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Background: In developing countries, intravenous thrombolysis (IVT) is available at a limited
number of centers. This study aimed to assess the feasibility and safety of IVT at Tabriz Imam
Reza Hospital.

Methods: In a prospective study, over a 55-month period, any patient at the hospital for whom
stroke code had been activated was enrolled in the study. Data on demographic characteristics,
stroke risk factors, admission blood pressure, blood tests, findings of brain computed tomography
(CT) scans, time of symtom onset, time of arrival to the emergency department, time of stroke
code activation, time of CT scan examination, and the time of recombinant tissue plasminogen
activator administration were recorded. National Institutes of Health Stroke Scale assessments
were performed before IVT bolus, at 36 hours, at either 7 days or discharge (which ever one
was earlier), and at 3-month follow-up. Brain CT scans were done for all patients before and
24 hours after the treatment.

Results: Stroke code was activated for 407 patients and IVT was done in 168 patients. The
rate of functional independence (modified Rankin Scale [mRS] 0-1) at 3 months was 39.2%
(62/158). The mortality rate at day 7 was 6% (10/168). Hemorrhagic transformation was noted
in 16 patients (9.5%). Symptomatic intracranial hemorrhage occurred in 5 (3%), all of which
were fatal. One case of severe urinary bleeding and one other fatal case of severe angioedema
were observed.

Conclusion: During the first 4-5 years of administration of IVT in the hospital, it was found
to be feasible and safe, but to increase the efficacy, poststroke care should be more organized
and a stroke center should be established.

Keywords: stroke, developing countries, thrombolytic therapy, code team, rtPA, functional
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Introduction

Cerebrovascular disease is the second most common cause of death in the world. It ranks sixth
in disease burden and is expected to rise to fourth by 2020.! For middle-income countries,
cerebrovascular disease is the first leading cause of death and the third leading cause for
disease burden.? Intravenous thrombolysis (IVT) is an approved therapy for patients with
acute ischemic stroke (AIS),? and its safety and efficacy have been clearly established.*”
Over 80% of all stroke deaths worldwide occur in developing countries.® Adults in low- and
middle-income countries are at a 30% greater risk of death from noncommunicable diseases
than their counterparts in high-income countries,” nonetheless, in developing countries
thrombolytic therapy for patients with AIS is available for only 1%—6% of patients, and
mostly in urban areas.!®'* Surprisingly, in developed countries, this ratio is >10% (up to
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31%).'"'8 The main barriers for implementation of thrombolytic
therapy in developing countries are delay in arrival of patients
at the emergency department (ED) after the onset of symptoms,
financial constraints because of the high cost of the drug, lack
of proper facilities, physicians’ fear of serious side effects of the
drug, shortage of facilities in rural areas, and physicians’ lack
of confidence in the efficacy of thrombolytic therapy.'*!7:1%20
These barriers have caused concerns over whether treating acute
stroke patients with thrombolytic drugs is a viable option for
developing countries or not.

Iran is a developing country with stroke prevalence of
23-139 per 100,000 population.®!*2! Incidence of stroke in
Iran is considerably higher than most Western countries, with
stroke occurring approximately one decade earlier in life.”!
The country has 14 hospitals with the necessary infrastructure
for thrombolytic therapy.'” Data regarding IVT for AIS in
Iran are scarce, and the information is limited to 37 patients
reported from one center at Firoozgar Hospital in Tehran.?
The overall purpose of our study was to report the feasibility
as well as safety of IVT therapy for AIS in a tertiary referral
university hospital of a developing country.

Methods

Ethics

This study was approved by the Regional Committee of
Ethics in Tabriz University of Medical Sciences. Written
informed consent was obtained from all patients or their next
of kin for both inclusion in the study and treatment.

Setting

This was a prospective, observational study. Consecutively,
all patients (n=168) receiving intravenous recombinant tissue
plasminogen activator (IV rtPA) for AIS were enrolled. This
study was conducted at Imam-Reza Hospital in Tabriz, Iran, over
a 55-month period, between June 2011 and December 2015.

