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Abstract

Original Article

Introduction

Intravenous (IV) tissue plasminogen activator (tPA) is the only 
approved medical treatment for acute ischemic stroke within 
0–4.5 h.[1] Data on tPA including that of treatment offered, 
reasons for not administration, and outcome are elucidated 
from developed countries[2] while limited data are available 
from low‑ and middle‑income countries  (LMICs). In 2011, 
American Heart Association/American Stroke Association 
formed Stroke Performance Oversight Committee to develop 
stroke treatment performance and quality measures.[3] This 
enabled health‑care professionals to uphold the standard of 
care and continually improve stroke care facilities. The quality 
of stroke care is now measured and is increasingly reported 
from the developed world.[4,5]

In India, there are between 35 and 50 stroke units  (SUs) 
and nearly 2000  patients are thrombolysed every year.[6,7] 
Data on hyperacute stroke care, time taken for imaging, and 
treatment are limited from Indian subcontinent.[8,9] Thus, 
this study was designed to assess the quality of hyperacute 

stroke care using thrombolysis rate, onset‑to‑door  (O‑D), 
door‑to‑examination  (D‑E), door‑to‑imaging  (D‑CT), and 
door‑to‑needle (D‑N) time in our SU.

Methods

This prospective study was carried out in the SU of 
tertiary care center in North India, from October 2008 to 
April 2017. The center is an academic teaching hospital 
with a well‑established SU, stroke treatment protocol, 24 h 
on‑call neurologist, imaging  (computed tomography  [CT] 
and magnetic resonance imaging), and thrombolysis facility. 
Hospital electronic database captures patient arrival time and 
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imaging time. tPA bolus and infusion time were noted from 
nurses chart. Onset time was noted as the time when the 
patient was last seen normal. O‑D time was the time taken 
to arrive in the emergency department (ED), D‑CT was the 
time taken to initiate CT scan, and D‑N was the time taken 
to initiate tPA bolus dose. Intracranial hemorrhage (ICH) was 
defined as CT documented hemorrhage with deterioration 
in NIHSS of ≥4 within 36 h of thrombolysis. The dose was 
0.9 mg/kg for the study period (except for 2013–2016 where 
it was 0.6 mg/kg).

Stroke pathway
For any patient suspected to have stroke, the on‑call 
neurologist is alerted by the emergency medical officer. The 
neurologist examines the patient in ED, and after a quick 
assessment, the patient is transferred to imaging facility. If 
thrombolysis can be offered, consent is taken and patient is 
shifted to SU where he/she is thrombolysed by nurses trained 
in stroke care.

All stroke patients who were given tPA during the study period 
were included in the study. The study period was divided into two 
halves with the first half between October 2008 and December 
2012 and the second half from January 2013‑April 2017. After 
discharge, follow‑up was done face‑to‑face interview and/or 
telephonically at 6 months. Modified Rankin Scale (mRS) was 
used; (0-1) was considered good outcome.

Statistical analysis
Data are presented as mean  ±  standard deviation or 
median  (interquartile range,  [IQR]). The primary outcome 
measure was the 6‑month mRS, dichotomized as good 
(mRS 0–1) or poor  (mRS 2–6). IBM SPSS, version  21.0 
Armonk, NY: IBM corp., was used for analyses.

Results

Demography
In the study period, 4720 stroke patients were admitted 
in SU. Of these, 944  (20%) came within window period 
(0–4.5 h of onset); among them, 750 (15.8%) had ischemic 
stroke and 214 (4.5%) were eligible for tPA. Thrombolysis 
rate was 170/4720  (3.6%)  [Figure  1]. The most common 
reason for not receiving tPA was delay or denial of consent 
by relatives  (23; 23/214, 10%) followed by unaffordability 
(21; 21/214, 9.8%). The mean age of thrombolysed patients 
was 58.4  (range 19–90) years, of whom 112  (65.9%) were 
men and 14 patients were ≥80 years. The median NIHSS at 
admission was 12 (IQR 7–17).

Risk factors
In decreasing order of frequency, the risk factors were 
hypertension  (n  =  75, 44.1%), diabetes mellitus  (n  =  39, 
22.9%), valvular heart disease  (n  =  13, 7.6%), coronary 
artery disease (n = 12, 7%), atrial fibrillation (n = 9, 5.2%), 
prior transient ischemic attack  (n  =  6, 3.5%), dyslipidemia 
and myocardial infarction  (n  =  5, 2.9%) each, smoking 
(n = 4, 2.3%), and alcohol (n = 3, 1.7%).

