
4 6 Neurology India | January-March 2007 | Vol 55 | Issue 1

46 CMYK

Th
is 

PDF 
is 

av
ail

ab
le 

for
 fre

e d
ow

nlo
ad

 fro
m

a s
ite

 ho
ste

d b
y M

ed
kn

ow
 P

ub
lic

ati
on

s

(w
ww.m

ed
kn

ow
.co

m).

Original Article

M. V. Padma Srivastava
Department of Neurology, All India Institute of Medical Sciences, New Delhi - 110 029, India. E-mail: vasanthapadma123@rediffmail.com

Hyperacute thrombolysis with IV rtPA of acute ischemic
stroke: Efficacy and safety profile of 54 patients at a tertiary
referral center in a developing country

M. V. Padma, M. B. Singh, R. Bhatia, A. Srivastava, M. Tripathi, G. Shukla, V. Goyal, S. Singh,
K. Prasad, M. Behari
Department of Neurology, All India Institute of Medical Sciences, New Delhi - 110 029, India

Background: Given the constraints of resources,
thrombolysis for acute ischemic stroke (AIS) is under
evaluation in developing countries. Prothrombin time (PT),
platelet count and activated partial thromboplastin time
(aPTT) may not be feasible within the time window. Aim: To
evaluate the safety and efficacy of thrombolysis in selected
patients without the coagulation profile. Design: Open,
nonrandomized, observational study. Materials and
Methods: Fifty-four stroke patients were classified using
TOAST criteria (large artery atherosclerotic = 13;
cardioembolic = 12; small vessel occlusion = 22; other
determined etiology =three; undetermined etiology = four).
The mean time to reach emergency was 2.4h (1.15-3.4),
the mean door to CT, 24 min (10-47) and the door to
recombinant tissue plasminogen activator (r-tPA) injection,
26.8 min (25-67). The NIHSS scores ranged from 11 to 22
(mean = 15.5 ± 2.7). Patients with history of liver or renal
disease or those on anticoagulants were excluded. The
PT, aPTT and platelet count were not done. Recombinant
tissue plasminogen activator was administered at a dosage
of 0.9 mg/Kg. Results: Thirty-five patients (65%) signifi-
cantly improved on NIHSS at 48h (!4 points) (mean change
= 10; range= 4-17). At one month, 43 (79%) improved on
Barthel Index (mean change = 45%). One each developed
small frontal lobe hemorrhage and recurrent stroke; one
died of aspiration; and eight showed no improvement.
Conclusions: Hyperacute thrombolysis was found useful
and safe in selected patients with AIS even without the
coagulation studies.
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Acute ischemic stroke (AIS) is one area in neurological
clinical practice that has probably seen the greatest strides
as far as an understanding of pathogenesis is concerned.

This has led to advancements made in the treatment
options available for patients suffering from ischemic
stroke. Plenty of the nihilism that surrounded strokes is
gradually being lifted along with the ignorance related to
the condition, from both the minds of patients and the
treating doctors. Most therapeutic options for AIS have
one common feature; they generally have to be
administered within a very narrow and specific time
window. This is extremely pertinent if the drug-related
adverse events have to be minimized and the therapeutic
benefits maximized.
The National Institute of Neurological Disorders and

Stroke (NINDS) study on the intravenous use of
recombinant tissue plasminogen activator (rtPA) within
three hours of a an AIS has shown the benefit of this
form of treatment.[1] In order to be effective the protocol
for institution of rtPA therapy must be strictly followed.
The evidence for this form of therapy is of Level I.[2] When
all accumulated evidence for rtPA therapy is considered,
the relative risk reduction provided by it is 44%, absolute
risk reduction is 13% and the number needed to treat to
save one person from death or disability is seven.[3]
Many countries now routinely thrombolyze all patients

of AIS who present within the three-hour time window
and do not have any contraindication. However, many
stroke units, especially those in the developing nations,
are hampered by constraints of resources and lack of
awareness. Feasibility of thrombolysis is still being
evaluated at these centers. The hyperacute thrombolysis
for stroke was started in the year 1995-1996 in India and
in March 2002 at the All India Institute of Medical Center,
a tertiary referral center in India. We assessed the outcome
of patients treated with intravenous rtPA, including the
incidence of intracerebral hemorrhage and other adverse
events. The overall purpose of this paper is to report the
current clinical practice of intravenous thrombolytic
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therapy for acute stroke in a tertiary referral center from a
developing country.

