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‘ ABSTRACT ’ Background: Intravenous thrombolysis for acute ischemic stroke is time-sensitive with a narrow window period for

treatment initiation. The recommended Door-to-needle (DTN) time of <60 minutes is seldom achieved in Indian centers.
In this study, we aimed to evaluate the DTN time at our hospital and identify the factors that limit thrombolysis of acute stroke patients.
Materials and Methods: All patients that presented with signs of stroke from September to December 2019 were studied. Patient's
demographics, details of symptoms, time of symptom onset, and contraindications to thrombolysis were recorded. The Symptom-to-Door, Door-
to-Physician, Door-to-Imaging and Door-to-Needle times were calculated from key temporal data. The factors that influenced the DTN time

were also recorded.

Results: Out of the 241 patients that presented with symptoms of stroke, 43 (17.8%) were within the window period. Nine patients were
thrombolysed and among these, one (11.1%) was started on rt-PA within 1 hour of arrival. The mean DTN time was 112 minutes (median - 102

minutes).

Conclusion: The DTN time in this study was much higher than what is recommended. The major factors that impede thrombolysis are: ignorance
among the public, lack of a proper triage system at various levels, and lack of a dedicated stroke protocol/team.
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INTRODUCTION

Stroke is a major health concern and is one of the leading causes of
mortality and morbidity worldwide (1) and the incidence in India can
be expected to rise in the future as the population undergoes a transition
from a predominance of infectious diseases to that of non-
communicable diseases. (2)

Reperfusion therapy through intravenous administration of
recombinant tissue plasminogen activator (rt-PA) is the most
beneficial proven management strategy for treatment for acute
ischemic stroke. (3) However, time is of the essence in intravenous
thrombolysis (IVT) because it has to be administered within 4.5 hours
of symptom onset, with faster administration resulting in better
outcomes. (4)

A considerable amount of time is lost in the prehospital period, the so-
called symptom-to-door time. Efforts to reduce this time lag have not
shown much benefit since campaigns aimed at raising public
awareness of stroke symptoms have only limited impact on behavior.
(5) Inside the hospital, the focus should be on decreasing the time
interval between arrival to the emergency department and IVT
administration, the so-called door-to-needle (DTN) time. It is
recommended that eligible patients should ideally receive rt-PA
therapy within 60 minutes of arrival to the hospital. (6) However, there
are multiple limitations in thrombolysis of acute stroke patients even in
tertiary care centers. (7)

This study was undertaken to assess the door-to-needle time at our
tertiary hospital and evaluate the number of patients that received rt-PA
therapy within 1 hour of arrival to the hospital. We also aimed to
identify the factors limiting thrombolysis of acute stroke patients.

MATERIALSAND METHODS

This cross-sectional study was carried out from September to
December 2019 after approval from the Institutional Ethics
Committee. All patients who presented to our casualty with symptoms
suggestive of stroke and within 4.5 hours of symptom onset were
included in the study. The patients were first assessed by the casualty
staff, following which a medical resident evaluated them and ordered
non-contrast computed tomography (CT) of brain. After reporting by a
radiologist, a neuro-physician consultation was obtained to formulate
a treatment plan and a decision for thrombolysis was made. Informed
consent was obtained from all patients. Risk factors for stroke were
recorded and contraindications of thrombolysis were checked. Stroke
mimics, patients who had evidence of hemorrhagic stroke, or had
contraindications for thrombolytic therapy and those who were
unwilling to provide consent were excluded.

A structured proforma was employed to record the patient's
demographic profile, details of the patient's symptoms, time of onset of
symptoms and the reason for delay, if any, to reach the medical facility.

The time of symptom onset for wake-up strokes was taken as the last
time the patient was seen healthy. Patient records were used to obtain
the following temporal data:

¢ Time ofarrival to the hospital (Door)

* Time ofinitial assessment by the medical resident (Physician)

*  Time ofacquisition of CT scan (Imaging)

*  Time ofinitiation of rt-PA drug therapy (Needle)

Other parameters such as Symptom-to-Door (STD), Door-to-
Physician (DTP), Door-to-Imaging (DTI) and Door-to-Needle (DTN)
time were calculated from the above data. Furthermore, hour-wise
distribution of thrombolysed patients was analysed.

