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Abstract
To investigate the predictive role of the neutrophil-platelet ratio (NPR) before intravenous thrombolysis (IVT) on hemorrhagic
transformation (HT) in patients with acute ischemic stroke (AIS). AIS patients treated with IVT without endovascular therapy
between June 2019 and February 2023 were included. Patients were divided into high NPR (>35) and low NPR (≤35) groups
according to the optimal threshold NPR value for identifying high-risk patients before IVT. The baseline data and the incidence
of HT and symptomatic intracranial hemorrhage (sICH) were compared between the two groups. The predictive role of the NPR
and other related factors on HT after IVT was analyzed by multivariate logistic regression. A total of 247 patients were included,
with an average age of 67.5± 12.4 years. Post-thrombolytic HT was observed in 18.6% of the patients, and post-thrombolytic
sICH was observed in 1.2% of the patients. There were 69 patients in the high NPR group and 178 patients in the low NPR
group. The incidence of HT in the high NPR group was significantly higher than that in the low NPR group (30.4% vs 16.3%,
P< .05). The incidence of sICH was significantly higher in the high NPR group than in the low NPR group (14.5% vs 1.7%, P<
.001). Multivariate logistic regression analysis showed that NPR > 35 was positively correlated with HT (odds ratio (OR)=
3.236, 95% confidence interval (CI): 1.481-7.068, P= .003) and sICH (OR= 13.644, 95% CI: 2.392-77.833, P= .003). A high
NPR (>35) before IVT may be a predictor of HT in AIS patients. This finding may help clinicians make clinical decisions before
IVT in AIS patients.
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Introduction
Acute ischemic stroke (AIS) is the main cause of disability and
death in China. At present, the key treatment for AIS is early
reperfusion therapy.1 Intravenous thrombolysis (IVT) can
effectively improve the prognosis of patients and has become
one of the most effective treatments for AIS.2 It has been
reported3 that 20-30% of patients can achieve complete recalcu-
lation by IVT and that their nerve function deficits can resolve,
but there are also some patients with no nerve function recovery
after IVT or who even have aggravation of their symptoms. The
NINDS study4 showed that 39% of patients with IVT had a
good prognosis (mRS 0-1 score) compared with 26% of the
control group. The ECASSIII study5 showed that the proportion
of patients with IVT who had a good prognosis (mRS 0-1 score)
was 52.4%, compared with 45.2% in the control group. The
EXTEND study6 showed that the proportion of patients with
IVT who had a good prognosis (mRS 0-1 score) was 35.4%,
compared with 29.5% in the control group. Thus, for patients
with AIS, IVT can basically improve the 90-day good prognosis
of patients by 10%. Apart from mechanical thrombectomy, this
is the only effective treatment that truly benefits patients.
However, the incidence rate of hemorrhagic transformation
(HT) after IVT has been reported to be as high as 10%-48%,7

the rate of symptomatic intracranial hemorrhage (sICH) is
2%-7%,8 and sICH has become an important factor affecting
the prognosis of AIS patients after IVT.9,10 Therefore, to
better evaluate patients individually, reduce the occurrence of
HT, and expand the beneficiary population of IVT, it is
urgent to explore the predictors of HT in AIS patients.

It is well known that inflammation has been extensively
studied in the pathogenesis of thrombosis and ischemic
stroke.11,12 At the same time, increasing evidence shows that
inflammation is related to the occurrence of HT, and the inflam-
matory response caused by reperfusion after IVT can lead to the
occurrence of HT.13 In the inflammatory response, a large
number of inflammatory cytokines and oxygen free radicals
are released, matrix metalloproteinases are activated to
degrade the extracellular matrix, the tight connections
between vascular endothelial cells are destroyed, vascular endo-
thelial cells are damages, and the basement membrane is
degraded, leading to the destruction of the blood‒brain–
barrier (BBB) and thus leading to the occurrence of HT.13

Platelets and neutrophils, both of which are markers of systemic
inflammation, are involved in inflammatory responses, causing
damage to blood vessels and brain tissue.14–16 The interaction
of neutrophils with platelets can aggravate vascular damage
and form complexes that increase the risk of stroke.14,17 As a
new inflammatory marker, the neutrophil-platelet ratio (NPR)
is more readily available and stable and can reflect the
dynamic process of inflammation in stroke. Previous studies
have found that patients with a high NPR have an increased
risk of developing HT in AIS.18 However, few studies have
reported on the relationship between NPR and the occurrence
of HT, sICH, and poor prognosis after IVT. The aim of this
study was to investigate whether high NPR levels before IVT

are associated with the early occurrence of HT and sICH after
IVT.

