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Abstract

Background Intravenous thrombolysis is the current therapy of choice in patients with acute ischemic stroke (AIS).
While highly effective, the rate at which the procedure is employed is low. Studies evaluating the causes withholding
thrombolytic treatment in developing nations remain scarce. We aim to determine the factors withholding thrombo-
lytic treatment in AlS patients.

Methods This is a retrospective study of AlS patients at Siloam Hospitals Lippo Village, Indonesia, in a 10-month
period between April 2019 to February 2020. Patient data were collected from the medical records.

Results One hundred and forty-five cases of AlS were found within a 10-month period (April 2019 to February

2020). Thrombolysis was performed in 6.90% of all patients with AIS (21.28% when adjusted for eligible patients with
onset <4.5 h). Prehospital delay exceeding 4.5 h was the most common cause of withholding thrombolytic treatment
(68.28% of patients present above 4.5 h or with unknown onset). Among patients presenting <4.5 h, causes with-
holding thrombolysis include clinical improvement (35.14%), mild non-disabling symptoms (32.43%), patient/family
refusal (18.92%), extensive infarction (5.41%), seizures at onset (2.7%), as well as history of acute bleeding diathesis
(2.7%) and gastrointestinal bleeding (2.7%).

Conclusions Prehospital delay constitutes the primary obstacle toward receiving thrombolytic therapy for AlS, espe-
cially in developing countries. Among patients with onset below 4.5 h, other notable causes include clinical improve-
ment, mild non-disabling symptoms, and patient/family refusal. Of note, the rate of patient/family refusal in our study
was much higher compared to previous findings, which may reflect possible socio-economic, communication, or
educational issues.
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Introduction

Intravenous thrombolysis with recombinant-tissue plas-
minogen activator (rtPA) constitutes the treatment of
choice in acute ischemic stroke (AIS) with an onset
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for low thrombolysis rates, such as mild severity on the
National Institute of Health Stroke Scale (NIHSS), clini-
cal improvement, uncertainty in diagnosis, and patient/
familial refusal [4, 7]. To our knowledge, research evalu-
ating the causes of limited employment of thrombolytic
treatment in Indonesian stroke patients, as well as devel-
oping nations in general, remain scarce. The objective
of this study is to determine the causes of withholding
thrombolytic therapy in AIS patients with an onset below
4.5 h at a tertiary Indonesian hospital.

Methods

Study design and population

This is a retrospective study of AIS patients in an Indo-
nesian hospital (Siloam Hospitals Lippo Village) utiliz-
ing secondary data taken from the medical record and
emergency department (ED) registry. The study has been
approved by the Research Ethics Committee of the Pelita
Harapan University Faculty of Medicine. We included all
patients with an initial diagnosis of acute stroke above
18 years of age admitted to our ED within a 10-month
period between April 2019 and February 2020. Patients
with incomplete data, a final diagnosis excluding stroke
(i.e., stroke mimics), hemorrhagic stroke, and patients
who died prior to intervention, were excluded from the
sample. Data collected include patient identity, risk fac-
tors (history of cerebrovascular disease, coronary artery
disease, atrial fibrillation, hypertension, dyslipidemia,
and diabetes mellitus), smoking history, chief complaint,
neuroimaging modality; computed tomography (CT) or
magnetic resonance imaging (MRI); and results (hem-
orrhage vs. no hemorrhage), reasons for withholding
thrombolysis, length of stay, and parameters of the code
stroke system (durations of onset-to-door, door-to-imag-
ing, door-to-specialist response, door-to-needle, and
door-to-room). The NIHSS [8, 9] and modified Rankin
scale (mRS) [10] scores at admission and discharge were
also recorded. Patients received care in the stroke unit
(SU), high care unit (HCU), or intensive care unit (ICU),
and were managed according to the institute’s stroke
clinical pathway, in accordance with standards set by the
American Heart Association/American Stroke Associa-
tion (AHA/ASA) guidelines [9]. Length of stay is defined
as the number of days in which the patient received inpa-
tient care, spanning from admission to discharge.

