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ABSTRACT

Introduction. The features of cerebrovascular disease
in younger patients may not be the same as those in the later
decades of life. Accurate diagnosis and effective manage-
ment of these patients often pose a challenge. This study
may provide insights on stroke pathologic types and mecha-
nisms in a series of young adults admitted to a tertiary hospi-
tal. This study aims to determine the risk factors, subtypes,
etiology, and outcome of stroke among young adults.

Objective. To determine the risk factors, subtypes, etiol-
ogy, and outcome of stroke among young adult patients.

Methods. The Stroke Data Bank of SI. Luke's Medical
Center is an ongoing prospective registry of patients age 18
years and above admitted for stroke. We selectively re-
viewed patients s 49 years old admitted from January 1999
to June 2000. Demographics, risk factors, neurological and
mini-mental status examinations, and results' of diagnostic
investigations were analyzed. Classification of stroke sub-
type and underlying mechanism were made following the
National Institute for Neurologic Disorders and Stroke Stroke
Data Bank (NINDS SOB) Scheme.

Results. Of 897 patients enrolled in the SOB from Janu-
ary 1999 to June 2000,159 patients (17.7%) belonged to the
18 - 49 year age group (mean age = 41.8 years). Cerebral
Infarction occurred in 109 cases (68.5%), intracerebral hem-
orrhage in 37 (23.2%), and subarachnoid hemorrhage in 13
cases (8.2%). The proportion of hemorrhagic strokes in
younger patients is higher than in older adults (31.4 % vs.
21.7%). In 42.2% of all infarctions, no clear etiology was
established. Lacunar infarctions, atherosclerosis, and car-
diac embolism accounted for the remaining 50%. Hyperten-
sive ICH (76%) was the most common subtype of intracere-
bral hemorrhage. All cases of subarachnoid hemorrhage
were due to aneurysm. Risk factor profile was similar to the
general stroke population. On discharge, 62.3% of patients
had a Rankin of;:> 3. Overall mortality rate was 9.4%, highest
in ICH (21.6%).

Conclusion. One out of 6 strokes occurs in young adults.
The proportion of hemorrhagic strokes is higher compared to
older patients. More than half of survivors are moderately to
severely disabled on discharge. Fatality rate is high in ICH. In
one-third of cases, the cause is undetermined.
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Center Philippines. Corresponding author and reprints: Maria Cristina Z.
San Jose, M.D., Research and Biotechnology Division, SI. Luke's Medical
Center, 279 E. Rodriguez Sr. Blvd., Quezon City 1102 Philippines.

I
tis well known that cerebrovascular disease may

affect young adults. Stroke can be particularly dev-
astating when a young, previously healthy indi-
vidual experiences sudden neurological deficits.

More often disabling than fatal, the burden can be ex-
tremely heavy not only on the patient himself, but also
on the spouse, family, and society in general. For a
developing country like the Philippines which depends
on the young working population for progress, there is
little doubt as to the impact of stroke on this important
sector of the community.

There have been several reports published on
stroke in young adults. Incident studies in different
young adult population showed variable rates ranging
from 6 - 99 cases per 100,000.1-2 The features of cere-
brovascular disease in younger patients may not nec-
essarily be the same as those in later decades of life.>?

Our current knowledge on stroke in young
patients, however, is based on foreign literature. Local
data is lacking. A basic tenet of stroke care is to define
the underlying pathophysiology of the patient's prob-
lem; proper management decisions then flow from this
information. This study may provide insights on stroke
pathologic types and mechanism in a series of young
adults admitted at a tertiary hospital.