Area and setting

Tabriz is a metropolitan city located in the northwest of Iran
with a population of 1.7 million.” Imam-Reza Hospital is
the tertiary hospital which is the main referral center in the
city. Annually, >100,000 patients visit the ED, of which >800
are acute stroke patients.?*

Prerequisites

For IVT, this hospital provides neurology and neuro-ICU
wards, stroke team personnel, computed tomography (CT)
scan, and laboratory studies, available on a 24 hours a day/7
days a week/365 days of the year basis.

Process

Prehospital

If a patient being transferred to the hospital by Emergency
Medical Service (EMS) is a potential candidate for throm-
bolytic therapy (according to the time of onset of symptoms
and Cincinnati stroke scale), EMS personnel call the acute
stroke phone number for prehospital notification. This mobile
phone number is specified for acute stroke patients in our
province, and not only EMS personnel but also all other
medical personnel from other hospitals, outpatient clinics,
and private offices can call it for prehospital notification. A
neurologist answers all these calls.

In-hospital

In-hospital barriers for thrombolytic therapy have been
previously studied.? Since the major barriers were previously
noted as being in-hospital delays (such as initial patients’
assessment), a fast-track system with five simple and inexpensive
quality-improvement interventions was organized for AIS
patients. We aimed for early identification, rapid imaging, and
laboratory analysis, which leads to shortened door-to-needle
(DTN) time.* Generally, patients with acute stroke symptoms
are first visited by the ED physicians. If a patient according to
time and Cincinnati stroke scale is a potential candidate for
thrombolytic therapy, stroke code is activated. The first person
from the stroke team visiting the patient is a neurology resident
who confirms the probable stroke diagnosis based on history
and physical examinations. Blood sampling and urgent non-
enhanced brain CT scanning are ordered subsequently. At CT
scan, if the patient does not have contraindication for IVT, the
neurology resident directly transfers the patient to the neuro-
ICU ward or cardiopulmonary resuscitation section of the ED,
depending on the availability at the neuro-ICU. Laboratory
studies are usually available in 20 minutes. Fibrinolysis is not
delayed while waiting for the laboratory results unless there is a
clinical suspicion of a bleeding abnormality, thrombocytopenia,
or the patient has received anticoagulation therapy.

Data on demographic characteristics, stroke risk factors,
blood pressure (BP), routine blood tests (ie, complete blood
count, prothrombin time, partial prothrombin time, international
normalized ratio, and blood glucose), findings of brain CT
scans, time of onset of symptoms, time of arrival to the ED, time
of stroke code activation, time of CT scan examination, and the
time of rtPA administration were recorded. Written informed
consent was obtained from all patients or their families.

An extensive neurological examination including the
baseline National Institutes of Health Stroke Scale (NIHSS)
was performed in all patients. All NIHSS scorings were
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recorded by physicians, all of whom had certification in
NIHSS scoring. NIHSS assessments were performed before
IV rtPA bolus, at 36 hours, at 7 days or discharge (which ever
one was earlier), and at 3-month follow-up.

Inclusion and exclusion criteria were based on proto-
col published by the American Heart Association and the
American Academy of Neurology.> Since it was our first
experience with AIS thrombolysis, we decided not to treat
patients beyond 3 hours of symptom onset at this step. Brain
CT scan was performed for all patients just before, and
24 hours after, the treatment. All patients received 0.9 mg/
kg of IV rtPA up to a maximum of 90 mg, 10% of which was
injected as a bolus dose and the remainder infused over an
hour. Based on the National Institute of Neurological Dis-
orders and Stroke (NINDS) t-PA study protocol, those with
a systolic BP of 2185 mm Hg and a diastolic BP of 2110
mm Hg were not eligible for thrombolytic therapy.’ Hence
hypertension was treated using IV labetalol; occasionally
injection of nitroglycerine or nitroprusside was required.

Follow-up

Clinical or telephone follow-up 2 months after treatment
was obtained. Ten of our patients were lost to follow-up. At
clinical follow-ups, both NIHSS and modified Rankin Scale
(mRS) were obtained, and at telephone, follow-ups only
mRS was obtained. The efficacy of telephone interview for
assessing stroke outcome has been previously validated.?

Evaluation

The efficacy of IV rtPA therapy was assessed by rate of
functional independence at 3 months (defined as mRS score
of 0 or 1). The safety of IV rtPA therapy was assessed by the
rate of symptomatic intracranial hemorrhage (SICH). SICH
was defined as any new evidence of intracranial bleeding
on CT or magnetic resonance imaging accompanied by a
neurological deterioration of 4 or more points on the NIHSS
score from baseline (European Cooperative Acute Stroke
Study [ECASS] III definition).'

