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Abstract

Background: Stroke is one of the most common causes of disability. Based on reports, recombinant tissue plasminogen activator
(rtPA) remains the only drug approved for the treatment of ischemic stroke and reduction of associated disabilities. One of the
most common complications of this treatment is intracerebral hemorrhage (ICH), which can lead to mortality and aggravate initial
symptoms.
Objectives: The present study aimed to evaluate the prevalence of hemogenic factors and the most important complication inhibit-
ing the receiving of treatment (i.e., ICH).
Methods: In total, 300 patients treated with rtPA, ICH was measured by using a CT scan, and the hemorrhage level was determined.
Moreover, data analysis was performed in SPSS to compare the two groups in terms of demographic, clinical, and paraclinical find-
ings, including age, gender, blood glucose level, the NIHSS score, early CT scores, history of diabetes, myocardial infarction and
stroke, hypertension, aspirin use, and smoking status.
Results: Intracerebral hemorrhage was detected in 35 out of 300 patients. The mean age of the ICH group was 74 ± 14 years and
significantly higher than the non-ICH group (68 ± 14 years) (P = 0.007). The mean NIHSS score was estimated at 15 ± 5 and 12 ± 5 in
the ICH and non-ICH groups, respectively (P = 0.001). More bleeding was observed in patients with the upper one-third lesion of the
infarct in the MCA arterial territory (P = 0.027).
Conclusions: The prevalence of cerebral hemorrhage was 11.7% with 7.6% symptomatic ICH.
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1. Background

One of the most common causes of mortality and dis-
ability, ischemic stroke leads to long-term hospitalization
and other issues such as nosocomial infections, deep vein
thrombosis (DVT), and bedsores. In some cases, the syn-
drome results in long-term hospitalization in the intensive
care unit (ICU) and the need for respiratory resuscitation
and other care. In the long run, these patients will need
frequent clinical follow-up and physiotherapy. In 2005, is-
chemic stroke was recognized as the cause of 15% of deaths
worldwide (1, 2). Studies show that 70 - 80% of deaths after
stroke occur due to ischemic brain lesions (3, 4). Clinically
speaking, ischemic stroke can be associated with different
types of defects such as changes in the level of conscious-
ness, physical disorders, motor, cognitive, perceptual, and
linguistic function, pain, and psychological issues such as

depression with a prevalence of 14.1 - 19.3%, which reduce
the speed of recovery and might even lead to suicide (5). A
stroke is characterized as a neurological deficit of sudden
onset, with symptoms lasting more than 24 hours, and is a
reflection of the local involvement of the central nervous
system as a result of an abrupt interruption of constant
blood flow to the brain. In general, there are two poten-
tial therapeutic strategies for the disease, including reper-
fusion and neuroprotection (6, 7).

However, the most appropriate treatment for ischemic
stroke is the use of an intravenous recombinant tissue plas-
minogen activator (rtPA). Tissue plasminogen activator is
a protein lysing enzyme with the corresponding gene on
chromosome 8 in P12, which catalyzes the conversion of
plasminogen to plasmin. This property is due to its abil-
ity to break down fibrin-containing clots, such as those
in thrombotic lesions of the cerebral arteries. In a study,
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promising results were achieved even from injection 3 - 4.5
hours after the onset of stroke following excluding people
over 80 and severe cases of stroke. Ideally, more than 40%
of stroke patients should receive rtPA (8). Usually, those
around the patient are the first to notice their disability,
and these symptoms appear in less than a few hours. The
mentioned treatment can be useful in case of timely refer-
ral. Symptoms will alleviate in one in four people within
three-six months, and the person’s function will return to
pre-stroke condition. Performing the treatment in a timely
manner and administration restrictions of the technique
should be taken into account (9). Similar to any other type
of treatment, this method is associated with complications
despite its benefits, which are sometimes deadlier than the
disease itself. However, these problems can be avoided by
a more efficient selection of candidate patients for medica-
tion. In this regard, a number of factors are scored based
on identified criteria, and the candidate patients are se-
lected based on the final score. In fact, each of these factors
has a different level of relationship with the hemorrhagic
complication occurrence (10, 11).

2. Objectives

The present study aimed to determine the prevalence
of hemorrhagic complications and factors related to their
emergence. This will help select candidate patients for
the medication with more care. With this background in
mind, the current research attempted to reduce the inci-
dence of intracerebral hemorrhage (ICH) following throm-
botic therapy by the correct choice of patients.