This study is aimed to determine the risk fac-
tors, subtypes, etiology, and outcome of stroke among
young adult patients. Specifically, the study aims a) to
determine the proportion of stroke occurring in young
adults admitted at a tertiary hospital; b) to describe de-
mographic profile, underlying risk factors, and outcome
of stroke in young adults; c) to determine stroke sub-
types and underlying pathologic mechanism using
NINDS Stroke Data Base scheme; and d) to compare
stroke subtype proportions between young and older
adults

MEmODOLOGY

Study Design: Prospective, Cross-sectional

The Stroke Data Bank project is an ongoing, pros-
pective, observational registry of all stroke patients admitted
to SI. Luke's Medical Center. SI. Luke's, with a bed capacity of
689, is a tertiary hospital that draws patients from Metro Ma-
nila, the country's capital with a population of almost 10 mil-
lion. It is also a referral center for other regions of the country.
It has a complete array of ancillary services, including a full-
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service Heart Institute, neuroradiology, vascular laboratory, and
the country's first Acute Stroke Unit located at the Institute for
Neurosciences.

Patient Selection
Patients eligible for inclusion to the stroke data bank

are all stroke patients (ischemic and hemorrhagic; incident or
recurrent stroke) aged 18 years and older admitted to the medi-
cal center. Stroke is clinically diagnosed if a patient developed
sudden-onset persistent neurological deficit referable to a vas-
cular distribution. Transient ischemic attacks (deficits lasting
<24 hours) are excluded, unless brain imaging reveals a respon-
sible lesion regardless of resolution of symptoms. Equivocal
cases are reviewed by the study neurologists and the primary
physician to determine eligibility (stroke vs. "stroke-
mirnickers").

Data Collection
Daily hospital admission, CT, MRI, emergency room,

and consultation logs are reviewed for eligible patients. Pa-
tients with diagnosis of stroke, brain attack, cerebrovascular
accident, subarachnoid hemorrhage, intracellular hemorrhage,
bleeds, cerebellar bleed, cerebral infarction, cerebellar infarc-
tion, as well as those with diagnosis of transient ischemic at-
tack, aphasia, hemiparesis, weakness, dizziness, vertigo, syn-
cope, pre-syncope, seizures, arteriovenous malformation, heart
attack, myocardial infarction, difficulty of breathing/ short-
ness of breath, meningitis, vomiting, fall, slurred speech, un-
stable angina, Bell's palsy, and altered sensorium are screened.
Once eligibility is confirmed, informed consent is obtained from
the patient or relative; information on demographics, risk fac-
tor, and functional status prior to stroke are collected during
hospitalization through in-person interview performed by
trained research nurse associates -. Neurological and mini-men-
tal status examinations are performed by a neurologist.

Classification
Upon discharge, the principal authors (RG and CSJ)

review the medical records and results of blood tests, CT or
MRI scans, vascular studies, and cardiac evaluations. The
patient's course in the hospital, treatment, morbidity, and mor-
tality are recorded.

A panel of neurologists classifies all strokes into ce-
rebral infarction, ICH or SAH subtypes based on clinical fea-

tures, findings on brain imaging and ancillary diagnostic studies
and determines underlying stroke mechanism using the NINDS
Stroke Data Bank scheme. Depending on the strength of clini-
cal evidence, the diagnosis of stroke subtype may either be
probable or possible. The use of probable and possible labels
preserves information about secondary, contributing or mul-
tiple causes of stroke.' A stroke may be categorized as being of
uncertain etiology if either a) the evaluation is truly negative
or 2) one or more important diagnostic studies are not done.'

Data encoding and analysis
All data are entered onto hard copy and into a com-

puter database (Microsoft Access). Analysis is performed using
the SPSS package. Records are treated confidentially and the
computer is password-protected.

For this analysis, only patients 18 - 49 years old
admitted from January 1999 to June 2000 were included. Data
were tabulated and subjected to descriptive statistics. Percent-
ages, range, and means were computed.

RESULTS AND DISCUSSION

Demographic characteristics
From January 1999 to June 2000, a total of70,04 7

patients were admitted and screened at St. Luke's Medi-
cal Center. Eight hundred ninety-seven were enrolled
in the Stroke Data Bank. Of these, 159 (17.7%) belonged
to the 18 - 49 year age group. Mean age was 41.8 years,
with women comprising 43%. One hundred thirthy
patients (82%) were admitted for first-ever stroke while
18% were for stroke recurrence. Age and sex distribu-
tion is seen in Figure 1.