Materials and Methods

We present the detailed data of the 54 patients treated
at AIIMS in whom an adequate follow-up of six months
is available. All of these patients were studied
prospectively.
The variables that were specifically recorded for each

patient treated with rtPA: time of symptom onset, time of
arrival in the emergency department, time of CT scan
examination and the time of rtPA administration. An
extensive neurological examination including the baseline
NIH Stroke scale (NIHSS) was performed in all patients.
Other parameters noted were the demographic profile,
stroke risk factors, baseline CT scan findings and the
blood pressure measurements [Table 1].
Potential benefits and significant risks, specifically the

fourfold greater risk of symptomatic intracerebral
hemorrhage[4] after thrombolytic treatment were discussed
with all patients and/or their families and informed
consent obtained. The rtPA protocol was based on
protocols published by the American Heart Association
and the American Academy of Neurology.[5,6] Inclusion
and exclusion criteria are shown in Table 2. All patients
had pretreatment CT scans that were read by the attending
neurologist together with the radiologist. Each of our
patients received 0.9 mg/Kg of intravenous rtPA up to a
maximum of 90 mg, based on the estimated or actual body
weight. Ten per cent of this calculated dose was injected
as a bolus and the remainder infused over an hour.
Heparin and aspirin were withheld for the first 24h after
rtPA administration in all our patients. Hypertension was
treated using intravenous labetolol or intravenous
enalapril. Occasionally, injection nitroglycerine or
nitroprusside was required.
Results of follow-up CT scans or MRI scans were

recorded in all patients thrombolysed. The use of aspirin,
clopidogrel, heparin, acitrom and antihypertensives

during the hospital stay was noted. The peak blood
pressure during rtPA administration as well as during
the first 24h after the infusion was recorded. Using the
TOAST criteria, stroke subtype was determined by the
following classification: 1). Large artery atherosclerosis,
2). Cardio-embolic, 3). Small-vessel occlusion, 4). Stroke
of other determined etiology, 5). Stroke of undetermined
etiology. We obtained telephone or clinic follow-up with
the patient and caregiver in all 54 cases and assessed the
Barthel Activities of Daily Living Index. For analysis, we
defined a good outcome as an improved NIHSS of ≥ 4
and a Barthel Index of ≥ 75%. At AIIMS, due to constraints
of time and resources we deviated from the recommended
NINDS protocol in excluding patients with a history of
liver or renal disease and in not obtaining results of platelet
counts, prothrombin time and activated partial
thromboplastin time in patients prior to thrombolysis.

Results

Fifty-four patients received IV rtPA for AIS between
March 2002 and March 2006. The stroke team was
notified of 1096 patients suspected of having an acute

Table 1: Pretreatment characteristics

Age 66 years (32-82)
Sex 31:23
Hypertension 35 (65%)
Diabetes mellitus 22 (41.2%)
Hypercholesterolemia 8 (14.7%)
AF 11 (20.6%)
CHF 8 (14.7%)
CAD 6 (11.8%)
Prior stroke 9 (17.7%)
Smoking 17 (32.4%)
Mean admission
Blood pressure 156/88 mmHg
Mean maximum
Pretreatment
Blood pressure 166/90 mmHg
NIHSS 15.5 ± 2.7

(11-22)

Table 2: Criteria for use of tissue plasminogen activator
(rtPA) in treating acute ischemic stroke at All India Insti-

tute of Medical Sciences

Clinical inclusion criteria
� Patient/caregiver able to give informed consent before study

procedure.
� Age ≥ 18 years.
� Onset of symptoms of ischemic stroke within 0-3h.
� Measurable neurological deficit defined as impairment of

language, motor function, cognition and/or gaze, vision or
neglect.

� Score for stroke severity ≥ 4 on the National Health Stroke
Scale (NIHSS).