Statistical analysis

In this prospective study, data are expressed as mean + standard
deviations. These analyses were performed with SPSS for
Windows, version 16 (SPSS Inc., Chicago, IL, USA).

Results

Stroke code was activated for 407 patients suspected of hav-
ing an acute stroke during this period. Ninety nine (24%)
patients had prehospital notification by EMS. Thrombolytic
therapy was not administered for 239 patients. The common

Table | Reasons for disqualification from thrombolytic therapy

Patients, n (%)

Intracranial hemorrhage 64 (26.8)
TIA or rapidly improving 25 (10.5)
Minor stroke (NIHSS score <4) 14 (5.9)
History of recent major trauma (<3 months) I (0.4)
Awakening stroke 30 (12.6)
Refractory hypertension 6 (2.5)
INR>1.7 1 (0.4)
aPTT >40 seconds 8(3.3)
Seizure at onset 6 (2.5)
Conversion 10 (4.2)
Nonstroke diagnosis 9 (3.8)
Hypodensity >1/3 of cerebral hemisphere 5(.1)
>3 hours since symptom onset 32(13.4)
Patient/family refuse 24 (10.0)
Recent MI 2 (0.8)
Recent stroke 1 (0.4)
Active gastrointestinal bleeding 1 (04)

Abbreviations: aPTT, activated partial prothrombin time; INR, international
normalized ratio; MI, myocardial infarction; NIHSS, National Institutes of Health
Stroke Scale; TIA, transient ischemic attack.

reasons for disqualification from thrombolytic therapy are
shown in Table 1.

Some patients had multiple criteria for exclusion, but only
one was tabulated for each patient. Twenty four (10.0%) of
the patients for whom rtPA was not administered were quali-
fied to receive thrombolysis, but they refused to be treated
because of either cost or the side effect of the drug. None
of the patients had thrombocytopenia at primary laboratory
tests. Baseline characteristics of patients treated with IV
rtPA are summarized in Table 2. The treating physicians
recognized early ischemic changes in 18 baseline CT scans
(17.4%) of which four had hypodense ischemic changes in
more than one-third of the hemisphere.

The rate of functional independence (mRS 0-1) at
3 months was 39.2% (62/158). Hemorrhagic transformation
was noted in 16 patients (9.5%) (Figure 1). SICH occurred
in 5 (3.0%), all of which were fatal (Figure 2). One patient
developed severe urinary bleeding, which required premature
cessation of IV rtPA infusion, reversal of drug effect, and
blood transfusion. Another fatal case of severe angioedema
was noted. The mortality rate at day 7 was 6% (10/168) and
at 3 months 23.4% (37/158).

Discussion

To date, IV rtPA is an approved therapy for treating AIS
patients.*” Several trials have challenged safety and efficacy
of intra-arterial thrombolysis, and mechanical thrombectomy
in acute stroke management. The largest, the Interventional
Management of Stroke III Trial (IMS 3 trial), was suspended
because of low likelihood of demonstrating significant
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Table 2 Baseline characteristics in acute stroke patients treated
with IV rTPA

Baseline characteristics

Age, years, median (IQR) 65 (54-72)
Sex, male % 58.9
Hypertension, % 57.7

Diabetes mellitus, % 19.6

Smoking, % 214
Hypercholesterolemia, % 16.1

Ischemic heart disease, % 22.6

Atrial fibrillation, % 20.2

Prior stroke, % 9.5
Pretreatment systolic blood pressure, mm Hg, 140 (125-154)
median (IQR)

Pretreatment diastolic blood pressure, mm Hg, 80 (80-90)
median (IQR)

Pretreatment blood glucose, mg/dL, median (IQR) 134 (111-155)
Pretreatment NIHSS score, median (IQR) 14 (10-19)
Median time interval between symptoms onset and 75 (47-104)
hospital arrival, minutes (IQR)

Median time interval between hospital arrival 5(2-15)

and stroke code activation, minutes (IQR)

Median time interval between hospital arrival 20 (10-30)

to completing CT scan, minutes (IQR)

Median hospital arrival to IV rtPA injection 55 (40-75)
(door-to-needle time), minutes (IQR)

Median time interval between symptoms onset to 145 (120-170)

administration of IV rtPA, minutes (IQR)

Abbreviations: IQR, interquartile range; IV rtPA, intravenous recombinant tissue
plasminogen activator; NIHSS, National Institutes of Health Stroke Scale; CT,
computed tomography.