Onset is categorized into those with onset-to-door
(duration spent between onset of symptoms to ED
arrival) <4.5 h, those>4.5 h, and unknown onset/wake-
up-stroke. In patients with an onset-to-door/unknown
onset, medical records were sought to determine
whether thrombolysis was performed. Door-to-imaging,
door-to-specialist response, and door-to-room dura-
tions are defined as the time the patient entered the ED
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until neuroimaging is performed, the patient was evalu-
ated by the neurology or neurosurgery service, and the
moment the patient enters inpatient care (SU, HCU, or
ICU), respectively. Door-to-needle is defined as the time
between ED arrival and initiation of thrombolytic treat-
ment. Reasons for withholding thrombolysis were cat-
egorized according to contraindications listed on the
thrombolytic therapy criteria of exclusion (Table 1),
and additionally due to non-technical reasons, such as
patient/family refusal.

Statistical analysis

Data were analyzed using IBM SPSS version 26.0 for
Windows. Categorical data are presented as frequency
and percentage. Numerical data are presented with mean
and standard deviation (given that the data are normally
distributed) or with median and interquartile range
(IQR) (given that the data were non-normally distrib-
uted). Comparisons between groups are analyzed with
the Mann—Whitney U test on continuous variables, and
the Pearson’s chi-squared test or Fisher’s exact test on
categorical variables when appropriate.

Results

Two hundred and seventeen patients with an initial
diagnosis of acute stroke were recorded in the ED reg-
istry. Seventy-two were excluded due to incomplete
data (44 patients), a final diagnosis excluding stroke
(8 patients), hemorrhagic stroke (18 patients), and
death preceding intervention (2 patients). The demo-
graphic characteristics of patients enrolled in our study
are presented below (Table 2). Most patients included
in this study were male (62.07%) with a mean age of
60 years (standard deviation=+12.39). The most fre-
quent risk factors are hypertension (71.72%), diabetes
mellitus (37.24%), dyslipdemia (31.72%), previous cer-
ebrovascular disease (30.34%), coronary artery disease
(11.03%), and atrial fibrillation (6.21%). The most com-
mon chief complaints encountered include motoric
weakness (58.62%), followed by dysarthria (13.79%)
and altered mental status (8.28%). Of the 145 patients
included in the study (Fig. 1), 46 (31.72%) presented
with onset-to-door <4.5 h, 86 (58.62%) presented with
onset>4.5 h, and 13 (8.97%) arrived with unknown
onset. The median onset-to-door in the group with
an onset<4.5 h was 2 h (IQR 1.00-3.35) and in the
group with onset>4.5 h was 24 h (IQR 15.5-72.00).
Of 13 with unknown onset, head MRI was conducted,
and 1 patient was found eligible for thrombolysis
(DWI/FLAIR mismatch present). Thrombolysis was
performed in 10 patients (6.90%), 9 with onset-to-
door <4.5 h, and 1 with unknown onset. The causes
withholding thrombolysis found in our study (Table 3)
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Table 1 Contraindications of thrombolysis [8]

Absolute contraindications

History of severe head trauma within the last 3 months
Symptoms suggestive of subarachnoid hemorrhage
History of intracerebral hemorrhage

Intracranial/spinal surgery within the last 3 months
Infective endocarditis

Aortic dissection

Increased blood pressure (systolic> 185 mmHg or diastolic > 110 mmHg)
refractory to lowering by medication

Active internal bleeding
Acute bleeding diathesis:
Platelet count < 100,000/mm?
Consumption of heparin within 48 h, with an increase in aPTT (> 40 s)

Consumption of low-molecular-weight heparin with the last dose
within 24 h

Use of anticoagulants with an INR>1.7 or PT> 15 s
Use of thrombin inhibitors or factor Xa inhibitors