Quality measures
The overall average O‑D time was 76.8 (5–219) min, D‑E time 
was 17.8 (5–105) min, D‑CT time was 48 (1–205) min, and D‑N 
time was 90 (20–285) min. The mean O‑D time between the 
two periods was 63 (31–90) and 70‑(43.5–121) min (P = 0.06); 
D‑E time was 14 (6–25) and 5 (3–11.2) min (0.01); D‑CT time 
was 60 (31.5–75) and 30 (20–60.5) min (0.01); and D‑N time 
was 84.5  (68.2–101.5) and 85  (64.5–118) min  (P  =  0.98), 
respectively. Recommended D‑E time  (≤15  min) was 
achieved in 37 (62.7%) and 53 (47.7%, P = 0.06) patients, 
D‑CT time  (≤25  min) was achieved in 10  (16.9%) and 
38 (34.2%, P = 0.01) patients, and D‑N time (≤60 min) was 
achieved in 6  (10.2%) and 24  (21.6%, P  =  0.06) patients, 
respectively [Table 1]. Figures 2a and 2b show number and 
percentage of patients thrombolysed annually and in the 
respective periods.

Complications
During the study period, 4 (2.3%) patients had symptomatic 
ICH and 2  patients in each period. Asymptomatic ICH 
was seen in 10  (5.8%) patients, 4 in the first half and 6 
in the later half period. One patient had gastrointestinal 
hemorrhage and 1 patient had ecchymosis and gum bleed 
in the second period.

Outcome
Of the 110  (64.7%) patients who could be contacted at 
6 months, good outcome  (0–1) was seen in 82  (74.5%), 
poor outcome (2–5) was seen in 28 (25.5%), and 35 (20.6%) 
died.

Figure 1: Patient distribution



William, et al.: Hyperacute stroke care in India

 Annals of Indian Academy of Neurology  ¦  Volume 20  ¦  Issue 4  ¦  October-December 2017 395

Discussion

In this study, the overall thrombolysis rate was 3.6%, as 
compared to our earlier reports of 1% and 4.5%.[10,11] When the 
study period was dichotomized (October 2008–December 2012 
and January 2013–April 2017), thrombolysis rate between the 
two study periods was nearly the same despite doubling in 
the absolute number of thrombolysed patients. This is due to 
a proportionate increase in the total number of stroke patients 
who came within the window period. This can be partly 

explained by the establishment of “Ludhiana population‑based 
stroke registry,”[12] which was an epidemiologic project carried 
out from 2010 till 2013 by the department of neurology. As 
part of the registry several public awareness, campaigns and 
educational sessions for general practitioners and physicians 
were held in the city. Consequently, the number of stroke 
patients seen in the current study had increased six times since 
the last report (January 2008–November 2010, n = 715). This 
emphasizes that public awareness campaigns are effective in 
reducing the time taken for patients to arrive.

Similar thrombolysis rate has been reported from a center in 
Hyderabad, India (89/2593, 3.4%).[13] From another center in 
Northwest India, the thrombolysis rate was 31.87% (189/593). 
However, the authors had calculated the percentage using 
eligible patients instead of all stroke patients. Our center has 
seen a steady increase in thrombolysis rate parallel to that of 
some developed countries.[14,15]

Even though the number of thrombolysed patients has increased 
over the years, still 44 (44/214, 20.5%) eligible patients were 
not thrombolysed. The main reasons were delay in arrival, high 
cost of tPA, and denial of consent by the relatives. To decrease 
O‑D time, the hospital organized public awareness campaigns 
and put up posters outside public places, for example, temples 
and gurudwaras. This strategy had minimal impact. Throughout 
the study period, only one patient utilized ambulance service 
to come to the hospital.

Unlike developed countries where thrombolysis is a part of 
standard medical treatment and the cost is covered by medical 
insurance, in LMICs like India, patients have to bear their 
own cost of treatment . Also, in India it is necessary to obtain 
a separate consent for thrombolysis. These two are important 
hurdles faced in ED for a considerable number of patients 
who arrived within window period in our center. Relatives 
of these patients often telephonically consult their primary 
physicians/family doctors about thrombolysis. The attending 
relative also consults other relatives about the cost of treatment 
before consenting. This delays that the decision‑making 
excludes eligible patients from the window period.

An additional reason for delay in arrival is the time lost in 
consulting family/local doctor before arriving at our center.[16,17] 
Raising public awareness will play a major role in reducing 
this crucial time lost. This requires a drastic cultural change 
in the understanding of the community, which can be difficult 
to bring about even in developed countries.[18] Even though 
different states have ambulance services, the paramedics are 
not trained in identifying stroke. Their training can help in 
reducing this time lost. This policy can be implemented and 
enforced with government and private partnership. However, 
traffic still remains a major problem within cities of India. 
Patients who stay within 10 km from SU should use private 
vehicles to save time.[16] This pattern of using private vehicles 
is also seen in another study from the North India where 
201 patients used ambulance services but 578 used private 
or public vehicles.[9] Mean O‑D time in the current study was 

Figure 2: (a) Number of annual thrombolysed patients. (b) Comparison of 
thrombolysis rate between October 2008–December 2012 and January 
2013–April 2017

b

a

Table 1: Quality indicators for the current study

Quality 
indicator

October 2008 
– December 2012 

(n=1780) (10)