Figure | Posttreatment computed tomography scans of two patients with
nonsymptomatic hemorrhagic changes.

difference between two arms of study.?” However in 2014,
the positive results of Multicenter Randomized Clinical trial
of Endovascular treatment for Acute ischemic stroke in the
Netherlands (MR CLEAN) opened new gates to interven-
tional treatment of stroke.?® Moreover, results from other
trials supported MR CLEAN study and provided evidence
that this novel therapy can work in parallel to IVT.”® None-
theless, in low-income countries interventional treatment
still has a long way to go.

Figure 2 Posttreatment computed tomography scans of two patients with
symptomatic intracranial hemorrhage.

Dramatic improvement does not occur after IVT in most
patients. Furthermore, the rate of good clinical response after
IVT even at more experienced centers in developed countries
improvement rarely exceeds 50%—60% at 3-month follow-
ups.>193033 Nevertheless, IVT remains the best choice of
treatment for AIS in developing countries with the shortage
of expensive facilities required for other alternative such as
intra-arterial thrombolysis.

According to our experience, having expensive facilities
such as angiography equipment (or highly educated physi-
cians such as interventional neurologists) is not necessary
to perform IVT. The only requirements are a CT machine, a
laboratory (which should be quite fast), and a neurologist.

As reported earlier, the etiology of stroke in our patients
was large artery atherosclerosis in 20%, cardio-aortic embo-
lism in 45%, small artery occlusion in 17.5%, and undeter-
mined causes in 17.5%.3*

A fast-track system for thrombolysis was developed
3 years ago with our multidisciplinary stroke team consisting
of neurologists and neurology residents, physicians and
nurses of EDs and neuro-ICU, radiologists, and laboratory
and paramedical personnel. We aimed at early identification,
rapid imaging, and laboratory analysis, and finally reducing
DTN time.

Based on American Heart Association/American Stroke
Association (AHA/ASA) acute adult stroke guidelines,
door-to-CT scan time should be <25 minutes and DTN time
should be <60 minutes.>* In our study the median (IQR)
door-to-CT scan time was 20 (10-30) and median DTN
time was 55 (40-75) minutes. In Finland, Meretoja et al,'®
after implementing 12 interventions, reported a DTN of
20 minutes and 94% of their patients were treated within
60 minutes from arrival. In the United States, the Get With the
Guidelines-Stroke Program had 1,082 participating hospitals,
only 26.6% of all treated patients had the DTN time of <30
minutes.’*¥ In 2010, the AHA/ASA began an initiative to
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assist hospitals to reduce DTN time. The goal of this initia-
tive (called “Target: Stroke”) was to achieve a DTN time of
<60 minutes in at least 50% of AIS patients.>” In our study,
59.3% of patients had DTN time of <60 minutes, which is
acceptable, according to this goal.

Based on recent guidelines, IV rtPA administered between
3 and 4.5 hours after stroke can improve the outcome under
specific criteria; however, thrombolysis was not administered
for these patients since it was our first experience with AIS
thrombolysis.*®

In the present study, patients had a lower rate of SICH
compared to the NINDS rtPA trial (3% vs 6.4%) and the
pooled analysis of eight major randomized placebo-con-
trolled trials of rtPA (Alteplase) for acute stroke treatment
(3% vs 5.2%).> Other observational studies from developing
countries show a similar rate of SICH, which ranges from
0% to 5.9% between different centers.!!:131939-41

Physicians should be aware of other less common side
effects of the drug, notably angioedema. We had one fatal
case of angioedema, which shows the importance of regular
tongue examination for enlargement during and after rtPA
administration. There was another case of severe urinary
bleeding which could possibly be due to aggressive bladder
catheterization.

