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Intravenous Thrombolytic Therapy in Acute Stroke: Frequent 
Systemic Problems and Solutions
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One of the most important reasons why the use of the intravenous (IV) tissue plasminogen activator (tPA), which is one of the key elements of acute ischemic stroke 
treatment, is not sufficiently widespread is the fact that many common questions have not been adequately answered. In this review, questions about systemic non-
neurologic conditions, problems related with IV tPA treatment and complications of treatment, which were collected from our colleagues practicing in Turkey and 
which are more important in clinical practice, were answered on the basis of the current literature and clear recommendations are made.
Keywords: Stroke, thrombectomy, contraindication, avoidance, cerebral hemorrhage

Akut iskemik inme tedavisinin ana elementlerinin başında gelen intravenöz (IV) doku plazminojen aktivatörü (tPA) kullanımının yeterince yaygınlaşamamasının 
en önemli nedenlerinden biri sık karşılaşılan birçok soruya yeterince yanıt veril(e)memiş olmasıdır. Bu derlemede akut inmede IV tPA tedavisi ile ilgili olarak 
meslektaşlarımızdan toplanan, daha çok uygulamada önemi olan sistemik soru ve sorunlar ile tedavinin komplikasyonlarına dair, sorulara güncel literatür temelinde 
yanıt verilmiş ve net tavsiyelerde bulunulmuştur.
Anahtar Kelimeler: Strok, trombektomi, kontrendikasyon, kaçınma, serebral kanama

Abstract

Öz

Introduction

One of the factors that play a role in the non-spread of the use 
of intravenous (IV) tissue plasminogen activator (tPA) in clinical 
practice of acute stroke is the question on how treatment will 
be applied in relatively common special conditions. In this, the 
second part of the review, systemic problems that can take place 
in clinical decision-making processes in systemic tPA applications 
and some tPA-related complications are discussed along with the 
current literature.

Question: Can IV thrombolytic therapy be 
applied in patients aged over 80 years?

Answer: Yes, treatment can be applied in patients aged 
over 80 years who do not meet the exclusion criteria for IV tPA 
use except age criterion. Despite the higher risk of symptomatic 
intracerebral hemorrhage (ICH) compared with younger age, the 
positive effect of the drug on clinical outcomes is not reduced by 
the use of IV tPA for acute ischemic stroke in older patients (1). 
Although the benefit/loss ratio is lower than in younger patients, 
IV tPA in the elderly is useful in the final analysis and should be 
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applied. There is no age limit for IV tPA that is based on scientific 
evidence, it is applicable in all cases.

In the National Institute of Neurological Disorders and Stroke 
(NINDS) tPA trial and in the American Heart Association (AHA) 
guideline, IV tPA is indicated to be applicable to all adults aged 
18 years and older and advanced age has not been considered as 
an exclusion (11% of cases in the NINDS trial were aged over 
80 years) or contraindication criterion (1,2,3). However, many 
prospects, including those in force in our country, have an upper 
age limit for application (4). For example, the statement “In elderly 
patients, Actilyse® should be used following careful evaluation in 
each individual patient. Actilyse® cannot be used for the treatment 
of acute stroke in patients over 80 years of age” is written in the 
instructions for use in Turkey. Considering the average life span 
and the mean age of patients who have a stroke in our country, 
age restriction can be predicted to lead to the deprivation of many 
patients from this beneficial treatment.

The source of this misconception can be said to be European 
Cooperative Acute Stroke Study III (ECASS-III) (5), as well as some 
observational studies and expert opinions. For example, in a meta-
analysis of 3178 patients who were collected from a large number 
of observational studies, it was observed that the risk of death 
after tPA in the elderly (>80 years) increased 2.8-fold compared 
with those younger than 80 years and that the favorable outcome 
rate decreased by 50%. In this analysis, increased symptomatic 
ICH with increasing age did not reach significance level [Odds 
ratio (OR)=1.31, 95% confidence interval (CI): 0.93-1.84] (6). In 
addition, older age was found to be a risk factor for tPA-related 
hemorrhage in other studies and old age featured in almost all 
of the scales aiming at predicting the risk of bleeding after TPA 
(7). Contrary to this data, more observational and all randomized 
studies have shown findings that did not support an age limit.

In a combined analysis of 3472 patients over the age of 80 
(around 12%) included in the VISTA and SITS databases, the 
benefit of TPA in patients aged over 80 years (improved outcome 
OR 1.4) was found to be equivalent to those below age 80 
(improved outcome OR 1.6) (8). Furthermore, in randomized 
controlled trials, tPA seems to be significantly more beneficial 
than placebo over the age of 80 years. One thousand six hundred 
seventeen older patients (>80 years) included in the third 
International Stroke Trial (IST-3) accounted for 53% of the study 
population, and tPA responses of these patients were higher than 
in the younger patients within the first 3 hours (9). In a meta-
analysis of 6756 patients from 9 randomized trials conducted 
by “The Stroke Thrombolysis Trialists’ Collaborative Group” 
(STTCG), excellent outcome [modified Rankin score (mRS) 0 
or 1] was reported in 17.6% of 879 patients aged over 80 years 
who received tPA, whereas it remained at 13.2% in the control 
group (850 patients). That is, the probability of getting very good 
results with tPA in this age group has shown 1.56-fold increase. 
In the same study, this increase was 1.25-fold in patients under 
the age of 80. However, good outcome at younger ages is higher 
in both tPA (39.4%) and control groups (33.9%) than in older 
patients (10). The same situation is true for survival analysis. 
Although advanced age is inversely proportional to survival, the 
survival benefit with tPA is not age-dependent and is similar in 
the elderly (1).

Question: How should IV tPA be performed in 
patients with high blood pressure?

Answer: In the AHA guidelines, a systolic blood pressure 
(SBP) of over 185 mmHg and/or diastolic blood pressure (DBP) 
of over 110 mmHg during two pre-treatment measurements 
is a contraindication for the use of IV tPA in patients with 
acute ischemic stroke (3). The United States Food and Drug 
Administration (FDA), on the other hand, chose not to mention 
a level and preferred the expression “present severe, uncontrolled 
high blood pressure” (11). Similarly, there is a statement “severe 
uncontrolled high blood pressure” in the label for use of Actilyse® 
in our country (4). In addition, contraindications include “DBP 
over 110 mmHg or the need for intensive treatment (with 
IV medication) to reduce the DBP to less than 110 mmHg.” 
However, there is no expression for SBP (4). The blood pressure 
limit criterion is the most common (about 50%) reason for not 
administering IV tPA in everyday life (1).

The high arrival/admission SBP or DBP was considered 
as a risk factor for post-tPA symptomatic hemorrhage in “Safe 
Implementation of Treatments in Stroke” (SITS) (12) and “Get 
With The Guidelines-Stroke” (GWTG) (13) in the large phase-4 
patient series that were compiled after the market. Moreover, 
increased blood pressure is “directly proportional” to an increase 
in the risk of bleeding. To reduce or prevent this risk, it is 
recommended that the blood pressure be lowered below 185/110 
mmHg before treatment and kept below 180/105 mmHg for 24 
hours after treatment (1,3,4).