Stroke Subtype
The distribution of stroke subtypes and pre-

sumed pathologic mechanism among young adults is
shown in Table 1.

Cerebral infarction was the most common
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FIGURE 1. Age and Sex Distribution of patients enrolled in the study
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stroke subtype identified (68.5%). Intracerebral hemor-
rhage and subarachnoid hemorrhage were diagnosed
in 23.2% and 8.2% of patients, respectively. The pro-
portion of hemorrhagic strokes (ICH and SAH) was
higher compared to older population (31 % vs. 22%, Fig-
ure 2).

Among patients with cerebral infarctions, small
vessel occlusive disease (lacunar stroke) accounted for

TABLE 1. STROKE SUBTYPE AND MECHANISM

36 (33%), atherosclerosis for 12 (11 %) and embolism for
11 (10.1%). No cause was identified in 46 patients
(42.2%), of whom 13 (28.3%) had an evaluation that
was deemed adequate.

Intracerebral hemorrhage was predominantly
due to hypertension in 73%. All cases of subarachnoid
hemorrhage were from ruptured aneurysm.

Risk Factors
One or more risk factors were identified in 144

patients (90%). Overall, a history of hypertension was
present in 68.5% of patients, most frequent in intracere-
bral hemorrhage at 73%. Other common risk factors
were snoring (62.1 %), smoking (37.1 %), hyperlipidemia

SUBTYPE N = 159

Cerebral Infarction 109 (68.5%)
Atheroscleros is 12 (11%)
Nonatherosclerosis 1 (1.3%) TABLE 2. RISK FACTORS

Embolism (A F) 11 (10.1%)
Rheumatic Heart Disease 7 Risk Factor Infarction Ie Hematoma SAH Total
Thyrotoxic Heart Disease 2 Hypertension 71 28 8 109 (68.5%)
Cardiomyopathy 1 [Jv1 27 2 1 30 (18.9%)
Cardiac Dysmhythmia 1

Hyperlipidemia 44 10 5 59 (37.1%)
Lacunar 36 (33%)
Hypercoagulable 2 (1.3%) Smoking 46 6 7 59 (37.1%)

Crytogenic/undetermined 46 (42.2%) Alcohol abuse 35 10 3 48 (30.2%)

Other Determined Infarctions 1 (1.3%) Snoring (n=132) 60 14 8 82 (62.1%)
(i.e. post Angio complication) Cardiac

Intracerebral Hematoma 37 (23.2%) CAD 7 3 0 10 (6.2%)
Hypertensive 27 (73%)

VHD 7 1 0 8 (5.0%)
Arteriovenous Malfomation 7 (18.9%)
Vasculopathy/vasculitis 2 (5.4%) Thyrotoxic HD 2 0 0 2 (1.3%)

Mycotic Aneurysm 1 (27%) Prior CVDITIA 21 6 2 29 (1.8%)
Subarachnoid Hemorrhage 13 (8.2%) Drug abuse 4 0 0 4 (2.5%)
Aneurysm 13 (100%) OCP 1 0 0 1 (0.63)
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FIGURE 2. Proportion of Stroke Subtypes in Young Adults.
50 & above
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(37.1 %) and alcohol abuse (30.2%). These are summa-
rized in Table 2.

Outcome
Outcome at discharge is shown in Figure 3.

Only 38% of survivors had no or were mildly disabled
(Rankin :s; 2) at discharge. Overall in hospital mortality
rate was 9.4%. Fatality rate was highest in intracerebral
hemorrhage at 22%. There were five recorded mortali-
ties from cerebral infarction and two from subarachnoid
hemorrhage.

Stroke among young adults comprised l7.7%
of all stroke admissions in our clinical setting, not unlike
figures from foreign studies reporting prevalence rates
of 8.5 - 30% of all strokes. 10-13 The drawback in relying
on foreign data is the known racial differences in the
prevalence, types, and prognosis of stroke.