CT demonstrates an infarction (hypodense lesion) > 1/3 of a cerebral
hemisphere

CT demonstrates acute intracerebral hemorrhage
Relative contraindications
Mild stroke symptoms or rapid improvement in stroke symptoms

Very severe neurological deficits (NIHSS score > 25) within the window
period of 3to 4.5 h

Pregnancy

Seizures at onset

Arterial puncture in a noncompressible locations within the last 7 days
Untreated intracranial arteriovenous malformations

Untreated intracranial giant aneurysms

History of major surgery or serious trauma within the last 14 days

History of gastrointestinal or urinary tract bleeding within the last
21 days

History of ischemic stroke within the last 3 months
History of STEMI within the past 3 months
Blood glucose levels <50 mg/dL

aPTT activated partial thromboplastin time, CT computed tomography,
INRinternational normalized ratio, N/IHSS National Institutes of Health stroke
scale, PTprothrombin time, STEMI ST-elevation myocardial infarction

consisted of clinical improvement (35.14%), mild non-
disabling symptoms (32.43%), patient/family refusal
(18.92%), extensive infarction (5.41%), seizures at onset
(2.7%), as well as history of acute bleeding diathesis
(2.7%) and gastrointestinal bleeding (2.7%).

No significant relationship was found between onset-
to-door and risk factors nor between onset-to-door and
symptoms (p >0.05). The median NIHSS score at admis-
sion and discharge was found to be 4 (IQR 2-9) and 2
(IQR 1-6), respectively, while the mRS scales at admis-
sion dan discharge were 2 (IQR 1-3) and 1 (IQR 1-3).
National Institutes of Health Stroke Scale and mRS scales
at admission and discharge was lower with onset below
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4.5 h, compared to those with onset exceeding 4.5 h
(p<0.05). No significant difference in length of stay was
found between the two groups (p =0.281). Head MRI was
more frequently employed than CT (89.66 vs. 10.34%).
The time intervals in the management of acute stroke
are summarized in Table 4. The medians of door-to-imag-
ing, door-to-specialist, and door-to-room were 45 min
(IQR 30.00-71.25), 15 min (IQR 10.00-30,00), and 4 h
(IQR 3.00-5.00), respectively. The median door-to-
needle time in all patients who underwent thrombolysis
was 62.5 min (IQR 48.75-92.50), while the median door-
to-needle in patients with known onset (9 patients) was
55 min (IQR 46.25-86.25). In the case of the one patient
with wake-up stroke, door-to-needle was 100 min, due to
an extended informed consent-family interval of 30 min.

Discussion

The rate of thrombolysis for cases of AIS in our study
was 6.8%. When adjusted for potentially eligible
patients arriving <4.5 h, the rate becomes 21.7%. These
results are similar to previous studies conducted in
Germany [5] (8.4%, 2009), the Netherlands [6] (11.8%,
2012), Australia [11] (4.6%, 2013), Norway [4] (7.6%,
2014), and China [3] (3.8%, 2019). Several factors may
account for variations between study populations.
First is the difference in volume, in which our sample
size is relatively small (145 patients) compared to other
studies [3, 5-7, 12]. Second, our sample population
originates from one center located in an urban area,
whereas previous studies examined multiple centers
covering urban, suburban, and rural areas [3, 5-7, 12].
Third was the difference in thrombolysis cutoff. While
our study adopted a cutoff of <4.5 h, as in studies con-
ducted by Zhou et al. [3], Eissa et al. [6, 11], and Scherf
et al. [6], the cutoff for thrombolysis used vary in stud-
ies conducted by Faiz et al. [5] (3.5 h) and Singer et al.
(5] [3 h].