Reduction of blood pressure within the treatment window 
of acute ischemic stroke can negatively affect the fate of the 
existing penumbral tissue on the basis of autoregulation failure. 
For this reason, the aggressive reduction of blood pressure is not 
recommended except for some special cases. One of the early post-
hoc analyses of the NINDS study has addressed this issue and 
noted that every 10 mmHg reduction in SBP negatively impacted 
functional outcome at discharge. In particular, reductions of more 
than 50 mmHg have been shown to cause significant deterioration 
and mortality (14). In the NINDS trial, high SBP was 19% 
before treatment (>185 mmHg) and 60% after treatment (>180 
mmHg). An anti-hypertensive was used in 9% of patients during 
pre-randomization and in 24% after randomization. The high 
blood pressure after treatment also negatively affected the results 
of the non-bleeding cases at the 3rd month (15).

IV tPA can be administered if SBP <185 and DBP <110 mmHg 
in acute stroke. There is no need for additional interference, close 
follow-up is enough. The pre-existing hypertension, its duration 
and level of control are important when a patient is assigned a 
specific blood pressure limit. For this purpose, the detection of the 
effects of chronic hypertension such as hypertensive retinopathy, 
left ventricular hypertrophy, and cerebral hypertensive white 
matter lesions in the patient may suggest that the range of 
autoregulation values is shifting higher.

If SBP is between 185-220 mmHg and DBP is between 
110-120 mmHg, the blood pressure level should be adjusted 
to the desired range pharmacologically before IV tPA. For this 
purpose, metoprolol and nitroderm TTS® (5 and 10 mg) may 
be administered first, and IV tPA can be administered if it 
decreases to the desired range. Metoprolol is marketed under 
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the name Beloc® and the ampoules are 5 mg. Its effect starts in 
5-10 minutes and lasts 2-4 hours; 2.5 or 5 mg boluses may be 
given in 5 to 15 minutes intervals. The dose of 15 mg should 
not be exceeded in stroke. In these values, ‘aggressive’ blood 
pressure control with continuous IV infusion (such as nimodipine, 
nitroglycerin, furosemide or nitroprusside) is risky and is generally 
not recommended. However, esmolol is quite suitable in refractory 
cases because it has a very short duration of effect. The common 
market name for esmolol is Brevibloc®, which has two forms: a vial 
(10 mg) and a Premix® bag (10 mg/mL - 250 mL). Its effect starts 
in 1-5 minutes and lasts 10-20 minutes. It is started with bolus 
(250-500 µg/kg, 1-3 minutes) and is maintained with infusion 
(50-300 µg/kg/minutes) under close follow-up. The infusion is 
titrated upwards with a 4-minute increase of 50 µg/kg/minute and 
a bolus dose of 50 µg/kg is repeated if necessary. Blood pressure is 
usually lowered to the desired level with esmolol.

If the SBP is >220 mmHg or the DBP >120 mmHg in acute 
stroke, it is suggested to reduce it in a controlled manner. Sodium-
nitroprusside is preferred if blood pressure does not decrease with 
the above measures or if there are esmolol contraindications such 
as bradycardia. The market name is Nipruss®, which is found as 
a 5 cc 60 mg vial. Sixty milligrams of sodium nitroprusside is 
dissolved in 3 mL of sodium citrate and then drawn into a 50 mL 
perfusion syringe. It is then filled up to 50 mL with 5% dextrose 
(only) and administered with 1 mL/h infusion. It must be protected 
from light by wrapping with aluminum foil. The effect may 
start immediately and may be evident at an unpredictable level; 
therefore, radial invasive blood pressure follow-up is required. The 
dosage is increased until the blood pressure reaches the desired 
range, and the maximum infusion rate is 10 µg/kg/min. There is 
a risk of cyanide toxicity if exceeding 2 µg/kg/min or 0.5 mg/kg/
hr. There is also the risk of developing cerebral steal phenomenon. 

ACE inhibitors, including sublingual captopril or lisinopril, 
are generally not recommended before thrombolytic therapy 
because they increase the risk of orolingual angioneurotic edema 
after IV tPA (approximately 5%).

The follow-up of vital signs and neurologic examinations are 
essential in neuro-intensive care units after thrombolytic therapy. 
Blood pressure, body temperature, pulse, and respiration rate are 
measured every 15 minutes for the first two hours, then every 30 
minutes for up to the sixth hour, and once an hour for the remaining 
period. The increased blood pressure is highly critical because it 
varies in this period according to the changes in the clinical 
situation and whether there is recanalization. Regarding two or 
more measurements taken at ten-minute intervals, esmolol in case 
of an SBP of 180-230 mmHg or a DBP of 105-120 mmHg, esmolol 
or sodium nitroprusside in case of an SBP >230 mmHg or a DBP 
of 121-140 mmHg, and sodium nitroprusside in case of a DBP 
>140 mmHg should be administered at ‘standard’ doses to control 
blood pressure. If continuous arterial blood pressure monitoring is 
required during IV nitroprusside infusion, the risk of bleeding due 
to arterial catheterization should be assessed in a comparative way 
with the risk of a dramatic blood pressure change during infusion.

Question: How should blood glucose IV be 
managed in patients with stroke who are tPA 
candidates?

Answer: When planning a treatment in a patient with acute 
ischemic stroke, the blood glucose level should be known. For the 
safe use of IV tPA, substituting from the NINDS tPA trial, the 
AHA stated that blood glucose should be between 50-400 mg/
dL (3). However, later, the upper limit was removed and then 
IV tPA was stated to be only contraindicated for patients with 
hypoglycemia (blood glucose <50 mg/dL). One of the leading 
reasons for this is that hypoglycemia and hyperglycemia can 
potentially lead to focal symptoms, meaning that stroke diagnosis 
cannot be known for certain in cases of such impaired glycemia. 
However, the distinction can be clearly made by showing clinical 
improvement parallel to glycemic control or by showing occlusion 
in vascular imaging. Also, the main differences in the clinical 
status are guiding. So the distinction can often be achieved.

Therefore, IV tPA is recommended in the presence of extreme 
glycemia values in the last period. Thus, there is no blood glucose 
value to make tPA application useless. On the other hand, it is not 
common for blood glucose to be out of the range of 50-400 mg/
dL before giving tPA, and it is found in less than 1% of patients.

However, hyperglycemia is a condition that must be detected 
and meticulously treated in patients with stroke because 
hyperglycemia has an effect on reducing favorable outcomes, 
accelerating penumbral loss, decreasing the chances of successful 
reperfusion, and increasing bleeding risk (16,17,18). In a meta-
analysis, it was found that a 1 mmol/L (approx. 18 mg/dL) increase 
in admission glucose level was associated with an 8% decrease in 
favorable outcomes and a 9% increase in symptomatic intracranial 
hemorrhage (16). The risk of bleeding was increased 5.9-fold in 
patients with abnormal blood glucose levels (>400 in 14 patients 
and <50 in 1 patient) in the SITS-EAST database (n=5461) and 
the likelihood of favorable outcomes decreased by 8.6%. However, 
this negative picture was not seen in every study. For example, 
in the VISTA database (n=9613), there was no increased risk of 
hemorrhage in 6 patients with blood glucose >400 mg/dL and 
5 patients with <50 mg/dL (19). On the other hand, although 
a high admission glucose level is an important risk, higher and 
uncontrolled values during follow-up are more important risks 
(20). The blood glucose level should be controlled throughout 
the entire course of acute stroke. However, this approach does not 
change for patients who are receiving and will receive thrombolytic 
therapy.