3. Methods

In total, 300 patients with acute stroke treated with
rtPA from 2017 to 2019 in Imam Reza Hospital of Kerman-
shah, Iran were enrolled. Intracerebral hemorrhage fol-
lowing drug administration (symptomatic and within 24
hours or asymptomatic and after 24 hours) was measured
by using a CT scan and based on small petechiae, confluent
petechiae, parenchymal hemorrhage type 1, parenchymal
hemorrhage type 11, and extraischemic hematoma (EIH). In
addition, the hemorrhage level was determined, and data
analysis was performed in SPSS to compare the two ICH and
non-ICH groups in terms of demographic, clinical, and par-
aclinical factors, including age, gender, blood glucose level
upon admission, the NIHSS score, early CT scores, history of
diabetes, myocardial infarction and stroke, hypertension,
the time period between onset of symptoms and ICH inci-
dence, aspirin use, and smoking status.

4. Results

In this study, ICH was detected in 35 out of 300 patients.
The mean age of the ICH group was 74 ± 14 years and sig-
nificantly higher than the non-ICH group (68± 14 years) (P
= 0.007). In addition, the mean NIHSS score was estimated
at 15 ± 5 and 12 ± 5 in the ICH and non-ICH groups, respec-
tively. In this regard, the mentioned score was significantly
higher in the ICH group compared to the non-ICH group (P
= 0.001). Moreover, no significant difference was observed
between the two groups regarding blood glucose level, hy-
pertension, myocardial infarction and stroke, gender, his-
tory of diabetes, smoking status, aspirin use, and the time
between the onset of symptoms and ICH incidence (Table
1).

Table 1. Prevalence of Intracerebral Hemorrhage in Patients Receiving Tissue Plas-
minogen Activator

Hemorrhage Frequency Percentage Cumulative Percentage

Correct value

Negative 265 88.3 88.3

Positive 35 11.7 100

Total 300 100

In this study, the mean NIHSS score was 15± 5 and 12±
5 in the ICH and non-ICH groups, respectively. In addition,
the minimum and maximum scores were 6 and 26 in the
former group and 1 and 26 in the latter group, respectively
(Figure 1).

According to the results, there was a significant rela-
tionship between patients’ age and NIHSS scores with ICH
incidence (P < 0.05). On the other hand, no significant as-
sociation was found between ICH and blood glucose level,
hypertension, and the time period between the onset of
symptoms and ICH incidence (P > 0.05).

5. Discussion

This was a descriptive-analytical study performed on
300 patients who were potential candidates for rtPA ad-
ministration. To the best of our knowledge, ICH is the most
important complication of the mentioned drug, and its
frequency depends on various criteria assessed in the cur-
rent research. Due to the importance of the subject, similar
studies have been conducted to assess this issue. However,
this was the first study performed on the current popula-
tion. In the present study, the ICH incidence rate was es-
timated at 11.7%. In studies by Renu et al. and Mijderwijk
et al., ICH was reported at 8.5% and 4.8%, respectively (12,
13). In other studies, the ICH rate has been reported in the
range of 6 - 9%. However, the hemorrhagic complication
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Figure 1. Relationship between patients’ age and intracerebral hemorrhage following tissue plasminogen activator administration; relationship between NIHSS score and
intracerebral hemorrhage following tissue plasminogen activator administration.

was higher in the current research, compared to similar
studies.

Based on previous studies, other hemogenic factors,
such as digestive bleeding and systematic hemorrhage, oc-
cur at an incidence rate of 1.7% and 0.3%, respectively, which
have not been assessed in similar studies. In the current re-
search, the mean age of the subjects in the ICH group was
74 ± 14 years, and the age range of the participants was 40
- 89 years. In the non-ICH group, the mean age was 68 ±
14 years, and the minimum and maximum age of partici-
pants was 30 and 95 years, respectively. Based on our find-
ings, there was a significant relationship between patients’
age and ICH incidence following rtPA administration. In
this respect, the higher the score, the higher the incidence
of complications (P < 0.05), which is consistent with the
results obtained by Tanne et al. and Larrue et al. (14, 15).

In the current research, the mean NIHSS score in the
ICH group was 15 ± 5, and the range of NIHSS scores was
6 - 26. In the non-ICH group, the mean NIHSS score was 5±
12, and the minimum and maximum scores were 1 and 26,
respectively. According to the results of the present study,
there was a significant relationship between the mean
NIHSS score of patients and the ICH incidence rate follow-
ing the rtPA administration. In this respect, the higher
the score, the higher the possibility of complications (P <
0.05). Consistent with our findings, Mijderwijk et al. (13)
reported a relationship only between the NIHSS score and
ICH incidence among different variables. Similarly, our
findings are congruent with the results obtained by Kid-
well et al. (16), Lansberg et al. (17), and Selim et al. (18).

