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Patients with Acute Cerebral Infarction
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ABSTRACT
Objective: To investigate the effects of levels of D-dimer and N-terminal pro-brain natriuretic peptide 
(NT-pro BNP) on the prognosis of patients with acute cerebral infarction.
Methods: One hundred and twenty-four patients with acute cerebral infarction who were admitted to the 
hospital between July 2014 and July 2016 were selected as the observation group; 100 normal people who 
had health examination in the center of physical examination of our hospital were selected as the control 
group. The levels of D-dimer and NT-pro BNP of the two groups were observed; the correlation between 
the levels of plasma NT-pro BNP and D-dimer and area of cerebral infarction, complications and death 
condition of the observation group was investigated.
Results: The levels of D-dimer and NT-pro BNP of the observation group were much higher than those 
of the control group, and the difference was statistically significant (P<0.05). The levels of D-dimer and 
NT-pro BNP of the observation group were significantly higher than those of the control group, and the 
difference had statistical significance (P<0.05). The levels of plasma NT-pro BNP and D-dimer of the 
patients with disturbance of consciousness and high blood pressure were apparently higher than those 
with no disturbance of consciousness and normal blood pressure, and there was a statistically significant 
difference (P<0.05). The patients were followed up for half a year. The levels of D-dimer and NT-pro BNP 
of the dead patients were much higher than those of the survived patients on admission.
Conclusion: The levels of plasma NT-pro BNP and D-dimer can reflect the disease condition and prognosis 
of patients with acute cerebral infarction. Higher levels of NT-pro BNP and D-dimer indicates poorer 
prognosis. This work can provide a guidance for the clinical treatment of acute cerebral infarction.
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INTRODUCTION

 Cerebral infarction, a common cerebrovascular 
disease in clinic, is induced by local ischemia and 
necrosis of cerebral tissues. It is featured by sudden 
attack, high incidence of complications, high 
disability rate, high death rate and poor prognosis.1,2 
With the changes of living habits in recent years, the 
incidence of cerebral infarction shows a tendency 
of obvious increase.3 Some patients with cerebral 
infarction have poor recovery after treatment. 
Therefore, more effective diagnostic indicators are 
needed to provide an important significance for 
clinical treatment.
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 In recent years, Brain Natriuretic Peptide (BNP) 
and D-dimer have important significance in the 
occurrence of cerebral infarction and were closely 
correlated to the occurrence of cerebral infarction. 
BNP is not stable in plasma because of its short 
half-life period.4,5 N-terminal pro-BNP (NT-pro 
BNP) is characterized by long half-life period and 
easy detection. NT-pro BNP is more stable than 
BNP in plasma. Hence it can be replaced by NT-pro 
BNP.6 This study investigated the effects of levels of 
D-dimer and NT-pro BNP on the disease condition 
and prognosis by detecting the levels of D-dimer 
and NT-pro BNP of the patients with acute cerebral 
infarction.

METHODS

 One hundred and twenty-four patients with 
acute cerebral infarction who were admitted to 
the hospital between July 2014 and July 2016 were 
selected and set as an observation group. One 
hundred healthy people were selected as a control 
group. The study protocol was approved by the 
local ethics committee. In the observation group, 
there were 69 males and 55 females; they aged from 
52 years to 78 years (average (67.4±7.2) years). In the 
control group, there were 60 males and 40 females; 
they aged from 51 to 77 years (average (68.2±8.1) 
years). The difference of gender and age between 
the two groups had no statistical significance 
(P>0.05). Therefore the results were comparable.
Inclusive criteria: Patients who had acute cerebral 
infarction that was diagnosed according to the 
Essentials of Diagnosis of Cerebrovascular Diseases 
which were approved by the Fourth Academic 
Conference of Cerebrovascular Diseases (1995) and 
based on the results of head Computed Tomography 
(CT) or Magnetic Resonance Inspection (MRI) and 
were admitted to the hospital within 24 hour after 
attack were included.7 The research subjects in the 
two groups were informed about the objective of the 
study and signed informed consent was obtained 
when they were awake.
Exclusive criteria: Patients who had heart, renal 
and respiratory function failure, tumor or severe 
infection, underwent surgical operation in recent 
three months before grouping, had myocardial 
infarction and (or) other vascular occlusion 
diseases previously, had autoimmune diseases 
previously, or took inflammation inhibition drugs 
or immunosuppressors were excluded.
Research methods: The data of all the subjects 
including gender, age, history of present illness and 
past medical history were collected. 8ml of elbow 
venous blood was collected on the second day 
after admission and centrifuged at 3000 r/minutes 