Question: Is diabetic retinopathy a 
contraindication for IV tPA?

Answer: In patients with acute myocardial infarction 
(AMI) and acute stroke, ocular hemorrhage has been reported, 
although very rarely, in various forms after IV tPA (21). Despite 
this very low risk, the FDA has also placed a warning label for 
use in “hemorrhagic” diabetic retinopathy and other hemorrhagic 
retinopathies, taking into account the ‘old’ warning for the use 
of tPA in AMI (11,22). However, there is no such warning in the 
current AHA stroke guide (3). The risk of retinal hemorrhage in 
patients with diabetes receiving high-dose IV tPA in combination 
with heparin and aspirin in AMI has been determined as 0.05%, 
and this risk was stated not be an obstacle to the use of IV tPA 
in AMI (23). Therefore, it can be predicted that the risk is much 
lower and does not constitute a contraindication in patients with 
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stroke who have this drug alone and in lower doses (24). There 
are no statements on this issue in the instructions for use in our 
country (4).

This is a valid proposal for proliferative and non-proliferative 
retinopathies, and there is no need for the presence of conditions 
such as pre-retinal neovascularization or bleeding, or retinal 
microaneurysm prior to IV tPA. However, if a symptom occurs, it 
should be handled with care and urgency.

Question: Is a vascular intervention within the 
last 7 days from a site that cannot be compressed a 
contraindication for IV tPA?

Answer: Venous/arterial interventions that have been 
performed in the last week and are unavailable to be compressed 
are considered as “warning” on the FDA label (11) and “exclusion 
criteria” in the AHA guideline (3). The most common scenarios in 
this context are central venous catheterizations made through the 
internal jugular or subclavian veins. This situation is written as 
“in the last 10 days ... access to a large vessel (e.g. subclavian vein 
or jugular vein puncture) that cannot be compressed ...” in the 
label for use in Turkey. If this patient is already in the intensive 
care unit, IV tPA is almost never/cannot be practiced due to 
comorbid diseases and conditions. In fact, tPA response, i.e. the 
benefit/loss ratio, of severely ill patients has not been tested at all. 
Other scenarios, however, include cardiac pacemaking, dialysis, 
pulmonary artery catheterization, and transcatheter aortic valve 
replacement. In these patients, the NINDS study exclusionary 
criterion “Avoid IV tPA” was taken as an expert opinion, but the 
patient experience was limited later. Therefore, in this case, it 
should be decided by individualizing (25).

Question: Can systemic thrombolytic therapy 
be used for acute strokes during angiography or 
endovascular procedures?

Answer: Arterial interventions made from uncompressible 
regions are written as contraindications in the instructions for use. 
Stroke risk during/after cerebral and coronary angiography are 
reported as 0.05-0.1%, and 0.18 to 0.44%, respectively. The use of 
IV tPA in the treatment of strokes associated with these procedures 
may lead to hemorrhage in the femoral access site and occasionally 
retroperitoneal hemorrhage. Most of these complications are also 
treated through endovascular methods. The fact that a significant 
proportion of these patients uses heparin and antiaggregant 
medications also poses a risk for IV tPA. For this reason, it is 
necessary to make a case-level assessment and it is recommended 
that the temporal proximity of the procedure should not be used 
as an exclusion criterion in advance.

Question: Can IV tPA be administered in 
patients with stroke who have a history of major 
trauma within the last 14 days?

Answer: Major trauma within the last 14 days is indicated 
as a contraindication to IV tPA on the FDA label (11). This part 
is written as “Major surgery or a major trauma (including any 
trauma associated with recent heart attack) within the last 10 days, 

recent head or brain trauma” in Turkey label of use (4). The risk 
of bleeding and the level of control of the trauma are determined 
in the IV tPA decision because there is no clearance in this article. 
It would be wrong to automatically assume “new major systemic 
trauma” as an absolute contraindication and not to assess the 
patient.

Question: Can IV tPA be performed in patients 
with stroke who have major surgical history within 
the past 14 days?

Answer: Although major surgeries such as coronary by-pass, 
as well as surgeries in very different spectra, such as birth and 
organ biopsy, are indicated as “warning” in FDA label, almost all 
are written as “relative contraindications” in the AHA guideline 
(3,11).

However, the clinical importance of this criterion, which has 
been substituted from the NINDS and ECASS studies, and indeed 
the above-mentioned analogues, is not clear. It is not clear what is 
meant by the word “major” and why there is a clear “time threshold 
value” such as “14 days”, and this is only an expert opinion. This limit 
being 14 days for NINDS and 3 months for ECASS is compatible 
with selective nature. The main reasons for this limitation are 
problems related with surgical site hemorrhage. In that case, this 
generalization must have a heterogeneous structure with many 
exceptions. In accordance, the use of IV tPA has been published 
in the literature for post-operative stroke in the last 2-12 weeks 
following peri-anal surgery, cardiac pacemaking, inguinal hernia 
repair, gynecologic tumor resection, coronary bypass, aortofemoral 
bypass, colon resection, splenectomy, femur neck fracture, ankle 
fracture and blepharoplasty (26,27,28). In these procedures, there 
was no permanent neurologic problem caused by IV tPA. Surgical 
site hemorrhage was seen, but it was usually successfully manipulated 
(26). Therefore, in this case, it is appropriate to individualize the 
case and decide on the benefit of IV tPA and the risk of hemorrhage 
at the surgical site (1). Having undergone ‘new’ and ‘major’ surgery 
is not a definite exclusion criterion.

Question: Is acute IV tPA safe for patients with 
thrombocytopenia (<100,000/mm3)? Can IV tPA 
be given without a platelet result?

Answer: In all studies and guidelines, platelet counts below 
100,000/mm3 were considered as contraindications and exclusion 
criteria for systemic thrombolytic administration (3,4,11,29,30) 
This acceptance is not a researched subject but rather an expert 
opinion. It is based on the assumption that patients with 
thrombocytopenia will have a greater risk of hemorrhage after tPA. 
The 100,000 limit is also an expert prediction.

However, it is necessary to work in the laboratory for a complete 
blood count. Even in the best-case scenario, it means a significant 
loss of time. Simultaneous study with other necessary tests and 
treatments were considered to prevent the waiting period, but 
about 70% of patients were expected to wait for platelet results 
(a mean of 22 minutes) before IV tPA was given. Waiting is not a 
situation that can be solved quickly/systematically. The likelihood 
of having thrombocytopenia (<100,000/mm3) in clinically 
unsuspected cases was reported as 0.3-05% (31,32). Symptomatic 
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ICH rate after IV tPA was reported as 7.7% in 26 patients with 
mild thrombocytopenia (between 50,000-100,000/mm3) in the 
literature and it is not different from non-thrombocytopenic 
patients (33). Taken together, if the platelet count is known to 
be below 100,000/mm3, IV tPA should not be given and the 
patient should be referred for thrombectomy if possible. It may be 
considered that it is not sensible to miss the tPA chance thinking 
that the platelet count is low if there is no clinical suspicion. The 
statement that IV tPA can be initiated without waiting for platelet 
counts in cases without clinical suspicion in the AHA guideline 
supports this view (3).

