60 6.70 £1.67 7.28+1.75 8.90 + 2.59 <0.0001
FPG (mmol/L) 6.46 + 2.62 6.30 £ 2.47 6.41 + 2.67 6.51 £2.58 6.63 £ 2.77 <0.0001
LDL-C (mmol/L) 2.56 +1.04 2.48 +£0.99 252 +0.97 257 +£1.06 2.68 +£1.12 <0.0001
Hcy (umol/L) 18.93+12.26 1836+11.41 1898+1294 18.78+11.99 19.61+12.62 0.0206
hs-CRP (mg/L) 5.67 £18.22 3.41+£10.23 435+12.82 5.23+15.49 9.62 £ 28.11 <0.0001
90-day follow-up
Poor functional outcome, n (%) 1,110 (12.2) 178 (7.8) 223 (9.8) 292 (12.8) 417 (18.3) <0.0001
Recurrent stroke, n (%) 534 (5.9) 127 (5.6) 98 (4.3) 139 (6.1) 170 (7.5) <0.0001
All-cause death, n (%) 85 (0.9) 13 (0.6) 14 (0.6) 18 (0.8) 40 (1.8) <0.0001
1-year follow-up
Poor functional outcome, n (%) 1,027 (11.3) 172 (7.6) 203 (8.9) 266 (11.7) 386 (17.0) <0.0001
Recurrent stroke, n (%) 847 (9.3) 198 (8.7) 182 (8.0) 206 (9.0) 261 (11.5) 0.0003
All-cause death, n (%) 205 (2.3) 34 (1.5) 38 (1.7) 45 (2.0) 88 (3.9) <0.0001

Abbreviations: SlI: systemic immune-inflammation index; SD: standard deviation; IQR: interquartile range; NIHSS: National
Institutes of Health Stroke Scale; Q: quartile; mRS: modified Rankin Scale; WBC: white blood cell; FPG: fasting plasma glucose;
LDL-C: low-density lipoprotein cholesterol; Hcy: homocysteine; hs-CRP: high-sensitivity C-reactive protein.

affected by inflammation, a stratified analysis was
performed. Although age, smoking status, and alcohol
consumption are risk factors [9-11] and female estrogen
is a protective factor for stroke [12], we did not identify
subgroups specifically being affected by these factors,
indicating that the SII is relatively independent and
stable (Table 2, P > 0.10 for all interactions). Figure 2
shows that patients in the Q4 group had the highest

cumulative incidence of all-cause death and recurrent
stroke during the follow-up period (log-rank test P <
0.01 for all outcomes). Finally, the Cox regression
analysis showed that Q4 of the SlI at admission was an
independent risk factor for all-cause death and recurrent
stroke in patients with acute ischemic stroke during the
90-day and 1-year follow-up periods. Even if we
adjusted our model for factors identified by previous
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Table 2. Stratified analysis of the relationship between SllI quartiles and risk of poor functional outcome.