Materials and Methods

Study Population
Patients with AIS who received IVT in the Department of
Neurology, Sichuan Academy of Medical Sciences • Sichuan
Provincial People’s Hospital from June 2019 to February
2023 were prospectively analyzed. This study was approved
by the Ethical Review Board. The inclusion/exclusion criteria
of the study were as follows: (1) patients met the diagnostic cri-
teria for AIS confirmed by head CT or MRI and complied with
the guidelines for early management of patients with AIS; (2)
the time from onset to IVT was less than 6 h; (3) National
Institute of Health Stroke Scale (NIHSS) scores were obtained
before IVT; (4) patients with neurological impairment due to
intracranial tumors or craniocerebral trauma were excluded;
(5) patients who received endovascular treatment were
excluded; (6) patients with no NPR in the baseline data were
excluded; and (7) patients with conditions that may affect
blood counts (infection, recent surgery, medications, comorbid-
ities, cancer, collagen vascular disease, COVID-19, etc) were
excluded. (8) All patients signed their consent to join the study.

Thrombolytic Therapy
After excluding hemorrhagic stroke through NCCT, all patients
were given intravenous thrombolytic therapy. In accordance
with domestic and foreign guidelines,19,20 alteplase intravenous
thrombolytic therapy was given to patients with AIS within
4.5 h of onset according to the physician’s medical advice.
The standard dose was 0.9 mg/kg, the maximum dose was
90 mg, 10% of the first dose was administered intravenously
within 1 min, and the remaining 90% was administered intrave-
nously and continuously within 60 min. For AIS patients within
4.5-6 h of onset, the urokinase intravenous thrombolytic infu-
sion method was as follows: 1 million to 1.5 million U dis-
solved in 100 to 200 ml of normal saline as a continuous
intravenous infusion for 30 min. Anti-aggregation drugs were
not needed within 24 h of treatment. Head CT was reviewed
24 h after thrombolysis.

Data Collection
We recorded baseline characteristics, including demographics
(age and sex), classical and nonclassical vascular risk factors
(hypertension and diabetes, atrial fibrillation, cholesterol, tri-
glycerides, low-density lipoprotein, coagulation factor func-
tion), comorbidities (heart failure, coronary heart disease,
cancer, connective tissue disease), past or combination medica-
tions (aspirin, clopidogrel, anticoagulants), and other factors.
Infarct area (anterior vs posterior circulation), extracranial/intra-
cranial vessel stenosis, and NIHSS score data were collected.
Precubital venous blood was taken when the patient was

2 Clinical and Applied Thrombosis/Hemostasis



admitted to the emergency department of our hospital. Serum
neutrophils, platelets, lymphocytes, hypersensitive C-reactive
protein (hs-CRP), uric acid, and platelet counts were collected
before IVT. The NPR ratio (neutrophil count [×109/L]×
1000/ platelet count [×109/L] was calculated. Diabetes mellitus
was defined as diabetes that had been treated or that was pres-
ently diagnosed according to the 1999 World Health
Organization criteria (fasting blood glucose of≥ 7.0 mmol/L,
or 2-h oral glucose tolerance test glucose of≥ 11.1 mmol/L)
or a history of hyperglycemia managed by insulin, oral hypo-
glycemic agents, or diet. We defined hypertension as persistent
systolic blood pressure≥ 140 mm Hg or diastolic blood
pressure≥ 90 mm Hg, a clear history of hypertension on
medication, or both.

Outcomes
The main outcomes included the incidence of HT and sICH
within 24 h. HT was defined as no bleeding found on the
first head CT/MRI after cerebral infarction, and intracranial
hemorrhage found on the second head CT/MRI examination.21

According to the ECASSII study,22 sICH was defined as clini-
cal aggravation (such as sleepiness, hemiplegia aggravation) or
an increase in NIHSS score of ≥4 points. The NIHSS score was
judged by two experienced neurology clinicians.