Question: Can IV tPA be administered to patients 
who are using aspirin or other anti- antiaggregant 
drugs?

Answer: Stroke and IV tPA use were not uncommon when 
using antiaggregant drugs, and about one-third of patients 
in NINDS, ECASS-III, and IST-3 were using aspirin (1). All 
guidelines include the statement that IV tPA can be used or is 
not contraindicated in the treatment of acute ischemic stroke 
occurring during aspirin or other antiaggregant (anti-platelet) 
agent use. This includes patients receiving high-dose aspirin and 
dual antiplatelet therapy. This situation is stated as “patients 
previously treated with aspirin have a higher risk of intracranial 
hemorrhage. It should not be given more than 0.9 mg alteplase/kg 
dose (maximum 90 mg) considering that the risk is high” in the 
instructions for use in Turkey (4).

It has been noted in large non-randomized patient series that 
patients with antiaggregant use may have increased hemorrhage 
rates with IV tPA. For example, symptomatic ICH risk of SITS-
ISTR, consisting of 31627 cases, was found 1.8 times higher with 
antiaggregant monotherapy and 3.2 times higher with dual (ASA 
+ clopidogrel) treatment (12). However, it is useful to note that the 
probability of ischemic stroke under dual antiplatelet treatment 
is low and the number of patients in the series was very low. 
Approximately 45% of the 85072 patients in the GTWG database 
were treated with IV tPA while on antiaggregant treatment, with 
symptomatic ICH showing a mild but significant increase in 
these patients. Hemorrhage in patients receiving antiaggregant 
treatment was 1.3% more (5.0% versus 3.7%) and the risk was 
1.18 times higher (95% CI: 1.10-1.28). In this study, symptomatic 
cerebral hemorrhage after tPA showed a 0.68% increase (1.19-
fold) in 15116 patients using aspirin and 1.67% (1.47-fold) in 
2397 patients receiving aspirin plus a clopidogrel combination, 
who were registered after 2012. However, receiving antiaggregant 
treatment before IV tPA did not increase in-hospital mortality. On 
the other hand, the chances of becoming ambulatory in patients 
receiving antiaggregant treatment were 2.23% (benefit 1.13-fold) 
higher. When leaving the hospital, the mRS 0-1 ratio was 27.8% 
in the antiaggregant group and 24.1% in the other group. That 
is, although there was an insignificant increase in hemorrhage risk 
with the antiaggregant treatment, the clinical outcome in these 
patients was at a better level or at least not negatively affected 
(34). Although there was no association between antiplatelet use 
and IV tPA efficacy in the NINDS randomized controlled trial 
(35), similar to the above observations, receiving antiaggregant 
treatment during stroke (n=1562) increased good prognostic 

outcomes 1.2 times compared with not receiving antiaggregant 
treatment (n=1473) in IST-3 (9). Similar results were obtained 
from the meta-analyses examining the subject: hemorrhage rate 
increases slightly (1.5 times), but clinical benefit continues 
(36,37,38,39).

In the literature, there is no comparable analysis for the 
relationship between aspirin dose, prasugrel and ticagrelor and 
the risk of hemorrhage due to IV tPA. In this case, similarly, the 
anticipation that clinical outcomes will not be adversely affected 
with the increase in risk of hemorrhage is rational (37). 

Antiaggregant drugs were not allowed within the first 24 
hours after IV tPA administration in studies with positive results 
such as NINDS, ECAS-III, and IST-3. It is also not recommended 
in all guidelines. This situation was phrased, as “Along with 
this regimen, safety and efficacy of concurrent administration of 
heparin and aspirin within the first 24 hours after the emergence 
of symptoms are not sufficiently explored. For this reason, aspirin 
or IV heparin should not be given within the first 24 hours 
after Actilyse® treatment. If heparin is required due to other 
conditions, the dose should not exceed 10,000 international 
units daily administered subcutaneously.” under the heading 
“additional therapies” in Actilyse® label for use in Turkey (4). In 
the randomized ARTIS study, which investigated this subject in 
different ways, 322 patients who received 300 mg IV aspirin 90 
minutes after tPA were compared with 320 untreated patients. 
The study was discontinued due to the high rate of symptomatic 
hemorrhage in the aspirin group (4.3% to 1.6%). There was also 
no indication that the use of ASA could improve outcomes (mRS 
0-2 ratio was 54% in the ASA group and 57.2% in the non-ASA 
group) (40). On the other hand, the use of parenteral glycoprotein 
IIb/IIIa inhibitors in combination with IV tPA in cases of acute 
ischemic stroke is also not recommended due to the high risk of 
hemorrhage and uncertainty of efficacy. 

Question: Can IV tPA be used in patients with 
high INR and/or aPTT?

Answer: According to the current guidelines, patients using 
warfarin do not receive IV tPA if their INR is over 1.7 (3,11). 
These limits are determined as 1.3 in the Turkish label, probably 
after being adapted from the user guide in England (4,41). INR 
1.7 usually appears as a drug effect, and liver failure, sepsis, and 
other non-medication coagulopathies often fall below this value 
(1). How to evaluate the situation in the case of a non-warfarin-
related increased INR has not been studied. It is reasonable to 
individualize the risk-benefit ratio, albeit with a view to treating 
these patients in a similar way.

In the literature, symptomatic ICH after IV tPA was seen 
in only 1 out of 115 published cases with INR >1.7 (1). Good 
clinical outcomes tended to be higher with IV tPA [OR: 1.21, CI: 
(0.82-1.799); p=0.001] in 138 of the 2755 cases with an INR of 
>1.7 (warfarin use in 14) included in the VISTA database (19).

It is suggested that IV tPA should not be applied when the 
aPTT is over 40 seconds, although different cut-off values are given 
in the guidelines in acute stroke. Although not indicated in the 
instructions for use of our country, being substituted directly from 
the inclusion criteria of NINDS study (2), it has been expressed as 
heparin administration within 48 hours before the onset of stroke 
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and a high active partial thromboplastin time (aPTT) (4). In other 
words, it is recommended that no application is carried out in 
case of exceeding normal limits. In the literature, 164 patients 
with prolonged aPTT (Aptt >39 seconds in 139). Symptomatic 
ICH was seen in 6 of these patients (1). However, despite these 
high rates of hemorrhage, there was a significant increase in the 
likelihood of good clinical outcome [OR: 1.57, 95% CI: (1.02-
2.41)].

Therefore, even if the hemorrhage rates increase in patients 
with both high INR and aPTT, this does not always mean that the 
clinical presentation will be worse. Case-level assessment makes 
sense because there are no studies involving a high number of 
patients focused on this topic. In these patients, thrombectomy 
is always a reasonable alternative. On the other hand, IV tPA 
administration following fixation by factor, protamine sulphate, 
and fresh frozen plasma have not been adequately investigated.

Question: Is IV tPA safe in patients using 
warfarin with an INR of <1.7?

Answer: IV tPA can be given within the first 3 hours when 
the use of warfarin is subtherapeutic and the INR value is above 
normal but below 1.7. Even if the INR is normal in patients during 
the 3-4.5 h period, IV tPA treatment is an ECASS-III exclusion 
criteria if the patient has a history of regular oral anticoagulant 
use.

