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THE INITIAL FULL OUTLINE OF
UNRESPONSIVNESS SCORE AS THE
PREDICTOR OF CLINICAL OUTCOME IN
ACUTE INTRACEREBRAL HEMORRHAGE
WITHIN 30 DAYS OF ONSET

(Running head:The Full Outline Of Unresponsivenessand Intracerebral Hemorrhage)
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ABSTRACT---Background: Intracerebral hemorrhage (IH) is the most leading cause of death and disability due
to the inavaibility of adequate therapy thus regarded as emergency medical condition to determine the prognosis in
patients with IH.

Obijective: To introduce The Initial Full Outline of Unresponsivness FOUR score as a clinical scale alternative

used in patients with IH with or without loss of consciousness.

Methods: The prospective cohort study was conducted in 64 patients with acute IH who visited emergency unit of
Dr. Soetomo Teaching Hospital. It was conducted clinical neurological test, laboratory test, and head CT scan
without contrast. FOUR scale measurements were conducted during the first visit and calculated its clinical
outcomes with Glasgow Outcome Scale (GOS) within 30 days of onset. Chi Square test was conducted to discern the
correlation between initial FOUR score and clinical outcomes within 30 days of intracerebral hemorrhage onset.

Results: There was significant correlation between the variables of FOUR score and clinical outcomes in patients
with intracerebral hemorrhage with the p value of 0.000 (<0.05). The value of odds ratio (OR) was 36.00 (95% ClI
4.378-296.016) which meant the patients with lower FOUR score had the possibility in obtaining 36 times worse
clinical outcomes than patients with higher FOUR score.

Conclusion: There was a correlation between initial FOUR score and clinical outcomes of acute intracerebral
hemorrhage within 30 days of onset.

Keywords---FOUR Score, Intracerebral hemorrhage (IH), Predictor of clinical outcomes, consiousness

I. INTRODUCTION
Intracerebral hemorrhage (IH) is the most leading cause of death (15.4%) in Indonesia and the second leading

cause of death in the world(1).This stroke is considered as the most common type that can cause disability and bad

functional outcomes because of inadequate therapy(2). The speed of diagnosis and attentive management in the
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emergency unit is considered as crucial matter to determine the prognosis of the initial neurological deterioration
occurrence (several hours after onset) and long-term clinical outcomes(3). According to Guideline for the
Management of Spontaneous Intracerebral Hemorrhage AHA/ASA 2015, the routine procedure to evaluate patients
with IH includes the measurement by using standard severity scale to make a decision and communication among
health workers 4. In acute IH, patients with decreased consciousness have bad outcomes, especially high severity and
mortality, longer hospitalization, high dependency after coming out of hospital than patients without decreased
consciousness (4). Therefore, earlier introduction of reduced consciousness can improve clinical outcomes of stroke
patients(4). However, in Indonesia, there are many health centers located in peripheral areas, and there is no further
investigation such as CT Scan. Based on the recapitulation of CT Scan availability from Directorate General of
Health Effort Development Indonesia, recently hospital in Indonesia only had 57 CT Scan and it is not unevenly
distributed (mostly in Java Island). In consequence, determining prognostic of IH patients in particular areas is
difficult. The severity scales to determine the clinical outcomes for stroke are The National Institutes of Health Stroke
Scale (NIHSS) Score(5-8), The ICH Score 5 and The Glasgow Coma Scale (GCS)(9).However, the scales above
have several limitations and difficult to be implemented in peripheral areas in Indonesia.

The Full Outline of Unresponsiveness (FOUR) Score was proposed Wijdicks et al in 2005 and used recently to
determine the decrease level of consciousness(9). Several previous studies have validated and supported the FOUR
Score as the best alternative beside GCS to predict the outcomes of stroke and non stroke diseases (10-12).FOUR
Score is a reliable score system with the kappa value of 0.82(9). It is reported that FOUR Score provides more
information than GCS. The FOUR Score shows details of neurology better than GCS, able to recognize locked-in
syndrome and more superior in determining the brainstem reflexes, breathe pattern, and recognizing the level of
herniation(12,13).This scale ignores the disorientation or delirium of verbal assessment, but provides a good scoring
ability for eye movement, brainstem reflex, and ventilator ventilation in patients. Another advantage of FOUR Score
is that it can still be used in patients with acute metabolic disturbances, shock, or other nonstructural brain damage
because it can detect early awareness changes. With the same range of scoring scales in each component of 0-4,
FOUR Score also has other advantages over GCS as it becomes easier to remember (13). Glasgow Outcome Scale
(GOS) was first discovered by Jennet and Bond in 1975 and has been established as a primary measure of clinical
outcome in phase 3 traumatic brain injury (TBI) trials(14). According to the European Medicine Agency in 2001,
GOS is one of the scales to measure functional outcomes in stroke trials(15).Quin et al in 2009 in a systematic review
states that among the 47 clinical trial measurements studied, GOS is the one used in >5% stroke trial(15).