for 15 minutes to separate plasma. The level of 
NT-pro BNP was detected using a fully automatic 
electrochemistry luminescence immunity analyzer 
(Cobase4112010; Roche Inc., China); the level of 
D-dimer was detected using immumofluorescence 
method.
Observation indexes: The levels of NT-pro BNP and 
D-dimer were compared between the two groups. 
The correlation of the area of cerebral infarction 
and complications with levels of NT-pro BNP 
and D-dimer of the patients in the observation 
group was observed. The condition of prognosis 
was observed by following up the patients in the 
observation group for half a year. The levels of 
the above indexes of the patients with different 
prognosis on admission were analyzed. According 
to the classification criteria of cerebral infarction,3 if 
the diameter of a lesion of cerebral infarction was 
larger than four cm or a lobe, then it was considered 
as massive cerebral infarction; if the diameter of 
a lesion was no larger than four cm, then it was 
considered as small-area cerebral infarction.
Statistical processing: Data were statistically 
processed using SPSS ver. 20.0. Measurement 
data were expressed as mean±standard deviation. 
Comparison between groups was performed using 
t test. Comparison between enumeration data was 
performed using Chi-square test. Difference was 
considered as statistically significant if P<0.05.

RESULTS

Comparison between plasma NT-pro BNP and 
D-dimer between the observation group and the 
control group: The levels of NT-pro BNP and 
D-dimer of the observation group were significantly 
higher than those of the control group, and the 
differences had statistical significance (P<0.05; 
Table-I).
Analysis on correlation between different areas of 
cerebral infarction and different indexes: The levels 
of plasma NT-pro BNP and D-dimer of the patients 
with massive cerebral infarction were significantly 
higher than those of non-massive cerebral infarction, 
and the differences had statistical significance 
(P<0.05; Table-II).

Table-I: Comparison of plasma NT-pro BNP and 
D-dimer between the two groups

Group N NT-pro D-dimer
  BNP (ng/L) (mg/mL)

Observation group 124 2358.17±921.73 364.52±34.84
Control group 100 133.5±46.8 137.6±40.5
t  10.716 2.517

P  <0.05 <0.05
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Analysis on the correlation between complications 
and different indexes: Forty-eight patients had 
disturbance of consciousness, and 76 patients had 
no disturbance of consciousness. Eighty-seven 
patients had hypertension, and 37 patients had 
no hypertension. The levels of plasma NT-pro 
BNP and D-dimer of the patients with disturbance 
of consciousness were (5034.58±5137.26) ng/L 
and (164.13±123.74) mg/mL respectively, which 
were higher than (456.83±533.26) ng/L and 
(164.13±123.74) mg/mL of the patients without 
disturbance of consciousness respectively; the 
differences had statistical significance (P<0.05). 
The levels of NT-pro BNP and D-dimer of the 
patients with hypertension were (4184.35±7563.31) 
ng/L and (544.43±572.08) mg/mL respectively, 
which were higher than (919.63±327.66) ng/L and 
(147.93±115.31) mg/mL of the patients without 
hypertension; the difference were statistically 
significant (P<0.05).
Effects of levels of plasma NT-pro BNP and D-dimer 
on prognosis of patients with cerebral infarction: 
The levels of plasma NT-pro BNP and D-dimer of 
the death group were apparently higher than those 
of the survival group, and the differences were 
statistically significant (P<0.05; Table-III).

DISCUSSION 

 Acute cerebral infarction which is frequently 
seen in clinics is featured by sudden attack and 
rapid development and has high disability rate 
and fatality rate.8 With the constant enhancement 
of living level, the incidence of cerebral infarction 
has significantly increased, which has become a 
focus. Though the determination of severity of 
cerebral infarction depending on the imaging 

Table-II: Comparison of levels of plasma NT-pro BNP and D-dimer between patients with
different areas of cerebral infarction

Group N NT-pro BNP (ng/L) D-dimer (mg/mL)

Massive cerebral infarction group 67 3827.26±1027.31 517.48±567.34
Non-massive cerebral infarction 57 229.03±218.55 163.75±143.77
t  16.518 3.905
P  <0.05 <0.05