Statistical Methods
SPSS 24.0 statistical software was used for data analysis.
Data with a normal distribution are expressed as the mean
± standard deviation (X± S), and Student’s t test was used.
Data with a nonnormal distribution are expressed as the
median and interquartile range (IQR) [M (Q25, Q75)], and
the Mann‒Whitney U test was used. The χ2 test or Fisher’s
exact test was used to compare categorical variables.
Multivariate logistic regression was used to analyze the pre-
dictive effect of clinical and laboratory indicators (NPR, age,
sex, hypertension, diabetes, atrial fibrillation, uric acid,
baseline NIHSS score, smoking, triglycerides, cholesterol,
low-density lipoprotein, infarct area, extracranial stenosis,
previous medication) on HT and sICH after IVT. P < .05
was considered statistically significant.

Results

General Data of Patients
Between June 2019 and February 2023, a total of 310 patients
diagnosed with AIS were treated with rtPA or urokinase within
6 h of stroke onset. Of these, 187 had treatment consisting of
alteplase as a thrombolytic, and 60 had urokinase as a thrombo-
lytic. Finally, 247 patients agreed to participate and were
included in the study. The mean age was 67.5± 12.4 years,
and the number of males was 156/247 (63.2%). A total of
69.2% (171/247) of patients had hypertension and 35.2% (87/
247) of patients have diabetes. All patients with thrombolysis

had normal coagulation function. A total of 21.1%(52/247) of
patients smoked, 7.3% (18/247) had coronary heart disease,
19.4%(48/247) had atrial fibrillation, 2% (5/247) had heart
failure, 2.4% (6/247) had tumors, and 0.4%(1/247) had connec-
tive tissue disease. 96% (237/247) had anterior circulation
infarction, 4% (10/247) had posterior circulation infarction,
29.5% (73/247) had intracranial vascular stenosis, 20.6% (51/
247) had extracranial vascular stenosis, and 13.4% (33/247)
had both intracranial and extracranial vascular stenosis. A
total of 36.4% (90/247) had no large vessel stenosis. Before
thrombolysis, 29 people took aspirin, 16 took anticoagulants,
and seven took clopidogrel. Post-thrombolytic HT occurred in
18.6% (87/247) of patients and post-thrombolytic sICH
occurred in 1.2% (13/247) of patients. The median NIHSS
score (IQR) was 4 (3-8) at baseline.

Comparisons Between the High and Low NPR Groups
with IVT
According to the results of previous studies23 and the Youden
index derived from the ROC curve analysis of our cohort, the
optimal cut-off for the NPR was assumed to be 35, and all
patients were divided into a high NPR group (>35) and a low
NPR group (≤35). As shown in Table 1, there were 69 patients
in the high NPR group and 178 patients in the low NPR group.
There was no significant difference in age, sex, hypertension,
diabetes, uric acid, atrial fibrillation, smoking, cholesterol, tri-
glycerides, low-density lipoprotein, infarct area, intracranial
and extracranial vascular stenosis, or hs-CRP between the
high and low NPR groups (P< .05). The platelet count of the
high NPR group was significantly lower than that of the
low NPR group (145.5 [123-190.25] vs 204.5 [165.75-238.3],
P< .001). Neutrophils in the high NPR group were significantly
higher than those in the low NPR group (6.9 [5.07-8.55] vs 4.36
[3.5-5.63], P< .001). The incidence of HT (21 [30.4%]vs 25
[16.3%], P< .05) and sICH (10 [14.5%] vs 3 [1.7%], P< .05)
24 h after IVT in the high NPR group was significantly
higher than that in the low NPR group. The baseline NIHSS
score of the high NPR group was significantly higher than
that of the low NPR group (5 [3-9] vs 4 [2-7.25], P< .05).
The lymphocytes in the high NPR group were significantly
lower than those in the high NPR group (1.43 [1.0-2.23] vs
1.84 [1.36-2.49], P< .05).

Multivariate Logistic Regression Analysis of Predictors
for HT
HT is considered to be the dependent variable. Age, sex, hyper-
tension, diabetes, atrial fibrillation, uric acid, baseline NIHSS
score, smoking, triglycerides, cholesterol, low-density lipopro-
tein, infarct area, extracranial stenosis, previous medication
(aspirin, clopidogrel, anticoagulants), and NPR were consid-
ered independent variables. As shown in Table 2, a high NPR
was an independent risk factor for HT (OR= 3.236, 95% CI:
1.481-7.068, P= .003).
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Multivariate Logistic Regression Analysis of Predictors for
sICH
SICH is considered to be the dependent variable. Age, sex,
hypertension, diabetes, uric acid, atrial fibrillation, baseline
NIHSS score, smoking, triglycerides, cholesterol, low-density
lipoprotein, infarct area, extracranial stenosis, previous medica-
tion (aspirin, clopidogrel, anticoagulants), and NPR were con-
sidered independent variables. As shown in Table 3, a high
NPR was an independent risk factor for HT (OR= 13.644,
95% CI: 2.392-77.83, P= .003).