Continuous variables were described by mean + standard deviation
and median based on the results of normality testing. Categorical
variables were expressed by counts with percentages. The Statistical
Package for Social Sciences (SPSS, v25.0) was used for the statistical
analysis of this data.

RESULTS

Two hundred and forty-one patients presented to the casualty with
symptoms of stroke during the study period. Out of these, 198 (82.1%)
patients had come more than 4.5 hours from symptom onset and hence,
did not satisfy inclusion criteria. Only 43 (17.8%) patients who
presented to the hospital within 4.5 hours of symptom onset were
included. After the acquisition of CT and laboratory reports, of these
forty-three patients, 34 (79.06%) patients were found to have
contraindications for IVT. [Table 1].

Table 1: Distribution of Contraindications for IVT in Acute Stroke
Patients

Contraindications Number |Percentage
(n) (%0)
Admission beyond window period (>4.5h) |198 82.1
Total admitted within window period but 34
contraindicated for thrombolysis

ICH 22 64.7

Refusal to consent 4 11.7
Stroke mimics (Hypoglycemia, Meningitis) |2 5.88
Low hemoglobin (<4 g/dl) 2 5.88
Large MCA infarct 1 2.94
TIA (Improving symptoms) 1 2.94
Recent major surgery 1 2.94
Recent myocardial infarction 1 2.94

ICH: Intracerebral hemorrhage; MCA: Middle cerebral artery; TIA:
Transient [schemic Attack

Total 9 (20.94%) patients with a diagnosis of acute ischemic stroke
were treated with rt-PA. Six (66.67%) were male and three (33.33%)
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were female. The age range of the subjects was 39 to 78 with a mean
age of 60.3 +/- 10.7 years (median — 62 years). Table 2 gives the
baseline characteristics of the thrombolysed patients.

Table 2: Baseline characteristics of thrombolysed patients (n=9)

Variables Number (n) | Percentage (%)
Sex

Male 6 66.67
Female 3 33.33
Age (years), [mean, (median)]

Male 58.4 (median - 61)
Female 64.6 (median - 68)
No comorbidity 2 22.22
Comorbidities

Hypertension 5 55.55
Diabetes Mellitus 5 55.55
Dyslipidemia 2 22.22
IHD 1 11.11
History of previous TIA/CVA 1 11.11
More than 1 comorbidity 5 55.55
Lifestyle

Smokers 4 44.44
Alcoholics 3 33.33

IHD: Ischemic Heart Disease,; TIA: Transient Ischemic Attack; CVA:
Cerebrovascular accident

The mean time interval from the onset of symptoms to presentation to
the hospital (Symptom-to-Door time) was 91.3 (SD - 46.4) minutes.
The mean door-to-physician (DTP) time was 38.23 (SD - 26.4)
minutes. The mean door-to-imaging (DTI) time was 64.05 (SD -
36.25) minutes. The mean door-to-needle (DTN) time was 112.36 (+/-
44.79) minutes. [Table 3]

Table 3: Comparison of the study intervals with AHA guideline
intervals

Time intervals AHA Study time (minutes)
recommended [\Mean +/- SD

time (minutes) |(Median)
Door-to-Physician (DTP) 15 38 +/- 26 (24)

time
Door-to-Imaging (DTI) time |45 64 +/- 36 (58)
Door-to-Needle (DTN) time | <60 112 +/- 51 (102)

AHA: American Heart Association; SD: Standard deviation

There was no statistically significant difference in the time delay
among the subjects based on sex (p=0.091) or age (p=0.16)

Of'the nine patients that were thrombolysed, only one (11.11%) patient
was started on rt-PA therapy within 1 hour of arrival to the hospital.
Five (55.56%) were thrombolysed between 1 and 2 hours of arrival to
the hospital. The remaining three (33.33%) patients were started on rt-
PAbetween 2 and 3 hours of presentation to the hospital.