Clinical exclusion criteria
� Severe symptoms (coma or severe obtundation with fixed eye

deviation and complete hemiplegia or NIHSS score > 22).
� Minor stroke symptoms (NIHSS score < 4) or those that are

rapidly improving.
� History of stroke in previous six weeks.
� Seizure at onset unless the treating physician is convinced

that the neurological deficit is due to stroke and not seizure.
� Previous known intracranial hemorrhage.
� Hemorrhage in pretreatment CT scan of the brain.
� Uncontrolled baseline hypertension (> 185/110 mmHg).
� Myocardial infarction in past 30 days.
� Recent (< 15 days) surgery, major arterial puncture, trauma or

ulcerative wounds.
� Known and clinical evidence of chronic or acute hepatic or

renal disease.
� Known bleeding diathesis/ coagulopathies.
� Patients on anticoagulants.
� Pregnancy, lactation or parturition within the previous 30 days.
� Hypoglycemia, hyperglycemia (baseline serum glucose level

must be between 50 mg% - 400 mg%).
Computed tomography (CT) exclusion criteria
� Evidence of acute or chronic intracranial bleeding on CT.
� Likely etiology other than acute brain ischemia.
� Early signs indicating infarct of more than a third of the territory

of the middle cerebral artery.

Padma et al.: rtPA in acute ischemic stroke
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stroke during this period. The most common reasons for
disqualification from thrombolytic therapy were,
exceeding the window period (38%), intracerebral
hemorrhage (20%), minor or rapidly resolving symptoms
(20%) and a nonstroke diagnosis (12%). Of the patients
who could qualify to receive thrombolysis, 26% could
not be thrombolyzed since they could not afford rtPA.
The mean age of our patients was 66 years, ranging

from 32 to 82. Out of the 54 patients who were
thrombolysed, 31 were males. Co-morbid illnesses in the
form of hypertension, diabetes and hypercholesterolemia
were present in 44 (64.7%), 22 (41.2%) and eight (14.7%)
patients respectively. Additionally, atrial fibrillation was
present in 11(20.6%), congestive heart failure in eight
(14.7%) and coronary artery disease in six (11.8%). There
was a history of prior stroke in 10 (17.7%). The mean
blood pressure at admission was 156/88 mmHg and the
mean maximum pretreatment blood pressure was 166/90
mmHg. Eighteen of the 54 (32.4%) patients were smokers
[Table 3].
The mean baseline NIHSS was 14 ± 2 (range 8-22).

Using TOAST criteria, patients were classified into: large
artery atherosclerotic = 13; cardioembolic = 12; small
vessel occlusion = 22; other determined etiology = three;
undetermined etiology = four. The mean time to reach
emergency was 2.4h (1.15-3.4h). The mean door to CT
time was 24 min (10-47 min). The mean door to rtPA
injection time was 26.8 min (25-67 min). The NIHSS
scores ranged from 11 to 22 min (mean = 15.5 ± 2.7).
Patients with history of liver or renal disease or those on
anticoagulants were excluded. The PT, aPTT and platelet
count results were not obtained prior to thrombolysis.
Early signs of infarction on CT were seen in 25/54 (46.3%)
patients. These were sulcal effacement in 11, insular
ribbon sign in six and loss of gray white matter definition
in eight. Am infarct in the follow-up CT or MRI was
present in 53 of our 54 patients (97.1%).
Mean length of hospitalization in our patients was nine

days. During hospital stay, antihypertensive therapy had
to be given to 44 (82.4%) patients. Antiplatelet drugs were
given to all 54 patients while 10 (17.7%) received
anticoagulants. No patient was given blood transfusion.
Hemorrhagic conversion was noted in five (8.8%).
Symptomatic intracranial hemorrhage or fatal hemorrhage
did not occur in any of our patients.

Thirty-five patients (65%) significantly improved on
NIHSS at 48h (≥ 4 points) (mean change = 10; range = 4-
17). At one month, 43 (79%) improved on Barthel Index
(mean change = 45%). Of these, 19 (44% of the 43 patients
improved; 35% of total number[54]), achieved ≥ 95%
scores on Barthel Index indicating near normal functional
status. Of the stroke subtypes, cardioembolic and small
vessel occlusions did better than others. Of the eight
patients who showed no improvement, six were lacunar
strokes. One developed small frontal lobe hemorrhage and
recurrent stroke; one died of aspiration and eight showed
no improvement. The mean length of follow-up after
discharge was 9.5 ± 3 months. Although not part of the
study protocol, modified Rankin Score (mRS) was
administered at the end of three months to 48 (88%)
patients (the rest could not be directly observed). The
average mRS was 1.4 (0-2). One patient developed deep
venous thrombosis of the saphenous vein and had to be
hospitalized for treatment. One patient developed
pneumonia and recovered with therapy.