The risk of symptomatic ICH has not been studied with 
randomized methods in these patients. There are those who report 
an increased risk of hemorrhage (up to 15-fold) in case series, as 
well as those who found no significant changes (42,43,44). In 
some series, recanalization rates are noted to be slightly elevated, 
but we can say that the clinical use of IV tPA does not change in 
patients with high INR (42).

At least 50% of patients with symptomatic hemorrhage after 
IV tPA who had slightly elevated INR showed a significant increase 
in INR values after treatment (43). Detection and correction of 
this condition can decrease hemorrhage rates after treatment.

Question: Is it absolutely necessary to see INR 
values before IV tPA in a patient whose history has 
no suspicion of high INR?

Answer: The use of warfarin, heparin or other coagulopathic 
drugs, metastatic cancer, hematologic malignancies, end-stage 
renal failure, sepsis, shock, heart failure, disseminated intravascular 
coagulation, liver failure, and cirrhosis are the conditions in 
which prothrombin time (aPTT) and INR elevation should be 
suspected. In the absence of such conditions, when elevated INR 
is unexpected, INR above 1.7 is at 0.4% (45). Therefore, in the 
AHA/American Stroke Association (ASA) acute stroke guideline, 
it is stated that it is not required to wait for laboratory tests and IV 
tPA may be applied if there are no conditions causing abnormalities 
in the test (3).

In patients receiving warfarin, delay occurs with waiting for 
INR results, but this is necessary. In this case, the use of INR-
meters is recommended, allowing the bedside measurement of 
INR. With these methods, the waiting period can be reduced by 
at least half (46,47).

Question: What strategy should be used for 
IV tPA administration in patients undergoing 
ischemic stroke while receiving a direct thrombin 
inhibitor?

Answer: Active strategies for IV tPA treatment in stroke 
reporting the use of a direct thrombin inhibitor (e.g., dabigatran) 
within the last 48 hours are being developed to neutralize the 
drug effect by antidote (idarucizumab) or to detect the drug effect 
through specific hematologic tests.

First of all, it is important to note that direct thrombin 
inhibitor drugs are additive to tPA and are likely to show a 
relatively better course in these patients. Argatroban, a parenteral 
direct thrombin inhibitor, was used in addition to IV tPA in the 
Argatroban with Recombinant Tissue Plasminogen Activator for 
Acute Stroke-2 study. In this study, 29 patients received IV tPA, 30 
patients received IV tPA and low-dose argatroban, and 31 patients 
received IV tPA and high-dose argatroban. The symptomatic ICH 
rates were 10%, 13%, and 7%, respectively. The rates of those 
with mRS 0-1 in the third month were 21%, 30%, and 32%, 
respectively (48). Therefore, this combination is practical and safe 
and should be tested in further studies.

On the other hand, in case of an acute stroke in patients 
receiving dabigatran, which is an oral direct thrombin inhibitor and 
has been widely used for stroke prophylaxis in atrial fibrillation, a 
recanalization/reperfusion plan should be established by detecting 
and controlling the effect of dabigatran rather than predicting such 
an effect. If a patient has used dabigatran within the last 24 hours 
(this time can prolong up to 96 hours if the creatinine clearance 
is 30 and lower), or if the aPTT/thrombin time (TT) is prolonged 
and if the time of last use cannot be determined, the drug should 
be neutralized by administering idarucizumab 5 mg before IV 
tPA. Neutralization occurs within minutes (49) and IV tPA is 
administered within the framework of the standard rules (50). In 
these patients, thrombectomy is always an effective strategy (51). 
Once IV tPA is initiated, aPTT/TT control should be obtained 
to control the neutralization. Of the 21 patients who were on 
dabigatran and had ischemic stroke and who were treated with IV 
tPA after idarucizumab in Germany, 79% benefited from IV tPA 
and no symptomatic ICH was seen (52). Until data are derived from 
randomized controlled trials, this current strategy, as shown here, is 
rational in the event of a stroke while taking dabigatran.

Guidelines state that IV tPA should not be given to a person 
receiving dabigatran within 48-hour if a specific hematologic test 
cannot be performed. The symptomatic ICH rate was about 4% 
in 136 patients (compiled in 3 studies) with stroke who were on 
dabigatran (53,54,55,56). 

Question: Can acute stroke be treated with 
IV tPA in patients using low-molecular-weight 
heparin?

Answer: IV tPA experience is limited in the treatment of 
stroke in those using these agents. Generally, low-molecular-
weight heparin (LMWH) is used in short-term and risky processes. 
The short-term bridging periods of warfarin are very risky periods 
for stroke recurrence. These patients have more comorbidities. In-
hospital strokes are often associated with prophylactic (dose <0.5 
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mg/kg, once daily, with anti-FXa level of 0.2-0.5 IU/mL 4 hours 
before dosing) or therapeutic (dose ≥1 mg/kg, twice daily, anti-
FXa level of 0.5-1.2 IU/mL 4 hours before dosing) LMWH. These 
laboratory parameters are not useful because the drug effect does 
not reflect INR or aPTT. IV tPA was used for stroke in 21 Spanish 
patients who were receiving LMWH (5 therapeutic doses, 18 had 
the dose in the last 24 hours) and symptomatic ICH developed 
in 3 cases. Six patients died, and 7 patients had good functional 
outcomes. Compared with other cases, LMWH was found to be 
a factor that increased symptomatic ICH by 8.4 and mortality 
by 5.3 times (57). However, the low number of cases prevents 
generalization and further interpretation. In these patients, 
thrombectomy should always be considered as a safer alternative.

Question: What should be considered when 
using IV tPA in patients using oral factor-Xa 
inhibitors (apixaban, rivaroxaban, edoxaban)?

Answer: Measurement of the activity of oral factor Xa 
inhibitors in the  door-to-needle time on a 7/24 manner is an almost 
impossible proposal. On the other hand, giving an automatic time 
interval also includes some drawbacks because the half-life time 
of the drugs will change with many factors including age and 
renal failure. In the absence of a hematologic test result in these 
cases, IV tPA is recommended if the last dose is taken 48 hours 
before. Symptomatic ICH was approximately 4% in 186 and 38 
cases (compiled in 3 trials) who had stroke while on rivaroxaban 
and apixaban, respectively (53,54,55,56). New oral anticoagulant 
(NOAC) studies did not record the time of last taking of these 
drugs. However, the hemorrhage effect of drugs is correlated with 
the peak plasma level. This indicates that the riskiest period is the 
3rd hour. The Addressing Real-world Anticoagulant Management 
Issues in Stroke study will test this topic (58). It can be said that it is 
appropriate for patients taking NOAC to be evaluated for systemic 
thrombolysis or local thrombectomy only in stroke centers.

Question: Can IV tPA be used in patients with 
renal insufficiency?

