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Introduction

Cerebral apoplexy is the clinical manifesta-
tion of cerebrovascular disease. Cerebrovascular
disease is the general name of the disorder of cere-
brovascular circulation caused by many reasons.
The disease has a sudden, rapid and secondary
cause of localized or diffuse brain damage, caus-
ing organic damage to the brain tissue. According
to the type of cerebrovascular disease, it is divided
into two types of ischemic stroke and hemorrhagic
stroke, of which ischemic stroke is the most com-
mon. Epidemiological studies show that stroke is
the second leading cause of human death, which
poses a great threat to human health and safety,
and is more serious for middle-aged and elderly
people.

In recent studies, the mortality rate of stroke
has increased in China. According to the survey of
the Ministry of health in 2008, the mortality of
stroke has exceeded that of malignant tumors.
With the increasing speed of population aging and
the change of life style in China, the number of
stroke patients in China is still rising rapidly.
According to the clinical reports, the incidence of
stroke in China is 120-180/106, and the number of
new patients is more than 2 million per year, of
which more than 1 million 500 thousand cases are
dead, and 2/3 will suffer from different degrees of
disability in patients who live. With the develop-
ment of medical technology, the prognosis of
stroke patients has been improved, but most of the
patients still have serious life burden because of
the irreversible process of pathophysiology.
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ABSTRACT

The purpose of this article is to explore the risk factors associated with non-thrombolytic hemorrhagic transformation in
patients with acute ischemic stroke. It also provides a clinical prevention and treatment method for hemorrhagic transformation,
which provides a theoretical basis for the risk assessment of patients in the future. A retrospective analysis method was used to
analyze 60 patients who failed to respond to thrombolysis or were not willing to accept thrombolytic therapy in our emergency
department of Neurology in January 2016 - January 2017. Hemorrhagic transformation was used as a sign, which was divided
into hemorrhagic transformation group and non-hemorrhagic transformation group. There were 30 patients in each group. The
basic information, clinical indicators and imaging data of patients' medical records were collected. After that, SPSS 20 software
was used for statistical analysis. Logistic regression analysis showed that the factors of the difference were statistically significant
for a total of 5. They are the infarction area (OR=3.48, CI: 1.41-8.86, P=0.006); NIHSS score (OR=1.068, CI: 1.014-1.128,
P=0.009), high blood lipids (OR=2.78, CI: 1.36-5.62, P=0.009), diabetes mellitus (OR=1.062, CI: 0.967-1.284, P=0.006), urine
protein (OR=2.12, CI: 1.68-3.06, P=0.000). It can be concluded that NIHSS score, infarct area, hyperlipidemia, diabetes, and
urine protein are independent factors of hemorrhagic transformation.
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The clinical report shows that if patients in
disease appeared hemorrhagic transformation, it
will increase the patient’s condition. Most studies
have shown that there is a certain relationship
between hemorrhagic transformation and clinical
thrombolytic therapy. If the patient does not have
thrombolytic therapy, there will be an important
complication of hemorrhagic transformation. In
this study, we retrospectively analyzed the medical
records of patients who did not use thrombolytic
therapy in our department of emergency neurology
in January 2016 -2017 January, and explored the
risk factors of hemorrhagic transformation in
patients with ischemic stroke, so as to provide ref-
erences for clinical treatment. 

Data and methods

Basic information
30 patients with hemorrhagic transformation

of ischemic stroke treated in our department of
emergency neurology in January 2016 - January
2017 were selected, including 17 males and 13
females, aged 68-82 years, with an average age of
75.87 + 5.84 years. Another 30 cases of ischemic
stroke without hemorrhagic transformation in our
hospital were selected, including 18 males and 12
females, aged 69-81 years, with an average age of
75.46 + 5.62 years. Diagnostic indicators for all
patients are in line with relevant contents of the
World Stroke Organization Global stroke service
guidelines and in action published in the world
apoplexy group in September 2014. Patients
whose sign after admission does not conform to
the standard for thrombolytic therapy in the guide-
lines for the diagnosis and treatment of acute
ischemic stroke in 2010 can reject the use of
thrombolytic therapy.

Exclusion criteria:
• patients have serious diseases of liver, kid-

ney, blood system and severe bleeding tendency.
• The patient’s intracranial vessels have seri-

ous anatomical structure abnormalities and cause
pathological changes. The patient's intracranial
parasites survived.

• The patient is allergic to the drug used in
the treatment.

• There was an occupying lesion in the
patient’s intracranial.

• The patient had a record of surgical treat-
ment within 3 months.

• The compliance of the patients was poor.

Before the start of the experiment, all the patients
knew the related process of the experiment under
the explanation of the nursing staff and signed the
informed consent after obtaining the consent. The
contents of all the experiments were reported to
the Ethics Committee for archival purposes. The
experiments were carried out under the condition
of multi-party authorization and the relevant docu-
ments were kept in the Beijing Dehong law office.
(room 1006, Bai Yan mansion, No. 238, North
Fourth Ring Road, Haidian District, Beijing).