Of 145 acute stroke patients enrolled in our study, 86
(59.3%) arrived with onset exceeding 4.5 h, and an addi-
tional 13 (9.0%) arrived with unknown onset. Taking
these into account, it is abundantly clear that prehospital
delay constitutes a major obstacle toward the implemen-
tation of thrombolytic therapy in AIS. While prehospi-
tal delay is prevalent in both developed and developing
nations, findings from previous studies, particularly those
conducted in developed nations, report lower rates of
delay compared to that found in our study: Norway (49%,
2014) [4], Greece (31.2%, 2018) [13], Saudi Arabia (54.6%,
2018) [14], and Switzerland (42%, 2019) [15]. In addition,
our findings were similar to studies done in developing
countries, such as China (69.2%, 2019) [3] and Egypt
(71.2%, 2021) [16]. Several factors have been attributed
to delays in patient presentation, such as a lack of stroke
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Characteristics All patients Onset-to-door P
(n=145)
<4.5h >4.5h
(n=46) (n=99)
Age (years; mean =+ SD) 6041239 61.57+£13.27 60.61+12.01 0.899
Gender (n, %) 0.205
Male 90 (62.07) 32(69.57) 58 (58.59)
Female 55(37.93) 4(3043) 41 (41.41)
Risk factors (n, %)
Cerebrovascular disease 44 (30.34) 1(2391) 33(33.33) 0.251
Coronary artery disease 16 (11.03) 6 (13.04) 10(10.10) 0.599
Atrial fibrillation 9(6.21) 4 (8.70) 5(5.10) 0.397
Hypertension 104 (71.72) 29 (63.04) 75 (75 76) 0.114
Dyslipidemia 46 (31.72) 15 (32.61) 1(31.31) 0.876
Diabetes mellitus 54 (37.24) 14 (3043) 40 (40.40) 0484
Smoking 38(26.21) 12 (26.09) 26 (26.26) 0.982
Onset-to-door 13.50 (3.00-48.00) 2.00(1.00-3.35) 24.00 (15.5-72.00) 0.000
(Hours; median, IQR)
Chief complaint (n, %) 0.290
Motor weakness 85 (58.62) 22 (47.83) 58 (58.59)
Hypesthesia 4(2.75) 1(.17) 3(3.03)
Paresthesia 4(2.75) 2 (4.34) 2(2.02)
Loss of consciousness 12(8.28) 5(10.87) 7(7.07)
Dysarthria 20(13.79) 9(19.57) 11(11.11)
Vertigo 10 (6.89) 4(8.70) 6 (6.06)
Aphasia 4(2.75) 0(0.00) 4 (4.04)
Visual field defect 2(1.38) 2 (4.34) 0 (0.00)
Diplopia 1(0.69) 0(0.00) 1(1.01)
Dysphagia 1(0.69) 0 (0.00) 0 (0.00)
Facial weakness 1(0.69) 1(217) 1(1.01)
NIHSS (median, IQR)
Admission 4(2-9) 2(1-6) 4(2-9) 0.007
Discharge 2(1-6) 1(0-4) 3(1-6) 0.016
mRS (median, IQR)
Admission 2(1-3) 2(1-3) 2(2-3) 0.002
Discharge 1(1-3) 1(0-2) 2(1-3) 0.040
Imaging (n, %) 0.888
CT-Scan 15(10.34) 5(10.87) 10 (10.10)
MRI 130 (89.66) 41(89.13) 89 (89.90)
Length of stay 4.00 (3.00-6.00) 4.00 (2.75-6.00) 4.00 (3.00-6.00) 0.281

(days; median, IQR)

CT computed tomography, /QR interquartile range, MRImagnetic resonance imaging, mRS modified Rankin scale, N/HSS National Institutes of Health stroke scale,

SD standard deviation

awareness, tendencies to wait in hope of spontaneous
resolution, and lack of witnesses [4, 11]. However, it is
more than likely that more systematic issues underlie this
disparity, such as shortages of access to reliable emer-
gency medical services (EMS) (such as ambulances and
trained personnel), lack of acute stroke-ready centers to
accommodate the susceptible population, absence of a

proper inter-hospital referral systems, as well as inad-
equacies in public health services, transportation, and
general education.