Discussion
It has been noted in domestic and foreign guidelines19,20 that
IVT is one of the most effective treatments for AIS patients.
However, some patients still develop HT and sICH after IVT,
leading to poor prognosis. In our study, the incidence of HT
was 18.6% and the incidence of sICH was 1.2%. HT and
sICH after IVT were significantly higher in the high NPR
(>35) group than in the low NPR (≤35) group. Multivariate
logistic regression analysis showed that a high NPR (>35)

was significantly associated with HT and sICH after IVT. Our
results suggest that a high NPR (>35) may be a new predictor
of HT and sICH after IVT and has guiding significance for
the treatment of patients with AIS.

Neutrophils are known to be involved in the body’s
response to infection and inflammation. When stroke occurs,
neutrophils are the first to infiltrate and participate in the
inflammatory response.21 Studies have found that MMP-9
produced by neutrophils can cause the destruction of the
BBB, aggravate brain tissue damage, and lead to HT.24 In
addition to neutrophils, another blood component is platelets.
Platelets are a double-edged sword and play many roles in the
process of stroke. Platelets have a hemostatic function and
help protect the integrity of the BBB.25 However, platelets
also have proinflammatory effects. When stroke occurs,
inflammatory cells can be recruited by platelets and interact
with platelets, resulting in vascular inflammation and further
brain tissue damage.15,26 The inflammatory response of the
body usually results in a reduction in platelets, which may
be related to immunity, continuous activation of platelets,
and thrombosis.27 The decrease in platelets and the increase
in neutrophils caused by inflammation both cause an increase

Table 1. Comparisons Between the High and Low NPR Groups.

High NPR (n= 69) Low NPR (n= 178) P-value

Age (years), mean± SD 70.68± 9.88 66.19± 13.10 .004
Male, n (%) 47 (68.1%) 109 (61.2%) .315
Hypertension, n (%) 52 (75.4%) 119 (66.9%) .194
Diabetes, n (%) 29 (42.0%) 58 (32.6%) .163
Uric acid (μmol/L), median (IQR) 368 (307-428.5) 353 (297.75-409) .173
Platelet count (10^9/L), median (IQR) 145.5 (123-190.25) 204.5 (165.75-238.3) ＜.001
Neutrophil (10^9/L), median (IQR) 6.9 (5.07-8.55) 4.36 (3.5-5.63) ＜.001
Hs-CRP (10^9/L), median (IQR) 2.1 (0.81-4.48) 1.6 (0.76-3.26) .328
Lymphocyte, median (IQR) 1.43 (1.0-2.23) 1.84 (1.36-2.49) .008
Baseline NIHSS, median (IQR) 5 (3-9) 4 (2-7.25) .04
Atrial fibrillation, n (%) 15 (21.7%) 33 (18.5%) .59
Smoking, n (%) 17 (24.6%) 35 (19.7%) .39
Cholesterol, median (IQR) 4.3 (3.49-5.13) 4.25 (3.42-5.02) .64
Triglyceride, median (IQR) 1.21 (0.87-1.68) 1.35 (0.9-1.82) .41
Low-density lipoprotein, median (IQR) 2.25 (1.86-3.45) 2.32 (1.84-3.11) .62
Infarct area (anterior vs posterior circulation), n (%) 64 (92.8%) 173 (97.2%) .11
Vascular stenosis .008
Intracranial vascular stenosis, n (%) 23 (33.3%) 50 (28.1%)
Extracranial vascular stenosis, n (%) 8 (11.6%) 43 (24.2%)
Intracranial and extracranial vascular stenosis, n (%) 33 (47.8%) 17 (9.6%)
Past drug use .313
Aspirin, n (%) 10 (14.5%) 19 (10.7%)
Anticoagulant, n (%) 7 (10.1%) 9 (5.1%)
clopidogrel, n (%) 1 (1.5%) 6 (3.4%)
Heart failure, n (%) 2 (2.9%) 3 (1.7%) .544
Coronary heart disease, n (%) 6 (8.7%) 12 (6.7%) .596
Cancer, n (%) 1 (1.4%) 5 (2.8%) .533
Connective tissue disease, n (%) 0 (0%) 1 (0.56%) .533
Coagulation factor function, n (%) 69 (100%) 178 (100%) 1
sICH, n (%) 10 (14.5%) 3 (1.7%) ＜.001
HT, n (%) 21 (30.4%) 25 (16.3%) .003