Q1 Q2 Q3 Q4 tIT'Jr?; intgr;?:[ion
Poor functional outcome at 90-day follow-up
=0 éesi,;:'cal‘;j“md 1(ref)  1.930 (0.800-4.655)  1.950 (0.830-4.591)  2.650 (1.135-6.189)  0.0319
Ao ESRO é%%;:g‘;j““ed 1(ref)  1.235(0.984-1.550)  1.542 (1.240-1.918)  2.104 (1.706-2.594)  <0.0001 ot
. '(\gg",j) é?)j“StEd OR 1(ref)  1.266 (0.961-1.668)  1.583 (1.213-2.064)  2.113 (1.633-2.735)  <0.0001 i
> (Fgeéﬂ/i'gl;"dj“md OR " 1(refy 1406(0.972-2.034) 1638 (1.154-2.324) 2231 (1597-3.118) <0.0001
. grgo('gg(% g‘g”smd 1(ref)  1.691(1.125-2.543)  2.246 (1.511-3.339)  2.326 (1.563-3.463)  <0.0001 108
moina Ed‘}ﬁsst’ggtggo('gg% cjy LleN  1186(0.910-1545)  1395(L084-1795)  2.27 (1675-2.701)  <0.000L 108
" ggn(lgig(% g‘f;”“ed 1(ref) 1149 (0.783-1.687)  1.846 (1.286-2.649)  2.307 (1.614-3.299)  <0.0001 o
prinkng Ed?ﬁztggtgg”(';'s% cpy 10 1410(1076-1848) 1484 (1.142-1.928) 2102 (1639-2697)  <0.0001 0%
Poor functional outcome at 1-year follow-up
iy é%i;:'é‘;j”“ed 1(ref) 1233 (0.461-3.300)  1.369 (0.544-3442)  2.585 (1.062-6.292)  0.0150
Ao (2)5;? é%"’};:a‘;”““ed 1(refy 1199 (0.953-1507) 1495 (1.200-1.862)  2.009 (1.627-2.480)  <0.0001 o
. '(\ggfyi é?)j““ed OR  1(ref) 1.165(0.889-1528) 1.347 (1.034-1.754) 1.929 (1497-2.485)  <0.0001 .
> (Fgeg;/j'g,;‘diusted OR " {(refy 1390(0.926-2.086) 1986 (1364-2.890) 2522 (L756-3.624) <0.0001
y (S)g"('gg% ‘é‘g“smd 1(ref) 1214(0.811-1.816)  1.698 (1.152-2.502) 1771 (1.198-2.617)  0.0010
Smoking Ed‘}ﬁit’;ﬁté"ﬁ"('éi% cpy 10 1242(0946-1630)  1455(L123-1886) 2271 (L778-2.901)  <0.0001 041%
o gg”(‘gg% g‘g“swd 1(ref)  1.050(0.708-1.557)  1.593 (1.097-2.312)  1.935(1.338-2.798)  <0.0001
Drinking Does not drink 0.4963
adiustod OR (0% cf)  1(€N  1351(1026-1778)  1511(1160-1.966) 2225 (1731-2.859)  <0.0001

Adjustment factors include sex, age, smoking status, alcohol consumption, history of cerebral infarction, hypertension, atrial fibrillation,
coronary heart disease, diabetes mellitus, WBC, FPG, LDL-C, Hcy, hs-CRP, hours of event onset, NIHSS score at onset, and mRS score before
onset >3. Abbreviations: Cl: confidence interval; Q: quartile; OR: odds ratio; mRS: modified Rankin Scale; NIHSS: National Institutes of
Health Stroke Scale; SllI: systemic immune-inflammation index; WBC: white blood cell; FPG: fasting plasma glucose; LDL-C: low-density
lipoprotein cholesterol; Hcy: homocysteine; hs-CRP: high-sensitivity C-reactive protein.

Q2Vs Q1
Q3Vs Q1
Q4Vs Q1

Q2Vs Q1
Q3Vs Q1
Q4Vs Q1

Follow-up Crude OR (95%Cl)

Poor functional outcome at 90-day

1.270 (1.034-1.561)
1.726 (1.419-2.101)
2,638 (2.190-3.178)
Poor functional outcome at 1-year

1.189 (0.962-1.469)
1.611 (1.371-1.970)
2.493 (2.061-3.015)

1.312
1.604
2.167

1.245
1.538
2127

Adjusted OR (95%Cl)

(1.053-1.636)
(1.298-1.981)
(1.767-2.657)

(0.994-1.558)
(1.240-1.907)
(1.729-2.615)

P for trend
<0.0001

<0.0001
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Figure 1. Relationships between SllI quartiles and poor functional outcomes of patients with acute ischemic stroke at the
90-day and 1-year follow-up. Adjustment factors include sex, age, smoking status, alcohol consumption, history of cerebral infarction,
hypertension, atrial fibrillation, coronary heart disease, diabetes mellitus, WBC, FPG, LDL-C, Hcy, hs-CRP, hours of event onset, NIHSS score
at onset, and mRS score before onset >3. Abbreviations: WBC: white blood cell; FPG: fasting plasma glucose; LDL-C: low-density lipoprotein;
Hcy: homocysteine; hs-CRP: high-sensitivity C-reactive protein.
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studies as immune-inflammation markers that might
affect prognosis, such as the high-sensitivity C-reactive
protein level, our results still suggested that Sl is
closely related to short- and long-term prognosis of
patients with acute ischemic stroke.