Table 3 compares the present study and other studies for
functional independence (mRS 0-1) and mortality rate at
3-month follow-up. Compared to these studies, our results
show higher mortality rate. However, the hemorrhagic
transformation after IV rtPA administration, 7-day mortality
rate in our center, and 3-month follow-up results are com-
parable with other studies (SITS-MOST?'). It is believed
that poststroke care for our patients was not satisfactory.
All our patients were admitted and treated in neuro-ICU
not a stoke unit. There is a clear association between the
level of acute stroke care and patient outcome.!®#*? Stroke
patients during hospital stay after IV rtPA treatment need
special consideration regarding nutrition, prevention of

aspiration, bed sores, infections, physiotherapy, and so on.
This care is better in stroke centers than general neurology
wards.*! Moreover, in our region, there is no access to nurs-
ing homes. Our patients should be well enough to go home,
or they should stay in hospital until their functions improve.
This results in longer hospital stays and more vulnerability
to side effects of hospitalization, and raises the mortality
and morbidity rates.

Previous reports from Asian centers are scarce.!!:13:19:22:3940
This is the third report of safety and feasibly of IV rtPA from
Iran. Mehrpour et al reported the safety of IV rtPA for 37
patients at Firoozgar Hospital. The rate of all hemorrhagic
transformations was 24% and the rate of symptomatic hem-
orrhage was 7%. Late outcome and mortality rate of their
patients have not been reported yet.? In another report from
Ghaem Hospital, 14 patients were treated with IVT. In another
study, 50% of participants (7 of 14) had favorable outcomes
(mRS scoring 0-1) at 3-month follow-up, none of them had
SICH, and none died at 3-month follow-up. However, the later
study had a small sample size compared to the present study.*

Annually, >800 acute stroke patients visit our hospital’s
ED;* consequently the rate of thrombolysis for AIS patients
is ~4.6%. It seems comparable or higher when compared with
data from other developing countries.!"!3

Significant delays still exist in transporting acute stroke
patients to hospital and in administrating IV rtPA after arrival
as well. There is an organized system for prehospital notifi-
cation by EMS, but only 24% of treated patients with rtPA
were transported by EMS. An important factor for reducing
in-hospital delay is early recognition of stroke signs from
patients in our overcrowded ED. Our future plans include
more public education, working closely with EMS to rec-
ognize stroke symptoms earlier and notify the stroke team
before arrival at the hospital, and shortening the time between
the onset of the symptoms and arrival at the ED. In order
to minimize DTN time, it has been planned to improve our
fast-track thrombolysis system. In future, more infrastructure

Table 3 Rate of functional independence (modified Rankin Scale 0—1) and mortality at 3-month follow-up in this study, other trials,

and observational studies

Characteristics Current NINDS® SITS-MOST?? Pooled Rudolf Sharma Chiu Nguyen Muengtaweepongsa
study analysis®* et al®! et al"? etal®* etal’ et al*!

Sample size (N) 168 312 464 463 31 130 30 121 100

Year 2015 1995 2007 2010 2011 2006 1998 2010 2009

3-month mortality 23.4% 17% 11.3% 13.9% 12.9% 13% 23% 12.5% 14%

3-month favorable 39.2% 39% 39% 41%° 74.2 59% 30% 34.2% 42%

outcome 43%¢

Notes: *Pooled analysis of ECASS, ATLANTIS, NINDS, and EPITHET trials;* related to 0—90 minutes of symptom onset; ‘related to 90—180 minutes of symptom onset.
Abbreviations: NINDS, National Institute of Neurological Disorders and Stroke; SITS-MOST, Safe Implementation of Thrombolysis in Stroke-Monitoring Study; ECASS,
European Cooperative Acute Stroke Study; ATLANTIS, Alteplase Thrombolysis for Acute Noninterventional Therapy in Ischemic Stroke; EPITHET, Echoplanar Imaging

Thrombolysis Evaluation Trial.
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will be needed to organize a stroke unit to provide better care
to stroke patients.

Limitations
Our study had some limitations. First, it is a single-center
study, and similar results must be reproduced by other centers
to confirm the safety of thrombolytic therapy in the country.
Second, based on ethical limitations, we could not set a control
group not receiving IV rtPA to compare the results of the two
groups and observe the efficacy of the drug more precisely.
During the first 4-5 years of administration of IVT in our
center, IVT was found to be feasible and safe, but to increase
the efficacy, poststroke care should be more organized and a
stroke center should be established.
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