Abbreviations: NIHSS, National Institutes of Health Stroke Scale; IQR, interquartile range; SD, standard deviation; hs-CRP, Hypersensitive C-reactive protein;
HT, hemorrhagic transformation; sICH, symptomatic intracranial hemorrhage; NPR, neutrophil-platelet ratio.
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in the NPR. Our research also found this phenomenon. In our
study, neutrophils in the high NPR group were significantly
higher than those in the low NPR group, while platelets in
the high NPR group were significantly lower than those in
the NPR group.

The pathophysiological mechanism of HT after IVT is very
complicated. At present, it is believed that severe ischemia and
hypoxia occur in the brain tissue of patients with AIS, which
stimulates the body to produce an inflammatory response,
resulting in the destruction of the BBB and the occurrence of

Table 2. Multivariate Logistic Regression Analysis of Predictors for HT.

Factors B SE Waldχ2 P-value OR 95% CI

Age 0.027 0.017 2.392 .122 1.027 0.993-1.063
Male -0.51 0.451 1.282 .257 0.60 0.248-1.452
Hypertension 0.477 0.402 1.411 .235 1.612 0.733-3.543
Diabetes 0.642 0.41 2.454 .117 1.90 0.851-4.241
Uric acid 0.001 0.002 0.064 .80 1.001 0.997-1.005
Lymphocyte -0.092 0.155 0.35 .554 0.912 0.674-1.236
Baseline NIHSS 0.061 0.033 3.446 .063 1.063 0.997-1.134
Smoking 0.037 0.508 0.005 .942 1.037 0.384-2.806
Cholesterol -0.123 0.462 0.07 .791 0.885 0.358-2.187
Triglyceride 0.075 0.265 0.079 .778 1.078 0.64-1.813
Low-density lipoprotein 0.018 0.532 0.001 .972 1.019 0.359-2.888
Infarct area -0.731 0.955 0.586 .444 0.481 0.074-3.129
Intracranial vascular stenosis 5.625 .131
Intracranial and extracranial vascular stenosis 0.726 0.473 2.353 .125 2.067 0.817-5.227
Extracranial vascular stenosis 0.066 0.649 0.01 .92 1.068 0.299-3.812
No vascular stenosis 1.069 0.502 4.536 .033 2.911 1.089-7.783
Past medication (aspirin) 0.98 .806
Anticoagulant -0.627 0.655 0.917 .338 0.534 0.148-1.929
Clopidogrel -0.241 0.794 0.092 .762 0.786 0.166-3.728
No previous medication 0.073 1.172 0.004 .95 1.076 0.108-10.699
Atrial fibrillation 0.599 0.551 1.182 .277 1.821 0.618-5.364
NPR> 35 1.174 0.399 8.675 .003 3.236 1.481-7.068

Abbreviations: OR, odd ratio; CI, confidence interval; NPR, neutrophil-platelet ratio.

Table 3. Multivariate Logistic Regression Analysis of Predictors for sICH.