DISCUSSION

Saver (2006) proved that “Time is Brain” by showing that even a few
minutes saved in delivering rt-PA translates to significant benefits over
a patient's lifetime. (8) Therefore, timely arrival of the patient and
prompt treatment in the hospital is critical.

Majority of the stroke patients in our study presented outside the
window period which made them ineligible for thrombolysis. The
mean symptom-to-door time for the thrombolysed patients was 91.3
minutes. A number of factors were identified that were responsible for
the prolonged time lapse between symptom onset and presentation to
the hospital. There is a clear lack of awareness among the public
regarding the warning signs of stroke, thus leading to the symptoms
being perceived as “not serious”. This was one of the major risk factors
for delayed presentation of stroke patients to the hospital. Another
important reason for the late arrival was a lack of transportation. Many
of the patients arrived from far flung areas and emergency medical
services in this country are seriously lacking. (9) Financial constraints
and poor socio-economic status also contributed to the prolonged
symptom-to-door time. These findings are in accordance with those of
a number of studies carried out in India to identify factors associated
with prehospital delay in stroke patients. (10,11)

Among the 43 patients who presented within the window period, only
one (2.32%) was thrombolysed within the recommended 60 minutes of
arrival to the hospital. Analysis of our study clearly shows that the
Door-to-Needle time at our center is significantly higher than what is
recommended. The mean DTI and DTN times were 64 minutes and
112 minutes respectively. These increased time intervals could be
linked to a variety of reasons; the crucial one being a lack of triaging at
various levels. Stroke patients were not handled with high priority in
the casualty. This resulted in them having to wait for quite some time
till they were seen by the medical resident/physician. Educating the
emergency personnel about stroke symptoms will help to triage and
handle stroke patients with higher priority. (12) Stroke patients were
not given precedence over non-emergent cases at the radiology
department either. Thus again, prioritizing the stroke patient at the
radiology unit will help us to improve our time lag between hospital
arrival and acquisition of CT brain. (13)

Post-imaging, there was variable delay in reaching the neuro-
physician for consultation due to other emergency calls. Kobayashi et
al. recommended the concept of having a second on-call physician that
takes care of only acute stroke patients (14). At our center, the neuro-
physician was not looped in till all the reports were available. Having a
dedicated stroke team along with a single-step notification of the entire
team can help redress this issue.

The DTN time was also influenced by a few patient factors. Two
patients required labetalol infusion for uncontrolled hypertension
causing delay in treatment initiation. A considerable amount of time
had passed before the relatives of two patients agreed and gave their
consent for thrombolysis. There was some difficulty in obtaining
intravenous access in one of the patients that resulted in a more-than-
usual delay.

While many centers around the world are already down to <30 minutes
from arrival to treatment (15), there is a lot of scope for improvement in
developing countries. The proportion of patients receiving
thrombolytic therapy for acute stroke is pathetically low in India. (16)
Hence, there is a dire need for the development and implementation of
a Stroke Protocol in the tertiary care centers in India. Ideally, such a
protocol is activated and set in motion the moment a suspected stroke
patient arrives at the hospital. For it to function smoothly, a stroke
protocol requires the formation of a multi-disciplinary stroke
team/unit comprising of different types of health care personnel
working in unison to achieve a DTN time of <60 minutes. Gurav et al.
(2018) implemented one such “Stroke Code” at their center and proved
its significant benefits. (17) Similar, if not better, modifications must be
attempted at all major hospitals in the country to reduce the DTN times
in the care of acute ischemic stroke patients.

CONCLUSION

This study's mean Door-to-Needle time of 112 minutes is much more
that what is recommended. Only one (11.1%) patient was
thrombolysed within 1 hour of arrival to the hospital. The major factors
impeding intravenous thrombolysis of acute stroke patients in our
study were:

Pre-hospital:
» Ignorance of stroke symptoms among the public
» Inadequacy of and inaccessible emergency medical services

In-hospital:
» Lackofapropertriage system for stroke patients
» Lackofadedicated stroke protocol and stroke team
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