Discussion

Despite the demonstration of benefit from thrombolytic
treatment with intravenous rtPA by the NINDS trial as
early as in 1995, this form of therapy has been relatively
underused in developing countries. The reluctance to
aggressively thrombolyse patients of acute ischemic stroke
has been attributed to several factors including delay in
the arrival of the patients to stroke units, limited resources,
ignorance or disbelief amongst neurologists as to the
efficacy of this form of treatment and a fear of serious
rtPA-related complications.
We succeeded in treating 54 patients of acute ischemic

stroke with IV rtPA over a period of four years. Importantly,
we were unable to thrombolyse 38% of otherwise eligible
patients due to delay in evaluation and treatment. Several
studies have tried to analyze the causes of such delays
but they have all been conducted in developed countries
under very different circumstances.[7-12]
The mean age of patients in our study was 66 years,

whereas the mean age of patients in the NINDS trial was
67 years. Advanced age increases the odds of a poor
outcome after thrombolysis.[13,14] However, post hoc
analysis of the NINDS data showed rtPA to be beneficial
for patients in all strata of age. As stroke increases with
age, it becomes important to decide if older patients should
be denied this potentially disability-avoiding therapy.
Our patients had a mean baseline NIHSS of 14 which

is similar to that of patients in the NINDS rtPA trial. The
stroke subtype by final diagnosis was most often, in 35.3%
patients, small vessel disease. The NINDS trial and a few
subsequent studies have shown that intravenous
thrombolysis within the three-hour time window is
similar between different stroke subtypes.[1] It has

Padma et al.: rtPA in acute ischemic stroke

Table 3: Clinical characteritics of the study popular

Received antihypertensive treatment 44 (82.4%)
Received anticoagulation 10 (17.7%)
Received antiplatelets 54 (100%)
Received transfusion None
Length of hospitalization 9 ± 9 days
Infarct of follow-up CT/MRI 52 (97.1%)
Hemorrhagic conversion 5 (9%)
Symptomatic intracerebral hemorrhage None
Fatal ntracerebral hemorrhage None
Mean length of follow-up 9.5 ± 3 months
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therefore been recommended that extensive diagnostic
evaluation to determine stroke subtypes before
thrombolysis is neither required nor justified.
Patients arrived in the emergency department at an

average of 150 min after the symptom onset. A CT scan
was performed within 22 min and intravenous rtPA was
administered within an average of 27 min from the time
of arrival to the emergency department respectively. A
significant difference between our experience and the
NINDS trial is that half of the patients randomized in the
NINDS study were treated within 90 min of stroke onset.
However, the response to treatment observed in the NINDS
trial between patients treated under 90 min and between
90 and 180 min did not differ. This underlines the
importance of not withholding treatment from patients
even if they present beyond 90 min of symptom onset.
We were able to treat patients within an average of 27
min from their time of arrival at the emergency department.
This is contrary to the popular perception that it is
generally not possible to treat patients within the time
window of 180 min in busy and constrained hospitals of
developing countries unless they arrive early. Recent NIH
consensus guidelines recommend a “door-to-needle” time
of 60 min or less for acute stroke patients.
An improvement of four points or more on the NIHSS

at 48h was seen in 65% of our patients while a Barthel
Index of 75 or more at one month was present in 79%
patients. It is important to note here that the long-term
benefit as observed from the Barthel Index is significantly
more impressive than the immediate benefit as reflected
from the 48h NIHSS. The reluctance of many neurologists
to treat patients is based on this premise of insufficient
immediate improvement in outcome. However, it is equally
important not to lose sight of the delayed benefits,
especially considering the tremendous impact that stroke
morbidity has on the individual, caregivers and society
as a whole.
This preliminary data from a tertiary care center from a