Factors B SE Waldχ2 P-value OR 95% CI

Age 0.018 0.041 0.18 .672 1.018 0.938-1.104
Male -0.823 1.073 0.589 .443 0.439 0.054-3.597
Hypertension 2.148 0.999 4.627 .031 8.568 1.21-60.663
Diabetes 1.003 0.997 1.01 .315 2.725 0.386-19.247
Uric acid 0.005 0.004 1.179 .277 1.005 0.996-1.013
Lymphocyte -0.33 0.296 1.239 .266 0.719 0.402-1.317
Baseline NIHSS 0.154 0.062 6.274 .012 1.167 1.034-1.285
Smoking 0.682 1.152 0.351 .554 1.978 0.207-18.909
Cholesterol -1.061 1.078 0.969 .325 0.346 0.042-2.862
Triglyceride -0.06 0.826 0.005 .942 0.942 0.187-4.754
Low-density lipoprotein 1.172 1.284 0.833 .361 3.228 0.261-39.947
Infarct area -1.786 1.608 1.233 .267 0.168 0.007-3.923
Intracranial vascular stenosis 4.73 .193
Intracranial and extracranial vascular stenosis 2.989 1.388 4.636 .031 19.871 1.307-301.996
Extracranial vascular stenosis 2.514 1.668 2.271 .132 12.35 0.47-324.686
No vascular stenosis 1.608 1.47 1.197 .274 4.993 0.28-88.963
Past medication (aspirin) 0 1
Anticoagulant -19.247 5868.026 0 0.997 0
Clopidogrel -18.542 8681.517 0 .998 0
No previous medication -15.674 13 623.978 0 .999 0
Atrial fibrillation 2.716 1.664 2.665 .103 15.119 0.58-394.164
NPR> 35 2.613 0.888 8.652 .003 13.644 2.392-77.83

Abbreviations: OR, odd ratio; CI, confidence interval; NPR, neutrophil-platelet ratio; HT, hemorrhagic transformation; sICH, symptomatic intracranial hemorrhage.
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HT.28,29 Thrombolytic agents can promote the cleavage of
fibrinogen to fibrin, leading to clotting disorders and thus the
occurrence of HT.30 After IVT, a series of inflammatory
cascade reactions occur again in the process of restoring
blood perfusion, leading to further destruction of the BBB
and thus the occurrence of HT.13 At present, many people are
studying biomarkers related to HT. Xing et al31 showed that
leukocyte increase was an independent predictor of HT after
thrombolysis, and the leukocyte count in patients with HT
was significantly higher than that in patients without HT. In
recent years, it has also been found32 that a higher neutrophil
to lymphocyte ratio may be independently associated with the
occurrence of HT and 3-month mortality in patients after IVT
and can be used as a predictor of HT after IVT. The study of
Tsai et al33 showed that the level of intervascular endothelial
cell adhesion molecules in the serum of patients with AIS
after thrombolysis was significantly increased, suggesting that
it was also correlated with HT after thrombolysis and could
be used as a predictor of HT after thrombolysis. However,
these indicators are not widely used in clinical practice. The
NPR is a new inflammatory marker that represents the body’s
inflammatory response. The advantage of the NPR is that it
may be more stable than individual serum markers and is
more readily available clinically. It reflects the pathophysiolog-
ical process of inflammation and thrombosis in stroke.
Therefore, we speculated that a high NPR predicted more
severe BBB destruction, leading to a higher risk of bleeding
after thrombolysis.

Clinically, the NPR has been studied in other diseases. For
example, many diseases in the cardiovascular system are asso-
ciated with the NPR.34,35 Currently, the NPR has been tested in
AIS. This study found that the NPR is a prognostic indicator of
the 90-day prognosis of AIS. A high NPR is associated with an
increased risk of HT in patients with AIS and an increased risk
of hematoma dilatation in patients with cerebral hemor-
rhage.18,36,37 However, no one has studied whether the risk of
HT after IVT is related. Our study showed that the incidence
of HT and sICH in the high NPR group was significantly
higher than that in the low NPR group. In multivariate logistic
regression analysis, NPR was independently correlated with HT
(OR= 3.236, 95% CI: 1.481-7.068, P= .003). This suggests
that the high NPR group (>35) may have a 3.236-fold increased
risk of HT after IVT compared to the low NPR group before
IVT. The NPR was also independently related to sICH (OR=
13.644, 95% CI: 2.392-77.83, P= .003). This suggests that
the high NPR group (>35) before thrombolysis may have a
13.644-fold increased risk of sICH after thrombolysis compared
to the low NPR group.

The present study has some limitations. First, we only ana-
lyzed the NPR before IVT. The relationship between the
dynamic changes in the NPR and HT before and after IVT
should be studied. Second, the sample size was relatively
small, which may have led to bias in the statistical results.
Third, the parameters collected in this study were limited, and
not all classical and nonclassical risk factors for AIS were
collected.

In conclusion, this study suggests that a high NPR (>35)
before IVT may be a predictor of HT after IVT in AIS patients.
These findings may help clinicians identify high-risk stroke
patients with HT after IVT and provide some assistance to cli-
nicians in clinical decision-making before thrombolysis in AIS
patients.
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