Answer: The thrombotic tendency develops over very 
different mechanisms and the risk of hemorrhage increases due 
to impaired thrombocyte functions and/or increased fibrinolytic 
activity capacity in renal failure. Patients with end-stage renal 
impairment undergoing dialysis usually have a platelet count 
of more than 100,000/mm3; however, there is significant 
prolongation of bleeding time due to platelet dysfunction. 
Endothelial dysfunction, increased PAI-1, decreased antithrombin-
III, and protein C activity are seen in these patients. Kidney failure 
is a common condition in the clinical practice of acute stroke. For 
this reason, it is efficient to know that there is no contraindication 
to the use of IV tPA primarily for renal insufficiency and dialysis.

Out of 81070 acute stroke patients enrolled in the US national 
database, 1072 patients were undergoing chronic dialysis while 
receiving IV tPA. In this study, it was detected that hospital 
mortality increased after stroke [OR: 1.9, 95% CI: (1.33-2.78)], 
but moderate-severe disability decreased [OR: 0.6, 95% CI: (0.43-
0.81)] in these patients. However, in the absence of tPA, dialysis 
is similarly seen as a factor that increases hospital mortality (14). 

Increased symptomatic hemorrhage rates with tPA administration in 
patients undergoing dialysis were not seen in this study (5.2%) (14).

It has also been reported that in-hospital mortality is slightly 
higher in patients with milder renal insufficiency (GFR <60 cc/
min/m2). GFR was found abnormal in 15191 (34%) of the 44410 
IV tPA patients in the GTWG data bank. In these patients, GFR 
reduction correlated with in-hospital mortality [OR: 1.22, 95% 
CI: (1.14-1.32)] and poor functional outcome at discharge [OR: 
1.13, 95% CI: (1.07-1.19)]. However, the reason for this increase 
was not fully revealed because there was no increase in hemorrhage 
rate with low GFR (59).

It was also noted in smaller series that the short-term prognosis 
of post- IV tPA stroke was slightly worse if renal failure was 
present. However, except for one study, there was no association 
between low GFR and increased risk of hemorrhage (14,59,60). 

Question: Can IV tPA be used in liver failure 
and cirrhosis? 

Answer: In liver dysfunction and liver diseases, both 
procoagulant and anticoagulant pathways are abnormal. Decreased 
coagulation factors (factors 2, 5, 7, 9, 10, 11 and 12), thrombocyte 
dysfunction, fibrinogen abnormalities, hyperfibrinolysis and 
thrombocytopenia may lead to hemorrhage tendency after tPA. 
On the other hand, an intrinsic prothrombotic state develops 
because protein C, protein S and anti-thrombin synthesis will 
also deteriorate in the liver. As a result, PTZ/INR and aPTT 
prolongation can give information about the total effect. 
Hyperfibrinolysis may be very prominent, especially in end-stage 
cirrhosis. Literature data on the use of IV tPA in these patients are 
not at a level to help make recommendations. Portal hypertension 
and esophageal varices create additional hemorrhage risk.

Question: Can IV tPA be given for stroke if 
there is gastrointestinal or genitourinary system 
hemorrhage within the last 21 days?

Answer: Active internal (gastrointestinal or genitourinary 
system) hemorrhages are exclusion criteria in the 2013 AHA 
and FDA guidelines and NINDS studies. However, if the 
gastrointestinal or genitourinary system hemorrhage is recent 
(within the last 3 weeks), it is indicated as “warning” in the 
instructions for use. There is no such warning in European 
guidelines (25).

There was no recurrence of gastrointestinal or genitourinary 
system hemorrhage when IV tPA was applied in a small number of 
patients in the literature (27,36). In particular, if the hemorrhage 
has occurred before 1 week and has been successfully treated, 
worsening or recurrence with IV tPA is very unlikely (1). However, 
it is clear that more experience is needed to make generalizations. 
It is advisable to note that the benefit/loss ratios of IV tPA 
administration should be evaluated for individual patients with 
internal hemorrhage due to malignancy, gastrointestinal ulcer, 
esophageal varices, and that it is not an absolute contraindication.

Question: Is menstruation or menorrhagia 
contraindication for IV tPA?
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Answer: This is not specifically covered in the instructions 
for use or guidelines, but in the context of genitourinary system 
hemorrhages (1). In the NINDS study, 5 menstruating women were 
given IV tPA (control group 4) and no significant complication 
was encountered. In the same study, a woman with dysfunctional 
vaginal hemorrhage was given IV tPA, but the need for erythrocyte 
transfusion with increased hemorrhage emerged. When IV tPA was 
given to women with active menstrual bleeding for non-neurologic 
indications, about 8% had an increase in hemorrhage size that 
would require transfusion but this was not a major problem for 
most patients (61). Therefore, we can say that menstruation is not a 
contraindication to the use of IV tPA in acute stroke (1). Monitoring 
of vaginal bleeding after treatment is necessary.

Question: If AMI is present with acute ischemic 
stroke, is IV tPA given?

Answer: Ischemic stroke with AMI was an exclusion criterion 
in the NINDS studies. Although a history of AMI within the last 
3 months is not mentioned in the FDA instructions, it has been 
noted as a relative exclusion criterion in the AHA guideline.

IV tPA doses are different for AMI and acute ischemic stroke. 
For example, in an adult weighing 70 kg, 63 mg of tPA is given 
for an acute stroke, whereas 100 mg is given for AMI. Sixty-three 
milligrams is ineffective for AMI and 100 mg is dangerous for 
acute stroke due to increased hemorrhage risk. Some authors 
suggest that patients should undergo thrombectomy following IV 
tPA for stroke and continue with coronary angioplasty/stenting 
thereafter (1,62). In the event of acute stroke with AMI, IV tPA 
is recommended if AMI is non-STEMI or STEMI and has right 
heart or inferior localization. Anterior STEMI should be assessed 
patient specifically. IV tPA administration during AMI has the 
risk of embolism with fragmentation of the ventricular thrombus, 
hemopericardium, cardiac tamponade, and cardiac rupture at a 
rather low level (63).

Question: Can IV tPA be administered in 
patients with pericarditis?

Answer: Although pericarditis is a “warning” for tPA in 
the FDA label, it is not mentioned in the AHA guidelines. The 
risk of hemopericardium and tamponade increases with IV tPA in 
patients with pericarditis. However, experts in the subject agree 
that pericarditis is not a contraindication for IV tPA administration 
in major strokes (1).

Question: Is the risk of embolism increased with 
systemic thrombolysis in patients with intracardiac 
thrombosis?

Answer: Presence of thrombus in the left ventricle is not 
specified as exclusion criteria in the NINDS studies or in the 
FDA label. In this case, there is a theoretical risk of thrombotic 
fragmentation, mobilization or embolism with a fibrinolytic. 
If there is a thrombus in the left ventricle in AMI, the risk of 
systemic embolism after fibrinolysis is 1.5% (64).

Early systemic/cerebral embolism was not systematically 
studied with IV tPA use in acute stroke. Although systemic 

embolism with IV tPA was not observed in five intracardiac 
thrombi cases (2 atrial, 3 ventricular) (65), cerebral embolism, 
embolic AMI, or embolic lower limb ischemia has been reported 
after IV tPA as case reports (66,67). In the AHA guidelines, it is 
suggested that IV tPA should be initiated with major ischemic 
syndromes, even if left ventricular thrombosis is diagnosed, and 
that the management should be individualized with a benefit-to-
loss ratio in cases with moderate-to-mild symptoms (1,3).