January 2013 
– April 2017 
(n=2940)

P

Number 
of patients 
thrombolysed

59 111 0.38

Thrombolysis 
rate

3.3% (5/489) 3.7% 0.38

O‑D (minutes) 63 (31‑90) 70 (43.5‑121) 0.06
D‑E (minutes) 14 (6‑25) 5 (3‑11.25) 0.01
D‑CT (minutes) 60 (31.5‑75) 30 (20‑60.5) 0.01
D‑N (minutes) 84.5 (68.25‑101.5) 85 (64.5‑118) 0.98
aICH 4 (6.7) 6 (5.4) 0.74
sICH 2 (3.3) 2 (1.8) 0.60
O‑D = Onset to Door, D‑E = Door to Examination, D‑CT = Door 
to Imaging Initiation, D‑N Door to Needle, aICH = Asymptomatic 
Intracranial Hemorrhage, sICH = Symptomatic Intracranial Hemorrhage
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longer than the previous report from our center[11] but less than 
that of other reports from India.[13,19]

Among 44  (20.5%) patients who were not thrombolysed, 
21  (9.8%) patients could not afford tPA. The government 
can subsidize its cost in private hospitals and offer it free of 
cost in government hospitals. This is already being done by 
the states of Punjab and Himachal Pradesh, India, where the 
government is offering tPA free of charge in local government 
hospitals.[20,21] This subsidy can perhaps even be included it 
in the national insurance scheme similar to that of Thailand 
where treatment of all patients is covered by the government.[22] 
It is also important to bear in mind that offering tPA free of 
charge should be accompanied by parallel establishment of 
SUs and training of stroke‑care staff.[23] Similar reasons for 
not thrombolysing eligible patients were observed in other 
studies from India.[9,11,13]

D‑CT time in the current study was longer than three studies 
reported from India.[9,13,19] These were 17  (10–30) min, 
31 ± 25.6 min, and 24 (10–47) min, respectively. The delay 
most commonly occurs when relatives are reluctant to make a 
decision about admitting and imaging the patient. In our center, 
stroke patients are given priority for imaging, minimizing this 
delay.

D‑N time in the current study was longer as compared 
to the studies from Delhi  (26.8, 25–67  min), Chandigarh 
63 (48.5–85  min), and Thailand 60  (47–78  min).[9,19,24] 
However, when compared to earlier report from our center, 
this time has shortened. Further shortening can be brought 
about by initiating tPA in CT scan room as done in Melbourne 
and Finland.[25,26] In another study from Thailand, 100 patients 
were thrombolysed within 54  min of arrival.[27] This was 
achieved by establishing an “acute stroke referral system”. In 
this system, hospitals within 80 km of Thammasat Hospital 
referred their suspected stroke patients to Thammasat Hospital 
timely. Upon arrival, they were screened and stroke fast track 
was activated for patients within window period. This hospital 
is situated in suburban Bangkok. Perhaps, establishing similar 
referral systems in crowded Indian (and Asian) cities can make 
thrombolysis possible for these patients. A  similar “stroke 
code” was established in Taiwan in 2010.[28] Comparison of 
quality indicators between prestroke era (January 2006‑July 
2010) and stroke code era (August 2010‑July 2013) revealed 
improvement in O‑D time, D‑CT time, and D‑N time after 
establishing a “stroke code”. In comparison to this study, the 
current study has room for improvement by strengthening the 
stroke pathway and reducing D‑N time.

Compared to Chinese National Stroke Registry data 
(September 2007–August 2008), where 284  patients 
were thrombolysed, D‑N time of the present study was 
shorter (116 [70–150] min).[29] The study added that patients 
who had higher income (>1000 Yuan/month) were twice as 
likely to receive tPA. Soon after these results, tPA was covered 
by the national health‑care insurance and thrombolysis rate is 
expected to increase. Perhaps, a similar anticipated increase in 

thrombolysis rate in India is also possible if health insurance 
covers tPA.

The current study is comparable to other studies from Asia, 
namely, Vietnam,[30] Taiwan,[28] China,[29] and Thailand[22] where 
very few patients come within window period. Similar lack 
of understanding to act quickly and poor ambulance services 
in India is faced by these countries as well. This reinforces 
the urgent need for public awareness and establishing 
well‑equipped ambulance systems in Asia Table 2.

Strengths and limitations
The center has been able to do regular reviews over a long 
period of time. The infrastructure for endovascular tPA will 
be soon available for patients in the current program. This is 
a single‑centered study, but it has major findings which are 
applicable to many countries in Asia and LMICs.

Conclusion

Thrombolysis rate has increased without undue adverse effects 
even in the elderly. D‑E and D‑CT times have reduced, but 
O‑D and D‑N times need further improvement. More patients 
could be thrombolysed if the cost of tPA is reduced and consent 
process is waived.
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