developing country shows that hyperacute thrombolysis
in acute ischemic stroke is both feasible and useful. It
also emphasizes the importance of increasing awareness
about stroke and its acute management. More significantly,
till such time that patients start presenting more promptly
for treatment, it needs to be understood that thrombolysis
can still be provided in hospitals if a dedicated stroke
team endeavors to reduce the “door-to-needle” time to
the minimum possible.
The limitation of the present study is the lack of a control

group which will impede with the assessment of the
efficacy of thrombolysis. However, since the study is
strictly observational, it may be taken as a pilot project to
evaluate essentially the feasibility and safety. The other
limitation is the sample size. We accede that this is a

small number to draw any definite conclusions. However,
the observation does reveal that in this small number of
patients, hyperacute thrombolysis can be undertaken in
spite of not obtaining coagulation results in carefully
screened patients of AIS. A future trial needs to be
undertaken with a blinded, controlled and randomized
design to substantiate the above findings.

References

1. Tissue plasminogen activator for acute ischemic stroke. The
National Institute of Neurological Disorders and Stroke rt-PA Stroke
Study Group. N Engl J Med 1995;333:1581-7.

2. Association of outcome with early stroke treatment: Pooled analysis
of ATLANTIS, ECASS, and NINDS rt-PA stroke trials. Lancet
2004;363:768-74.

3. Katzan IL, Hammer MD, Furlan AJ, Hixson ED, Nadzam DM;
Cleveland Clinic Health System Stroke Quality Improvement Team.
Quality improvement and tissue - type plasminogen activator for acute
ischemic stroke: A Cleveland update. Stroke 2003;34:799-800.

4. Kaste M. Thrombolysis in ischemic stroke - present and future:
Role of combined therapy. Cerebrovasc Dis 2001;11:55-9.

5. Practice advisory: Thrombolytic therapy for acute ischemic stroke
- summary statement. Report of the Quality Standards
Subcommittee of the American Academy of Neurology. Neurology
1996;47:835-9.

6. Adams HP Jr, Brott TG, Furlan AJ, Gomez CR, Grotta J, Helgason
CM, et al. Guidelines for thrombolytic therapy for acute stroke: A
supplement to the guidelines for the management of patients with
acute ischemic stroke. A statement for healthcare professionals
from a Special Writing Group of the Stroke Council, American
Heart Association. Circulation 1996;94:1167-74.

7. Smith RW, Scott PA, Grant RJ, Chudnofsky CR, Frederksen SM.
Emergency physician treatment of acute stroke with recombinant
tissue plasminogen activator: A retrospective analysis. Acad Emerg
Med 1999;6:618-25.

8. Bravata DM, Kim N, Concato J, Krumholz HM, Brass LM.
Thrombolysis for acute stroke in routine clinical practice. Arch
Intern Med 2002;162:1994-2001.

9. Tanne D, Bates VE, Verro P, Kasner SE, Binder JR, Patel SC, et
al. Initial clinical experience with IV tissue plasminogen activator
for acute ischemic stroke: A multicenter survey. The t - PA Stroke
Survey Group. Neurology 1999;53:424-7.

10. Clark WM, Lutsep HL. Medical treatment strategies: Intra-venous
thrombolysis, neuronal protection and anti-reperfusion injury
agents. Neuroimaging Clin N Am 1999;9:465-73.

11. Akins PT, Delemos C, Wentworth D, Byer J, Schorer SJ, Atkinson
RP. Can emergency department physicians safely and effectively
initiate thrombolysis for acute ischemic stroke? Neurology
2000;55:1801-5.

12. Wang DZ, Rose JA, Honings DS, Garwacki DJ, Milbrandt JC.
Treating acute stroke patients with intravenous tPA. The OSF
stroke network experience. Stroke 2000;31:77-81.

13. Koenneeke HC, Nohr R, Leister S, Marx P. Intravenous tPA for
ischemic stroke team performance over time, safety and efficacy in
a single - center, 2 - year experience. Stroke 2001;32:1074-8.

14. Schmulling S, Grand M, Rudolf J, Heis WD. One - year follow - up
in acute stroke patients treated with rt - PA in clinical routine.
Stroke 2000;31:1552-4.

Padma et al.: rtPA in acute ischemic stroke

Accepted on 01-11-2006

Source of Support: Nil, Conflict of Interest: None declared.