Previous studies have shown that the immune and
inflammatory response after stroke is an important
factor that affects patient prognosis [13, 14].
Neutrophils and lymphocytes are involved in the
inflammatory and immune response, whereas platelets
have a primary role in the thrombo-inflammation of
stroke. As a new type of immune-inflammation index,
the SII integrates neutrophils, platelets, and
lymphocytes and can reflect the balance of the systemic
immune response and inflammatory response [5].
Studies have also shown that neutrophils, which are the
primary cells of the inflammatory response, are

recruited in large numbers to participate in the immune-
inflammatory response of post-stroke lesions [15, 16].
The massive production of platelets after a stroke is also
involved in the pathological processes of infarct lesions
[17]. The interaction between neutrophils and platelets
exacerbates the destruction created by infarcts [18],
causing a series of pathological reactions, such as the
production of oxygen free radicals, exudation, and
extracellular traps, which can induce thrombosis [19]
and result in further damage to the ischemic brain tissue
[7]. In a recent review by Langer et al., it was concluded
that platelets mediate the immune-inflammatory
response along with a variety of cells and can cause
injury both inside and outside blood vessels, as well as
to neurons [20]. These effects show that platelets are
vital contributors to thrombotic inflammation and play a
very important role in the immune-inflammatory
response after stroke. Previous studies have shown that
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Figure 2. Relationships between SllI quartiles and cumulative incidence rates of all-cause deaths and recurrent strokes in
stroke patients at 90-day and 1-year follow-up assessments. (A and B) indicate the relationships of the Sl quartiles with the
cumulative incidence rates of all-cause death and recurrent stroke at the 90-day follow-up, respectively, whereas (C and D) show the

respective outcomes at the 1-year follow-up.
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Table 3. Multivariate Cox regression analysis of the relationships between Sll and clinical outcomes of patients with acute

ischemic stroke.

Outcomes Groups Events,n (%) Crude HR (95% CI) P value Adjusted HR (95% CI) P value
90-day follow-up
Q1 127 (5.6) 1 (ref) 1 (ref)
Recurrent stroke Q2 98 (4.3) 0.762 (0.585-0.991) 0.0430 0.768 (0.590-1.001) 0.0505
534 (5.9%) Q3 139 (6.1) 1.094 (0.860-1.392) 0.4624 1.081 (0.849-1.376) 0.5291
Q4 170 (7.5) 1.355 (1.077-1.705) 0.0096 1.279 (1.012-1.617) 0.0397
Q1 13 (0.6) 1 (ref) 1 (ref)
All-cause death Q2 14 (0.6) 1.068 (0.502-2.272) 0.8644 1.175 (0.550-2.512) 0.6772
85 (0.9%) Q3 18 (0.8) 1.378 (0.675-2.812) 0.3788 1.366 (0.667—2.797) 0.3938
Q4 40 (1.8) 3.092 (1.654-5.781) 0.0004 2.409 (1.273-4.559) 0.0069
1-year follow-up
Q1 198 (8.7) 1 (ref) 1 (ref)
Recurrent stroke Q2 182 (8.0) 0.907 (0.741-1.109) 0.3401 0.909 (0.743-1.112) 0.3549
847 (9.3%) Q3 206 (9.0) 1.042 (0.857-1.266) 0.6819 1.023 (0.841-1.244) 0.8210
Q4 261 (11.5) 1.348 (1.121-1.621) 0.0015 1.272 (1.054-1.536) 0.0122
Q1 34 (1.5) 1 (ref) 1 (ref)
All-cause death Q2 38 (1.7) 1.109 (0.698-1.762) 0.6608 1.185 (0.745-1.885) 0.4747
205 (2.3%) Q3 45 (2.0) 1.318 (0.844-2.058) 0.2242 1.286 (0.822-2.011) 0.2707
Q4 88 (3.9) 2.621 (1.764-3.893)  <0.0001 2.209 (1.474-3.311) 0.0001