Question: Can IV tPA be given in infected 
endocarditis-related strokes?

Answer: Subacute bacterial endocarditis is a warning for IV 
tPA in the FDA label. However, it was not included in NINDS 
studies and AHA guidelines as exclusion criteria. Theoretically, 
tPA should be effective as thrombus has an important proportion 
in the structure of septic emboli. However, the hemorrhagic 
tendency is very high because of septic arteritis or infectious 
vasculitis. In other words, the fact that the mycotic aneurysm is 
not shown by DSA cannot reduce this increased risk of hemorrhage 
to reasonable levels. In the literature, IV tPA was used in 8 cases 
of ischemic stroke with infective endocarditis and hemorrhage was 
detected in 7 cases (1). The use of IV tPA is at risk in infective 
endocarditis and is not recommended (11).

Question: Does intracardiac mass impede the 
administration of IV tPA?

Answer: Intracardiac non-thrombotic masses (myxoma, 
fibroelastoma) have not been mentioned as contraindications in the 
current guidelines with NINDS studies. Embolic stroke is common in 
left atrial myxomas. In these patients, relatively typical distal fusiform 
cerebral aneurysm formation and SAH are also not uncommon. 
A response to IV thrombolytic therapy may be expected because 
embolic material contains tumor tissue and cells as well as thrombus. 
This issue has been examined in the literature as a case series. In a 
study in which 15 patients were evaluated, the rate of bleeding in the 
first 24 hours was 13% (2 patients); 19 patients had no symptomatic 
ICH (1,68). Papillary fibroelastoma is not a contraindication in the 
context of IV tPA use. There was no hemorrhage with IV tPA in two 
patients with valvular fibroelastoma (1).

Question: Can IV tPA be administered in 
a patient with diagnosed or suspected aortic 
dissection?

Answer: If aortic dissection is related to cervical arteries, it 
may also be a direct stroke cause. There is a risk of aortic rupture 
after IV tPA if aortic dissection is documented with clinical and 
radiologic findings or if there is strong suspicion. The general 
opinion is that tPA should not be applied in these situations (1). 
However, in the literature, there are case reports in which Stanford 
type A dissections were later detected and no complications were 
observed related to IV tPA (69,70). Aortic dissection should be 
suspected in patients with severe back and chest pain, diaphoresis, 
hypotension, cardiogenic shock, no pulse or coldness in the lower 
limbs, or blood pressure difference between the upper and lower or 
right-left before or after tPA.
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Question: Can IV tPA be given in cases of known 
malignancy?

Answer: IV tPA should be used for acute ischemic stroke 
treatment in cases of malignancy. The presence of cancer does not 
constitute a contraindication to tPA. Cancer is a poor prognostic 
factor in itself, but it does not undermine this recommendation. 
According to some experts, there should be a minimum of 3 or 12 
months of life expectancy and a reasonable quality of life for IV 
tPA to be administered to patients with cancer.

In many case-control series involving active or recurrent cancer 
without brain metastasis, IV tPA for acute stroke has not been 
associated with an increase in intracranial and systemic hemorrhagic 
complications, which suggests that it is safe (71,72,73,74).

Question: Can tPA be used in pregnant women?

Answer: It is noted in the FDA label that pregnancy and 
postpartum period are risky for the administration of tPA in the 
event of stroke and that it is necessary to evaluate the benefit-loss 
ratio individually for the patient. This situation features in the 
same way in the Turkish user manual (4).

Alteplase is in category C in pregnancy. It shows an embryocidal 
effect at high doses. However, animal studies did not show fetal 
toxicity or teratogenicity at 1 mg/kg doses. These may be indirect 
data showing that these clinical doses may be safe. Therefore, 
hemorrhage is the major risk for the use of tPA in pregnancy.

There is no satisfactory quality and reliable data on the use of IV 
tPA in pregnancies. In an analysis performed in 2014, 12 pregnant 
women (8 in the first trimester, 2 in the second trimester, and 2 in the 
third trimester) who were administered IV tPA were evaluated and it 
was found that the majority of the cases were M1 or M2 occlusions 
and NIHSS was between 6-25. Six patients had IV tPA only and 
the other 6 patients underwent additional interventional treatments. 
Symptomatic cerebral hemorrhage developed in 2 patients in this 
series. One of the cases was mortal and an intra-arterial procedure was 
also performed. Systemic hemorrhage occurred in 2 of the women 
who had IV tPA only; one of these hemorrhages was intrauterine and 
caused the termination of pregnancy. Two of the twelve fetuses died, 
two were terminated medically, and eight were born healthy (1).

Pregnancy has been accepted as a relative exclusion criterion 
in the AHA guidelines. That is, it is possible to apply tPA in 
pregnancy after making a careful evaluation and taking into 
account the benefits and risks (3).

Question: Can IV tPA be used in patients with 
significant pre-stroke disability and dependence?

Answer: Pre-stroke disability is not an exclusion criterion 
for tPA in the FDA, AHA, and Turkish instructions for use 
and guidelines. However, it cannot be denied that the degree 
of disability and the level of functionality before stroke and life 
expectancy along with the number and severity of comorbidities, 
such as age and staying in a nursing home, are factors that are 
effective and determinant in the treatment decision-making 
process by a neurologist.

Pre-stroke disability is generally considered to be mRS ≥2 and is 
associated with both worse outcomes and long-term hospitalization. 

Pre-stroke disability and dependence in the stroke population 
increases with age, as expected, and is detected in approximately 
one-third of patients. Patients with significant pre-stroke disability 
were excluded from fundamental IV tPA studies. In the NINDS 
trial, only 48 (7.7%) patients with previous disability were included. 
These patients were older, more diabetic, and had more severe 
clinical manifestations, and, congruently, they had a lower rate of 
good functional outcomes (25% vs. 52%). Compared with placebo, 
tPA is also useful in these patients (good prognosis at 3 months is 
25% in the tPA group and 12.5% in the placebo group) (75).

In patients with severe pre-existing disability in the case series, 
the rate of mortality and worse function remained high and the 
patients were unable to return to their pre-stroke level of function 
despite IV tPA administration (76).

The dichotomized approach, namely determination of 
independence (mRS 0-2) or absence of disability (mRS 0-1) in 
patients, is not realistic in patients with pre-existing disability, 
and the outcome assessment should be performed through mRS-
shift analysis. Providing better outcomes with IV tPA in patients 
with pre-existing disability was demonstrated in both the NINDS 
[OR: 1.60; 95% CI: (1.21-2.11)] and ECASS-II trials [OR: 1.32; 
95% CI: (1.02-1.71)] by following this method (77).

Eleven percent of the 5995 patients in the SITS-EAST database 
had pre-stroke mRS 1, 4% had pre-stroke mRS 2, and 2% had 
pre-stroke mRS ≥3. Although the post-stroke mortality rate 
remained higher in these patients (1.3-fold in mRS 1, 2-fold in 
mRS 2, and 2.6-fold in mRS 3 compared with the mRS 0 group), 
it was determined that there was no difference in symptomatic 
hemorrhage and returning to pre-stroke mRS value with mRS-
shift analysis (78). 