Treatment methods

Prevention and treatment of cerebral edema
The intracranial pressure should be moni-

tored immediately after admission to prevent the
occurrence of brain hernia and improve the perfu-
sion of brain tissue. Patients should use
furosemide in treatment of stroke within 6h, spe-
cific methods of operation are: the Furosemide
Injection 40mg will be added to the 20ml of saline
and diluted, then intravenous injection is used.

Mannitol Injection treatment was used after
6h in patients with stroke, the specific operation
method is: The 125ml20% mannitol is given by
intravenous drip, and every 6-8h is given once.
The patients were given intravenous drip of 20%
Human Albumin treatment (Swiss Jeter Behring
Biological Products Co., Ltd., imported drug reg-
istration number S20120070), 20g each time, 1
times a day.

Anticoagulant therapy
The patients were treated with low molecular

weight heparin (approved number BX970209,
Sanofi Winthrop IndustrieT) for anticoagulant
therapy. The specific operation was abdominal
subcutaneous injection. 6000U was administered
every time, 1 times a day for 14 days.

Antiplatelet therapy
According to the patient’s clinical manifesta-

tions and changes of coagulation indexes,
antiplatelet drugs were selected. For example,
patients with gastrointestinal ulcer should avoid
using NSAIDs. If patients can’t take orally, they
can be treated by intravenous drip of Ozagrel.

Protective treatment of brain tissue
After admission, all patients were treated

with Edaravone Injection (national drug group
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national Rui pharmaceuticals limited, Chinese
medicine H20080056) for brain protection. The
specific operation is: 30mg Edaravone Injection is
added to the saline of 100ml. 0.5h will be used for
2 times a day for 2 weeks.

The definition of the observation index
• Smoking history: the patient sucked more

than 5 cigarettes a day for more than 1 year.
• Drinking history: daily alcohol consump-

tion exceeded 100ml and lasted for more than 1
year.

• Infarct area: The imaging analysis showed
that if the area of the infarct area was more than
3cm2 and the area of the involvement of more
than 2 major blood vessels in the main blood sup-
ply area, it was considered as a large area infarc-
tion. The area of the infarct area between 1.6-
3cm2 and more than 1 small blood vessel is con-
sidered to be a medium area infarction. If the
infarct area is lower than 1.5cm2, it is considered
as a small area infarction.

• Diabetes: after admission, the OGTT results
were in line with the “ADA diabetes diagnosis and
treatment standard” issued by the American
Diabetes Association in 2017.

• Hyperlipidemia: the change of serum LDL-
c level after admission is in line with the guideline
of prevention and treatment of dyslipidemia in
adults (revised 2016 Edition), which was revised
in 2016 by the National Cardiovascular Expert
Committee of the National Cardiovascular Center.

• The nerve function score: The neurofunc-
tional defect scale of the National Institutes of
health was used to evaluate the neurological func-
tion of the patients.

• Hypertension: the diagnosis of hypertension
was referred to the American AHA academic con-
ference in 2017 revised “2017 American hyperten-
sion guide update”.

Assignment method
Independent variables: gender, hypertension,

coronary heart disease, diabetes mellitus, atrial
fibrillation, hyperlipidemia, smoking history,
drinking history, urine protein positive, CMB site
and stroke history were counted. If the patient
appears above cases, the value is 1, and the assign-
ment is 0 if it does not appear. The area of infarct
area, such as small area infarct, was 1. If the mid-
dle area infarct occurs, it is 2. If a large area of
infarction is present, it is 3.

Dependent variable: if hemorrhagic transfor-
mation occurs, it is 1. If there was no hemorrhagic
transformation, it was 0.

Data processing
The data of patients were input to Microsoft

Office Excel 2010 software, and then the data was
compiled into database. The data were analyzed
by Microsoft Access software and SPSS 20 soft-
ware. The result will be expressed in the form of
mean number of standard deviations. Logistic
regression analysis is used for regression analysis
of variables. First of all, single factor analysis was
performed on patients. χ2 test was used to count
data. t test was applied to dose data. Single factor
analysis showed that factors with P < 0.05 were
extracted and analyzed by multi factor Logistics
regression analysis.

Results

Univariate analysis showed that among the
20 influencing factors, 8 factors were statistically
significant, including areas of infarction, hyper-
lipidemia, urinary protein positive, stroke history,
NIHSS score, diabetes mellitus, coronary heart
disease and smoking history. These variables are
entered into the logistic regression equation, and
the results are as follows: Infarct size (OR=3.48,
CI:1.41-8.86, P=0.006); NIHSS score (OR=1.068,
CI:1.014-1.128, P=0.009), high blood lipids
(OR=2.78, CI:1.36-5.62, P=0.009), diabetes melli-
tus (OR=1.062, CI:0.967-1.284, P=0.006), urine
protein (OR=2.12, CI:1.68-3.06, P= 0).
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Table 1: General information on patient records and sin-
gle factor analysis of clinical baseline data in two groups
of patients.