Of important note, while an unknown onset hinders
the possibility of thrombolytic treatment, it does not
absolutely negate its possibility, particularly in facilities
equipped with MRI. The presence of a diffusion-weighted
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Patients with initial
diagnosis of acute stroke
217
Incomplete data 44
_| Diagnosis excluding stroke 8
| Hemorrhagic stroke 18
Death preceding intervention 2
A 4
Ischemic stroke
145
A v v
Onset-to-door < 4.5 Onset-to-door > 4.5 Unknown onset/wake-
hours hours up stroke
46 86 13
DWI/FLAIR mismatch DWI/FLAIR match
1 12
v v
IV thrombolysis IV thrombolysis
9 1

Fig. 1 Flow chart depicting the enrollment of acute stroke patients

Table 3 Reasons for withholding thrombolysis in acute stroke
patients with onset-to-door <4.5 h (n=37)

Reason n (%)

Clinical improvement 13(35.14)
Mild non-disabling symptoms (NIHSS < 3) 12 (32.43)
Patient/family refusal 7(18.92)
Extensive infarction 2(541)
Seizure at onset 1(2.70)
History of acute bleeding diathesis 1(2.70)
History of gastrointestinal hemorrhage 1(2.70)

NIHSS National Institutes of Health stroke scale

imaging (DWI)/fluid-attenuated inversion recovery
(FLAIR) mismatch in patients with unknown onset cor-
relates with onset below 4.5 h, and thrombolytic treat-
ment in this subgroup has been demonstrated to be
effective in improving clinical outcomes (mRS 0-1) com-
pared to placebo (53.3% vs. 41.8%) [17, 18]. In our study,
a DWI/FLAIR mismatch was found in 1 subject (25%),

and intravenous thrombolysis was performed with a
good clinical outcome (mRS scale 1 at discharge).
Among potentially eligible patients with onset below
4.5 h, the causes withholding thrombolysis found include
clinical improvement (35.14%), mild non-disabling symp-
toms (32.43%), patient/family refusal (18.92%), extensive
infarction (5.41%), seizures at onset (2.7%), as well as
history of acute bleeding diathesis (2.7%) and gastroin-
testinal bleeding (2.7%). These results are comparable to
results from previous studies, which demonstrate that
symptomatic improvement and mild symptoms were
the main reasons of withholding thrombolysis [4, 11].
Combined, these two factors account for 52.9% of rea-
sons withholding thrombolysis in potentially eligible
patients in our study. At present, the benefits of throm-
bolytic therapy in mild cases of stroke and spontaneous
improvement remain unclear. A previous study of 313
AIS patients with an onset below 3 h and NIHSS score <5
compared IV thrombolysis and oral aspirin and found no
significant difference in the mRS scales between the two
groups. [19] A more recent study by Wang et al. in early
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Table 4 Time interval for acute stroke management

Interval (median, IQR) All patients Onset<4.5h Onset>4.5h P
Door-to-imaging (minutes) 45 (30.00-71.25) 39.50 (30.00-60.00) 60 (40.00-97.50) 0.005
Door-to-specialist-response (minutes) 15.00 (10.00-30.00) 20.00 (10.00-22.50) 15 (10.00-30.00) 0.984
Door-to-needle (minutes) 62.50 (48.75-92.50) 55 (46.25-86.25) - -
Interval between inform consent to family 8.5+10.90 58717388 - -
approval of thrombolysis

(Minutes; mean, SD)