Adjustment factors include sex, age, smoking status, alcohol consumption, history of cerebral infarction, hypertension, atrial
fibrillation, coronary heart disease, diabetes mellitus, WBC, FPG, LDL-C, Hcy, hs-CRP, hours of event onset, NIHSS score at
onset, and mRS score before onset >3. Abbreviations: Cl: confidence interval; Q: quartile; HR: hazard ratio; mRS: modified
Rankin Scale; NIHSS: National Institutes of Health Stroke Scale; Sll: systemic immune-inflammation index; WBC: white blood
cell; FPG: fasting plasma glucose; LDL-C: low-density lipoprotein cholesterol; Hcy: homocysteine; hs-CRP: high-sensitivity C-

reactive protein.

immunosuppression  and  decreased  levels  of
lymphocytes after a stroke lead to a worse prognosis
[21-23]. This explains how, in accordance with
cellular-level pathophysiology, the SII can quite
accurately reflect the systemic immune-inflammatory
state and predict the prognosis of patients with stroke.

The SII can reveal the state of systemic immune-
inflammatory response in patients with stroke and
predict the development and prognosis of stroke. The
primary advantage of this indicator is that it can be
easily calculated from the results of routine blood tests
that are mandatory upon hospital admission for every
patient. To a certain extent, this research can provide
evidence and guidance for clinicians in the treatment of
stroke and prediction of its prognosis. The earlier high-
risk patients are identified, the better the attention and
care that will be given. This will improve the prognosis
of patients with stroke and can minimize the burden of
the disease on patients, their families, and the entire
society. The main advantages of this study include its

large sample size, multicenter nature,
demographics, and clinical follow-up data.

prospective

This study has some limitations. First, the study
excluded patients with missing SIl values and missing
follow-up outcomes, which may have created a
selection bias to some extent. Second, dynamic changes
in the immune-inflammatory state were not considered
in our data collection or analysis despite studies that
have shown that the immune-inflammatory response
state changes over time [24-26]. However, we strictly
controlled the schedule of admission time and blood
collection of patients and kept it as consistent as
possible. Lastly, the study did not compare other
indices, such as the neutrophil/lymphocyte ratio and
platelet/lymphocyte ratio. However, the study can still
provide good support and reference for clinical and
basic research.

In conclusion, our research shows that patients with
higher Slls after an acute ischemic stroke were more
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likely to have poor functional outcomes at the 90-day
and 1-year follow-ups. Furthermore, patients with
higher Slis were more likely to experience all-cause
death and recurrent stroke.

MATERIALS AND METHODS
Study population

Data were derived from the CNSR-11I. The CNSR-1II is
a nationwide, multicenter, prospective registry of
patients with ischemic stroke and transient ischemic
attack in China. The database includes complete
imaging and biomarker data [27]. The study included
patients in the CNSR-I11 with ischemic stroke who were
admitted to a hospital within 72 h of onset but excluded
the following: 1) patients with cancer and peripheral
thrombosis; 2) patients with active infections or those
who took antibiotics or immunosuppressive agents 2
weeks before admission and during hospitalization; and
3) patients with missing Sl and follow-up data (shown
in Supplementary Figure 1).

Data collection

The patients’ baseline data included their age, sex,
smoking status, alcohol consumption, medical history,
time from stroke onset to admission, NIHSS score at
admission, and laboratory data. All the above data were
collected by trained research coordinators following a
standard data collection protocol. The coordinators
identified the eligible patients, obtained informed
consent, enrolled consecutive patients, and collected
data through face-to-face interviews with the patients.
Fasting venous blood was withdrawn from all patients
within 24 h after admission, and an automatic routine
blood analysis was performed. We calculated the Sl for
each patient based on the results of the routine blood

analysis using the formula: neutrophils  x
platelets/lymphocytes.
Outcome assessment
According to the CNSR-IIl research protocol,

researchers conducted face-to-face 90-day and 1-year
follow-ups of patients. At the follow-up, the mRS score
was used to assess the functional outcomes of the
patients. The primary outcome was poor functional
outcome, defined as 3<mRS score<6, where 6 points
indicated death. The secondary outcome was the
incidence of all-cause death and recurrent stroke.