In elderly adults, the leading causes of ischemic
stroke are extracranial or intracranial atherosclerosis and
cardioembolism while that of young adults are more di-
verse.' Fifty-eight percent (58%) of our patients were
found to have an identifiable etiology for their cerebral
infarctions. Half of these were attributed to small ves-
sel occlusion (lacunar). This may be secondary to high
prevalence of hypertension with greater involvement of
penetrating arteries. Premature atheroslerosis and car-
diac embolism accounted for the remaining strokes of
determined etiology. Majority of cases of cardiac em-
bolism were secondary to rheumatic heart disease, not
surprising in our population. Non-atherosclerotic
vasculopathy and hypercoagulable state were seen
uncommonly. We may be underestimating our cases of
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FIGURE 3. Functional Outcome on Discharge.
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hypercoagulable state since hematologic and
prothrombotic conditions were not routinely evaluated
in our patients.

The patients with an undetermined cause of
stroke are an especially interesting group. A more thor-
ough evaluation may have permitted a definitive diag-
nosis. Nevertheless, even in studies where comprehen-
sive evaluations were conducted and classification used
predefined criteria, 30% of strokes were considered to
be of undetermined etiology.s-'":" Similarly in our co-
hort, no etiology was reached in 46 patients (28.9% of
all strokes, 42.2% of infarctions), despite extensive
work-up in 13. The proportion of cryptogenic strokes
will be reduced as newer diagnostic techniques become
widely available.

The proportion of hemorrhagic strokes among
Asians is comparatively higher than in western popula-
tions. As demonstrated in our study, this holds true
even among young stroke patients (31 % vs. 15% in
European studies). 17 ICH was most commonly associ-
ated with hypertension (73%) with AV malformation ac-
counting for only 19%. The reverse was seen in studies
by Toffol" and Gras.'? These differences may again be
related to the relative frequency of uncontrolled hyper-
tension in our patients. All cases of subarachnoid hem-
orrhage were secondary to aneurysmal rupture.

Risk factor profile of our young stroke patients
was similar to that of the general stroke population.
Hypertension, hypercholesterolemia, snoring, smoking,
alcohol intake, and previous history of stroke/Tl A were
common factors associated with stroke in the younger
population. Next to hypertension, snoring was the see-

INF = Infarction

ICH = Intracerebral Hematoma

SAH = Subarachnoid Hemorrhage

No to mild disability = Rankin ~2

Mod to severe disability = Rankin 3-5

Death = Rankin 6

SAH

D No to mild disability
DMod to severe disability
DDeath
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ond most prevalent risk factor. Snoring has been found
to have significant association with the occurrence of
stroke particularly infarction among adults in recent
studies.":" These factors need to be addressed if fu-
ture strokes are to be prevented.

Death during the acute phase ranges from 3 to
23%.11,13.15.18 This study demonstrates that early mortal-
ity was not negligible (9.4%). Outcome was dependent
on stroke subtype. Death and disability were more fre-
quent in patients with ICH. Overall, more than half of
survivors were moderately-severely disabled on dis-
charge.

This study has certain important limitations.
The results presented are representative of a tertiary
hospital and may not necessarily reflect the character-
istics of the general population. Since management
and work-up of patients were done on a case to case
basis and specialized cardiac, vascular and
neuroimaging, prothrombotic, and hematologic studies
were not performed in all patients with stroke of unde-
termined etiology, we might have overlooked additional
cases of cardioembolic strokes and strokes of other de-
termined etiology.

Despite these limitations, our findings support
the view of more active investigative attitude in young
adults with stroke because of the very variable patho-
logic mechanism. Strict medical control of recognized
risk factors should be attempted especially for those
with hemorrhagic strokes. Clearly, improved diagnosis
and management aimed at reducing the burden of stroke
in the young population should be advocated as the
nature of this devastating illness is better clarified.

CONCLUSION

One out of six strokes occurs in young adults.
There is a higher proportion of hemorrhagic strokes
compared to older patients. More than half of survi-
vors are moderately-severely disabled on discharge.
Fatality rate is high in ICH. In one-third of cases, the
cause is undetermined.
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