Table-III: Comparison of QLQ-C30 scale score between 
two groups

Group N NT-pro BNP D-dimer
  (ng/L) (mg/mL)

Death group 22 9134.37±10246.29 920.06±957.07
Survival group 102 669.13±743.18 223.54±207.16
t  5.426 4.386
P  <0.05 <0.05

examination such as CT and MRI has certain values, 
the evaluation on clinic treatment is limited and 
the evaluation on prognosis is insufficient. Hence 
searching effective prognosis evaluation means 
has been one of the important step in the clinical 
treatment of acute cerebral infarction. 9,10 

 With the constant development of medicine, 
NT-pro BNP and D-dimer is found being closely 
correlated to the occurrence and development 
of cerebral infarction. NT-pro BNP, a fractured 
fragment of BNP, is featured by long half-life period 
and easy detection compared to BNP.11 Studies have 
found that NT-pro BNP has important significance 
in cerebrovascular diseases.12,13 In this study, the 
level of NT-pro BNP of the observation group was 
significantly higher than that of the control group, 
which was consistent with the results of the current 
studies. BNP can promote natriuresis, inhibit 
secretion of antidiuretic hormone and sympathetic 
nerve impulse, and regulate baroreceptor. Most of 
the studies have suggested that the level of NT-
pro BNP of patients with acute cerebral infarction 
was higher than that of normal people. Though the 
mechanism of increase of the level of NT-pro BNP 
has not been thoroughly clarified, some scholars 
thought it might be contributed to local ischemia 
and hypoxia of cerebral tissues, abnormal secretion 
of nerve transmitters induced by strong stimulation 
on hypothalamo-hypophyseal system or tension 
of blood vessel wall induced by hemodynamic 
changes.14,15 A previous study has demonstrated 
that the level of plasma NT-pro BNP of patients 
with hypertension was higher than that of patients 
without hypertension,16 indicating that blood 
pressure could affect hypothalamo-hypophyseal 
system and induce the abnormal secretion of nerve 
transmitters to increase the secretion of plasma NT-
pro BNP. It was also proved in this study.
 The blood coagulation and activation of 
fibrinolytic system of patients with acute cerebral 
infarction can be reflected by the changes of the 
level of D-dimer. D-dimer is the main marker for 
reflecting the degree of thrombolysis.17 When blood 
coagulation occurs, a large number of D-dimer 
compounds generate after fibrin degradation, which 
induces the concentration increase of D-dimer.18 

Pak J Med Sci     July - August  2018    Vol. 34   No. 4      www.pjms.com.pk     857

Acute Cerebral Infarction.



D-dimer has high stability and sensitivity; hence its 
concentration in blood will not be affected by other 
factors and thereby can accurately evaluate cerebral 
infarction condition of patients. The results of this 
study has demonstrated that the level of D-dimer 
of the patients in the observation group was 
significantly higher than that in the control group, 
indicating the role of D-dimer in the occurrence 
and development of cerebral infarction. Increase 
of levels of D-dimer and NT-pro BNP is because 
of vascular injury, platelet activation, clotting 
mechanism hyperfunction and changes of blood 
flow state and will not be affected by jaundice and 
hemolysis. The larger the area of cerebral infarction 
is, the more active coagulation function and 
fibrinolytic system are and the higher the levels of 
D-dimer and NT-pro BNP is.19,20 This study found 
that the levels of D-dimer and NT-pro BNP of the 
patients with massive cerebral infarction were 
obviously higher than those of the patients in the 
control group, indicating that patients with severer 
cerebral infarction had higher levels of D-dimer 
and NT-pro BNP. It was also found that the levels 
of D-dimer and NT-pro BNP of the death patients 
were much higher than those who survived after 
half-year follow up. Moreover, the patients with 
higher levels of D-dimer and NT-pro BNP had 
poorer prognosis.

CONCLUSION

 Levels of plasma NT-pro BNP and D-dimer have 
important clinical significance in determination 
of disease condition, classification of severity, 
treatment guidance and prognosis prediction. After 
some heart and lung diseases, renal failure and 
liver cirrhosis can also induce the increase of levels 
of plasma NT-pro BNP and D-dimer are excluded. 
It can be an efficient, convenient and effective test 
indicator for the diagnosis and treatment of cerebral 
infarction. The clinical values of levels of plasma 
NT-pro BNP and D-dimer for cerebrovascular 
diseases should be given more attention in future.
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