Statistical analysis

Categorical variables were described as percentages
and continuous variables as either means and standard

deviations or medians and interquartile ranges.
According to the quartile of the SII value, the eligible
study participants were divided into four groups and
compared using the x? test for categorical variables.
The Kruskal-Wallis test was used to compare
continuous variables. Logistic regression was used to
analyze the relationships between the SII quartile
groups and poor functional outcome at the follow-up
points, with SII Q1 as the reference group. In addition,
we conducted stratified analyses by trend and
interaction tests. The cumulative incidence of adverse
events was described using the Kaplan—Meier curves
and compared using the log-rank test. The Cox
regression analysis was used to explore the HR
between the SII quartiles and adverse events at
different follow-up points. The selection of adjustment
variables in the adjustment model of logistic regression
analysis and Cox regression analysis was derived from
the variables with significant differences in univariate
analysis or variables considered to be clinically
significant. A two-tailed P value < 0.05 was considered
statistically significant. All statistical analyses were
completed using the SAS software (version 9.4; SAS
Institute, Inc., Cary, NC, USA).
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SUPPLEMENTARY MATERIALS

Supplementary Figure

Patients enrolled in CNSR-III
(N=15,166)

Exclude TIA patients (n=1,020)
Exclude patients admitted outside 72
hours(n=3,173)

Patients with acute cerebral infarction admitted within 72 hours

(N=10,973)
/Exclude patients with cancer and \

peripheral thrombosis(n=203)

Exclude patients with active infections
and antibiotics and immunosuppressants

2 weeks before admission and during
hospitalization(n=1,200)
Exclude patients with missing Sll and

\follow-up data(n=463) /

Patients included in the study

(N=9,107)
Sl quartile|(10° /L)
Q1<<366 366<Q2<534 534<Q3<800 800<Q4
(n=2,269) (n=2,285) (n=2,279) (n=2,274)

Supplementary Figure 1. Flow chart of inclusion and exclusion criteria for the study population. Based on the inclusion and
exclusion criteria (see Methods for details), we selected the population to be studied. Abbreviations: CNSR-III: China National Stroke
Registry III; SlI: systemic immune inflammation index (neutrophil x platelet/lymphocyte, 10%/L).
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Supplementary Table

Supplementary Table 1. Baseline comparison of patients with included and excluded.

Characteristics Included patients Excluded patients P-value
Demography and clinical features

Age(yr), mean £ SD 61.88 £11.11 62.76 + 11.57 <.0001
Male, n (%) 6343 (69.7) 4021 (66.4) <.0001
Smoking, n (%) 3317 (36.4) 2095 (34.6) 0.0201
Drinking, n (%) 3553 (39.0) 2162 (35.7) <.0001
Medical history

Ischemic stroke, n (%) 1850 (20.3) 1299 (21.4) 0.0943
Coronary heart diseases, n (%) 914 (10.0) 694 (11.5) 0.0055
Atrial fibrillation, n (%) 592 (6.5) 427 (7.1) 0.1876
Hypertension, n (%) 5717 (62.8) 3777 (62.3) 0.5843
Diabetes mellitus, n (%) 2126 (23.3) 1384 (22.8) 0.4722
Hypercholesterolemia, n (%) 696 (7.6) 495 (8.2) 0.2372
Hours of event onset, median (IQR) 10 (3-25) 20 (3-76) <.0001
NIHSS at admission, median (IQR) 3(2-6) 3(1-6) <.0001
mRS score before onset >3, n (%) 370 (4.1) 287 (4.7) 0.0458
Laboratory tests

WBC, (10%L) 7.24£221 7.91 + 40.32 0.0561
Neutrophil, (10%L) 4.85+2.23 499 +232 0.0463
Platelet, (10%/L) 217.60 + 63.37 217.32 +65.61 0.2199
Lymphocyte, (10%/L) 1.81+0.79 1.78 £ 0.84 0.0106
FPG (mmol/L) 6.46 + 2.62 6.34 +2.49 0.0210
LDL (mmol/L) 2.56 +1.04 2.55+1.06 0.1947
HCY (u mol/L) 18.93+ 12.26 19.24 + 12.47 0.0425
hs-CRP (mg/L) 5.67 £18.22 10.74 £ 33.76 <.0001

Abbreviations: SD: standard deviation; IQR: interquartile range; NIHSS: National Institutes of Health Stroke Scale; Q: quartile;
mRS: modified Rankin Scale; WBC: white blood cell; FPG: fasting plasma glucose; LDL: low-density lipoprotein; Hcy:
homocysteine; hs-CRP: high sensitivity C reactive protein.
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