In the case of an ordinary stroke, a healthy life span of 4 years 
and 5 months is provided with IV tPA. This period is also a 
minimum of 1 year and 3 months when there is a significant pre-
existing disability (79). In short, it is reasonable to apply IV tPA 
for acute stroke in patients who had pre-existing disability but 
who can also at least stand with help (1).

Question: Can patients staying in nursing homes 
receive IV tPA during stroke?

Answer: Although patients who live permanently in nursing 
homes are excluded from randomized trials, IV tPA application 
in mobile patients is rational. However, because of the prejudice 
of health systems in which neurologists are also involved, the rate 
of tPA administration in patients from health care institutions 
in the nursing home category is about 4 times lower (80). This 
situation does not comply with scientific and ethical principles. 
However, it can be considered to enter the consent-making process 
by taking into consideration factors such as the social support of 
these patients, the view of the family members, the characteristics 
of the referral health institution, and individual factors.

Question: Is IV tPA administered in terminally 
ill patients?

Answer: It is stated that it is appropriate to have at least 
1-year life expectancy for IV tPA administration (3). However, 
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many authors believe that “thrombolytic/thrombectomy should 
be offered if these patients have a life expectancy of 6 or at least 
3 months” (81). Metastatic cancers constitute the majority of 
patients who have shorter life expectancy and who are in mobile 
condition. It should never be forgotten that tPA activity is assessed 
on the 90th day when the decision is made in this group.

Question: How should IV tPA administration 
be evaluated in the event that there was no stroke? 

Answer:  Stroke mimics are very diverse and are important 
because they can expose the patient to hemorrhagic and allergic 
complications of IV tPA administration. The necessity of applying 
post-IV tPA maintenance metrics is also problematic. Diffusion-
weighted magnetic resonance imaging (MRI) in these patients 
is negative. The frequency of stroke mimics in tPA series is not 
uncommon, but varies (between 1-25%). This is not a medical 
error. In general, the incidence of IV tPA hemorrhage complications 
in these cases is much lower than in patients with acute stroke 
(approximately 1%) (82,83,84). For this reason, avoiding tPA is 
not the right approach in uncertain situations.

In a study involving a large number of centers from 12 
countries and involving 5581 IV tPA patients in Europe, it was 
understood that 100 patients (1.8%) did not have a stroke. The 
final diagnosis of these patients was epileptic seizures (41%), 
psychogenic diseases (28%), migraine (12%), demyelination 
(5%), encephalitis (3%), brain tumors (2%), peripheral 
vestibulopathy (1%), posterior reversible encephalopathy 
syndrome (1%), brachial plexopathy (1%), hypoglycemia (1%), 
sinusitis (1%), intoxication (1%), cervical spinal hemorrhage 
(1%) and idiopathic non-vascular syndrome (2%). These 
patients are younger, and the frequency of vascular risk factors 
other than smoking is lower and the rate in women is higher. 
The symptomatic ICH rate is 1% (95% CI: 0.0-5%). The only 
bleeding case was a 76-year-old patient with epilepsy who 
developed homonymous hemianopsy and recovered considerably 
after 3 months. The symptomatic hemorrhage rate with IV tPA 
was 7.9% in true stroke patients analyzed in the same series (82). 
It is worth noting that 75% of the 100 patients in this series 
fully recovered. Deaths were incidental.

The most common stroke mimics leading to psychogenic 
pseudo-neurological deficits are conversion, somatization, or 
malingering mimics. IV tPA may have been given in these cases 
because the decision-making period is also limited. However, 
symptomatic cerebral hemorrhage with IV tPA has not been 
published in the literature.

One of the most common stroke mimics is “recrudescence” 
or “re-exacerbation.” This is “partly” reappearance of previously 
resolved symptoms of ischemic stroke for a period of time due to 
infection, various medications, renal insufficiency, and disorders of 
glycemia. In the California series, it was reported as 11% (n=104) 
among stroke mimics. Aphasia, confusion and amnesia are more 
frequent in these patients (83).

Question: In which case should brain MRI 
be performed to patients who are candidates for 
thrombolytic therapy?

Answer: Routine MRI is not required prior to IV thrombolytic 
therapy. If diagnostic problems persist after brain CT, diffusion-
weighted MRI may be required. Penumbra and its equivalents 
can be determined by performing MRI to detect diffusion-clinical 
mismatch, diffusion-FLAIR mismatch, or diffusion-MRI perfusion 
mismatch in patients when the time of stroke is uncertain. 

Question: Is IV tPA necessary for every patient 
with a thrombectomy plan? Can the indication 
of thrombectomy only be made through vascular 
imaging? Should tPA dose be standard for patients 
with planned thrombectomy?

Answer: The answer to all of these questions is ‘yes’. With 
9 randomized controlled trials published after November 2014, 
neuro interventional recanalization of acute cerebral large vascular 
occlusions (terminal internal carotid artery, middle cerebral 
artery proximal segments and basilar artery) became standard 
practice (85). This method is probably also useful in the occlusion 
of the M2 (86). The most popular recanalization methods are 
aspiration (a direct aspiration first-pass technique-ADAPT) and/
or stentriever thrombectomy (85). Early recanalization with IV 
tPA in occlusions of these major arteries is less than 30% (87). In 
endovascular treatment, however, this rate is over 80%, and NNT 
is at a low level of 2.5 in order to rescue a patient (85).

Patient randomization was performed based on emergency 
CT and CT angiography in all trials in which the success of 
these methods was demonstrated (85). Large vessel occlusion can 
only be diagnosed using CT angiography and similar vascular 
imaging. CT angiography is the basic diagnostic tool of acute 
stroke management practice and should be seen as a minimum. 
Therefore, CT angiography should be performed as long as there 
is no contraindication for CT. This method should be used 24/7 in 
centers that treat stroke (88).

The presence of large vessel occlusion increases as NIHSS 
increases (89). A number of clinical scoring systems were 
performed by combining the findings of the physical examination 
and anamnesis to diagnose large vessel occlusions and to triage 
these patients to stroke centers. For example, the RACE scale for 
Stroke is based on the physical examination: The presence of facial 
palsy (0-2), arm and leg motor impairment (0-2 each), head and 
gaze deviation (0-1) and aphasia/agnosia (0-2) is evaluated and the 
probability of large vessel occlusion increases when the score is ≥5 
out of 9 (sensitivity: 85% and specificity: 68%) (90,91). However, 
the performance of these scores, which are more than 15, is rather 
low and they cannot replace vascular imaging (92,93).

In the case-level meta-analysis of the first five published studies 
[HERMES study (94); n=1287], it was found that 83% of patients 
who underwent mechanical thrombectomy received IV tPA. All 
patients in the latter studies received IV tPA (85). Patients who did 
not receive IV tPA treatment had a contraindication for systemic 
thrombolysis. In the control group, 87% of patients received IV 
tPA. Subgroup analyses indicated that thrombectomy was also an 
effective method in patients who did not receive IV tPA. However, in 
order for thrombectomy to become a gold standard or an alternative 
alone, its effectiveness against the combination therapy must also 
be demonstrated by randomized controlled trials (95). Nowadays, 
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it should be known that standard and full dose IV tPA should be 
administered within the first 4.5 hours to any patient who will 
undergo thrombectomy and with no contraindications. IV tPA doses 
of 0.6 mg/kg are not successful and should not be recommended (96).
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