Door-to-room (hours) 4(2.00) 4(3.25-5.75) 4 (3.00-5.00) 0914

SD standard deviation

2020 demonstrated that rTPA increases clinical output
(mRS 0-1) in mild strokes (NIHSS <5) with occlusion
of large blood vessels without tandem lesions, but not in
mild strokes without occlusion of large blood vessels, or
in occlusion of large blood vessels with tandem lesions
[20]. Interestingly, patient/family refusal also accounts
for a significant proportion for withholding thromboly-
sis in potentially eligible patients at 18.92%, much higher
compared to the 4.2—-8% rate reported in previous stud-
ies [21-23]. Several factors are possibly accountable for
patient/family refusal in our patient population, such as
financial concerns, fears over potential complications,
communicational issues, and perceived lack of rights/
responsibility among family members.

We found that failure of achieving the targets set by
the stroke code system did not contribute to failure of
employing thrombolytic treatment. In subjects with
onset below 4.5 h, door-to-imaging was significantly
shorter than in subjects arriving above 4.5 h (median
39.5 vs. 60 min, p <0.05), comparable with previous stud-
ies in Norway (51 vs. 138 min) [4] and Germany (68 vs.
108 min) [24]. While this is most likely due to imple-
mentation of stroke code program, the durations in this
study still fall short of the standards set by the American
Heart Association/American Stroke Association (AHA/
ASA) guidelines (below 25 min) [25]. However, no sig-
nificant difference in door-to-specialist response time
in both patient groups with onset below and exceeding
4.5 h (p>0.05), and the median door-to-needle time in
the subject group with an onset <4.5 h (55.5 min), has
met the AHA/ASA door-to-needle target of <60 min
[25]. However, in one case involving wake-up stroke, the
door-to-needle time exceeded the target (100 min), due
to a delay in obtaining informed consent. In subjects
with onset exceeding 4.5 h, the NIHSS and mRS scores
at admission and discharge were found to be higher than
in those presenting below 4.5 h (p <0.05), indicating that
subjects with an onset>4.5 h generally presented with
more severe clinical appearance, or perhaps due to diffi-
culties in transporting the patient, and with less clinical

improvement following treatment. In subjects present-
ing<4.5 h, the clinical features of stroke may have not
yet fully evolved as the penumbral neurons surround-
ing the infarct core remains viable and functional. Com-
bined with the eligibility to implement earlier and more
aggressive forms of treatment (i.e., thrombolysis), this
may explain why subjects presenting below 4.5 h are
more likely to have a relatively milder presentation (lower
NIHSS) and a better prognosis (lower mRS). In patients
with admission exceeding 4.5 h from onset, this delay
allows for a greater expansion of the ischemic core and
neuronal death, resulting in a more severe clinical pres-
entation, inability to perform thrombolysis, and worse
prognosis (higher NIHSS and mRS scores) [26, 27].

The authors recommend that further research be done
to evaluate the causes of delayed admission following
onset of stroke in developing countries, and consider-
able efforts (public health campaigns, healthcare sys-
tem changes) must be made to reduce prehospital delay
in developing countries. Furthermore, we recommend
implementation of systems in the emergency department
that can increase speed without reducing the quality of
health services provided for stroke patients, to achieve a
door-to-imaging target time of <25 min, and a door-to-
needle target time of < 60 min.

Limitations

A limitation of our study is that our sample volume is
smaller than those in previous studies. In addition, our
sample was limited to one center located in an urban
area, which may lead to differences compared to data
collected in suburban or rural areas. Finally, due to the
retrospective design of this study, we were unable to fur-
ther investigate the reasons for delay preceding patient
admission.

Conclusion

We conclude that the main obstacle toward receiv-
ing thrombolytic therapy for AIS is the delay in patient
admission exceeding 4.5 h from onset. In AIS patients
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with onset below 4.5 h, notable causes of withholding
thrombolysis include clinical improvement, mild non-
disabling symptoms, and patient/family refusal. Of note,
the rate of patient/family refusal in our study was much
higher compared to previous findings, which may reflect
possible socio-economic, communication, or educational
issues.
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