The detailed results are detailed in Table 1, 2.

Conclusion

NIHSS score, infarct size, hyperlipidemia, dia-
betes and urinary protein are independent factors of
hemorrhagic transformation. Clinical detection of
these indicators can effectively assess the risk of
hemorrhagic transformation in patients.

Discussion

Relationship between infarct size and hemor-
rhagic transformation

In Yang Zhiyong’s research, we found that the
area of infarct is one of the main risk factors of
hemorrhagic transformation. In this study, logistic
regression analysis showed that the impact of
infarct size is very obvious, and this is basically
similar to previous studies. The main reason for this
phenomenon is that when brain tissue necrosis, a
large amount of histamine will release into the vir-
tual pages, and then it will play a role in the coagu-
lation reaction. The usual activity will be inhibited
and affect the main role of blood coagulation. In
this experiment, there was no statistical difference
in coagulation index between the two groups. This
is because the coagulation index changes are col-
lected after the hospitalization of the affected limb.
Because most of the brain tissue is not completely
necrotic due to the onset of the patient, so it has lit-
tle influence on coagulation index changes.
However, relatively high levels of histamine release
in patients with larger infarcts are also associated
with a higher incidence of clotting dysfunction and
development of hemorrhagic transformation in
patients with larger infarct size.

The relationship between hyperlipidemia and
hemorrhagic transformation

It is found in this study that Hyperlipidemia is
one of the risk factors for hemorrhagic transforma-
tion, which is because hyperlipidemia causes

changes in the structure and function of vascular
endothelial cells. Atherosclerosis is often caused in
people with hyperlipidemia. Because atherosclero-
sis is more prone to produce blood flow, so the
probability of thrombosis is also higher. When the
body appears thrombosis and recanalization,
because of the serious ischemia and reperfusion
injury of vascular wall, there will usually be blood
vessel wall bleeding or rupture of blood vessels.

The relationship between urinary protein
positive and hemorrhagic transformation

There is a certain correlation between urinary
protein positive and hemorrhagic transformation,
which is in accordance with the results of Chen Li's
study. In the case of severe vascular endothelial dam-
age and dysfunction, the permeability of the kidneys
will change. In this experiment, patients with hemor-
rhagic transformation have disorders of renal vascu-
lar function due to abnormal coagulation function,
and are finally reflected in the urine protein.

The relationship between diabetes and hem-
orrhagic transformation

Diabetics usually have higher levels of oxida-
tive stress in the body and are more likely to cause
vascular damage. In Feng Yueming's study, the his-
tory of diabetes is one of the most important risk
factors for hemorrhagic transformation in patients.
In this study, the history of diabetes was found to be
one of the most important factors in hemorrhagic
transformation, which was basically the same as the
results of previous studies. Hyperglycemia will not
only destroy the blood vessel function, but also
cause a lot of nerve tissue damage, and further
release histamine to form a vicious circle.

The relationship between NIHSS score and
hemorrhagic transformation

The NIHSS score is an important factor in the
evaluation of brain injury. The study found in the
Xian text Chuan NIHSS score can be used as an
independent risk factor of hemorrhagic transforma-
tion, which is basically consistent with the experi-
mental results. The high NIHSS score represents a
higher level of cerebral ischemia and a higher
degree of injury. At this time, the microvascular
vascular wall of the brain is destroyed a lot, result-
ing in increased permeability and resulting in hem-
orrhagic transformation.

In this experiment, we can exclude the influ-
ence of thrombolytic therapy on coagulation system
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Table 2: Logistic regression analysis of risk factors asso-
ciated with non-thrombolytic hemorrhagic stroke in
patients with ischemic stroke.



and hemorrhagic transformation by analyzing
patients without thrombolytic therapy. But in this
experiment, it can be seen that even without the
effect of thrombolytic therapy, hemorrhagic trans-
formation will still occur in patients with ischemic
stroke. According to logistic regression analysis,
the NIHSS score, infarct area, hyperlipidemia, dia-
betes, and urinary protein are the major risk factors,
not thrombolytic therapy itself. In previous studies,
embolic cerebral infarction and hypertension were
also found to be a risk factor for hemorrhagic trans-
formation. However, it is not found in this experi-
ment. This may be due to the limited conditions.
The sample size used in this experiment is relative-
ly small, which makes it difficult to get the cases.
The above two factors are only related to throm-
bolytic therapy. Therefore, in the next experiment,
we will take a multi-center large sample experiment
to include patients with more influence factors, and
analyze these factors one by one to evaluate the sig-
nificance of hemorrhagic transformation.

In conclusion, NIHSS score, infarct size,
hyperlipidemia, diabetes and urinary protein are
independent factors of hemorrhagic transformation
in patients with non-thrombolytic ischemic stroke.
For clinical patients, if these patients can pay more
attention in the treatment stage, it will effectively
reduce the occurrence rate of hemorrhagic transfor-
mation and improve the therapeutic effect of
patients.
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