The mean time from onset of symptoms to tpRA ad-
ministration was 120 minutes with a standard deviation of
62. In addition, ICH occurred at a minimum and maximum
time of 20 and 240 minutes, respectively. According to the
results, there was no significant relationship between the
time between the onset of symptoms and drug adminis-
tration and ICH (P > 0.05). In this regard, our findings are
in accordance with the results obtained by Mijderwijk et
al. (13). Meanwhile, the results reported by Kidwell et al.
(16) are not consistent with our findings. Notably, the men-
tioned factor has not been assessed in other studies.

Similarly, other variables such as blood glucose level
upon admission, hypertension (systolic and diastolic
blood pressure), and the time between the onset of symp-
toms and drug administration were evaluated in the cur-
rent research. According to the results, there was no sig-
nificant relationship between the foregoing variables and
ICH (P > 0.05), which is congruent with the results ob-
tained by Renu et al. (12) and Mijderwijk et al. (13). In the
current research, 256 patients had no history of smoking
while 44 of the subjects were smokers. Based on our find-
ings, 11.4% of the patients with ICH were smokers, whereas
88.6% of the subjects with ICH had no history of smoking.
In terms of gender, 126 subjects were female and 174 par-
ticipants were male. Among 35 patients with ICH, 14 cases
(40%) were female and 21 (50%) were male. In addition,
41 participants had a previous ischemic stroke, whereas
259 subjects had no history of stroke. Among 35 patients
with ICH, 17.1% had a previous history of strokes while
82.9% had no such history. Moreover, 45 subjects had dia-
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betes, whereas 255 cases were not diagnosed with diabetes.
Among 35 patients with ICH, 20% had diabetes and the rest
(80%) had no diabetes. Moreover, among 35 patients with
ICH, 22.9% of the subjects used aspirin and the rest (77.1%)
did not consume the medication. Furthermore, 25 sub-
jects had a history of myocardial infarction, whereas 275
cases had no such history. Among 35 patients with ICH,
14.3% had a previous history of myocardial infarction and
the rest (85.7%) had no such history. Based on our findings,
none of the mentioned variables had a significant relation-
ship with the incidence of hemorrhagic complication (P
> 0.05), which is consistent with the results obtained by
Renu et al. (12) and Mijderwijk et al. (13) but inconsistent
with other studies. In early CT scan results, the ischemic le-
sion was present in less than one-third of the middle cere-
bral artery in 92 patients and more than one-third of the
middle cerebral artery in 15 patients. According to the re-
sults, there was a significant relationship between early CT
scan results and hemorrhagic complications. In this re-
spect, the larger the initial lesion, the more the possibility
of complications.

In the current research, we evaluated almost all SEDAN
Score factors and Hemorrhage After Thrombolysis (HAT)
Score (19), including stroke history, early CT results, dia-
betes, NIHSS, age, and blood glucose level. The NIHSS score
of the factor was significant in most similar studies and
consistent with our findings. In addition, we assessed the
criteria of hypertension, smoking status, aspirin use, and
history of myocardial infarction (the following results are
the findings in addition to the main study and hemor-
rhage grading is not included in the study). We also di-
vided the type of hemorrhagic lesions following the rtPA
administration. In this regard, the classifications included
small petechiae type 1 (seven cases), confluent petechiae
(five cases), parenchymal hemorrhage type 1 (nine cases),
parenchymal hemorrhage type 11 (two cases), and extrais-
chemic hematoma (three cases) (20). Therapeutic mea-
sures were performed to reserve rtPA-induced coagulopa-
thy in 20 ICH patients. According to the results, 12 ICH cases
were symptomatic, whereas 23 cases were asymptomatic.

5.1. Conclusions

According to the results of the present study, there was
a significant relationship between ICH following rtPA ad-
ministration and age and NIHSS score of patients and early
CT scan results. However, no significant association was
found between the compound and variables of blood glu-
cose level, systolic and diastolic blood pressure, the time
between the onset of symptoms and drug administration,
diabetes, history of ischemic stroke and myocardial infarc-
tion, aspirin use, smoking status and the time between the

onset of symptoms and referral. In addition, the ICH preva-
lence following rtPA injection was 7.11%, 7.5% of which was
symptomatic.
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