Until recently, there has been no research conducted about FOUR Score especially in IH patients. Therefore, this
study is conducted to recognize FOUR Score can be an alternative scale that can be used in patients with IH with and
without consciousness decline It is not only evaluating the death outcome after IH but also other clinical outcomes,

reliable and easy to use in the ER and can be applied in peripheral areas.

1. METHODS
This study used analytical observational research. It also used perspective cohort design. The research was

conducted for 11 months from April 2016 until May 2017 in the Emergency Unit Dr. Soetomo Teaching Hospital
Surabaya, Indonesia. 64 research subjects were acute intracerebral hemorrhage patients in the emergency unit Dr.

Soetomo Teaching Hospital Surabaya that fulfilled inclusion criteria: acute intracerebral hemorrhage in within 24
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hours of onset based on clinical neurological test and head CT Scan results without contrast, aged above 18 years old,
willing to follow the research, and not consumed neuromuscular blocking agent. It was collected by using
consecutive sampling.Afterwards, anamnesis, physical examination of neurology, and head CT Scan without contrast
were conducted. The results of CT Scan was examined by radiologist. Then, it was assessed by using FOUR Score
system. GOS (Glasgow Outcome Scale) was assessed 30 days after onset. The data analysis was conducted by using
SPSS software (SPSS, Inc., Chicago, IL).

I1l. RESULTS
There were 64 subjects that consisted of 44 subjects (68.75%) with the assessment result of GOS <3. It showed that

the subjects attained bad clinical outcomes or death within 30 days of stroke hemorrhage onset. On the other hand, 20
subjects (31.25%) obtained GOS test result of >3 that showed the subjects obtained good clinical outcomes within 30
days after stroke hemorrhage. There were 8 patients (12.5%) that were excluded because they cannot be contacted in
the 30" day to be assessed their GOS value.

Validity and Inter-rater Reliability

Two times assessments using FOUR Score were conducted in 64 patients by residents in training of Neurology, Dr.
Soetomo General Hospital Surabaya including eye response, motor response, brainstem response, and respiratory
response.The validity assessment of FOUR Score was conducted by using product moment Pearson correlation and
obtained smaller p value of 5%. It can be concluded that the result of FOUR Score was valid. On the other hand,
inter-rater reliability assessment with Kappa statistic showed the value of 1000 that indicated a high consistency of
FOUR Score (100% approval rate among evaluators) (table 1).

Demographic Data

There were a total of 64 subjects consisting of 33 subjects with high FOUR Score (>10) and 31 subjects with low
FOUR score (<10). The demographic data of study subjects included age and gender. The clinical data included
increased systolic blood pressure, elevated body temperature, hyperglycemia, bleeding sites, hemorrhage volume,
intra-ventricular hemorrhage, hydrocephalus, and severe consciousness decline.

In the demographic data of age, the oldest age was 77 years old and the youngest age was 41 years old with an
average age of 54 + 8.77 years. From the group of poor clinical outcomes (GOS < 3), the subjects aged <65 years
were 92.5% and the subjects aged > 65 years were 64.7%. The results of the analysis with the exact fisher test due to
the number of samples more than 40 and there is a hope frequency <5 obtained p value of 0.087 indicating that there
was no association between age with clinical output (GOS) within 30 days after the onset of hemorrhagic stroke
(table 2).Based on the result of gender, there was 67.5% of male patients and 75.0% of female patients with poor
clinical outcomes (GOS < 3). The results of chi square test obtained p value of 0.525 indicating that there was no

correlation between sex with clinical output (GOS) within 30 days after onset of hemorrhagic stroke (table 3) .

Clinical Data

The clinical data of the study includes increased systolic blood pressure, elevated body temperature,
hyperglycemia, bleeding sites, hemorrhage volume, intraventricular hemorrhage, hydrocephalus, and severe
awareness. The result of exact fisher or chi square test showed that there was a correlation between clinical output

with the variables of severe reduced consciousness, increased body temperature, increased blood pressure, bleeding
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volume, and intraventricular hemorrhage. Meanwhile, the other variables such as hyperglycemia, bleeding sites, and
hydrocephalus did not make a significant difference in clinical outcome after 30 days of onset (Table 4).

The Association between Confounding Variables with Clinical Output (GOS) during 30 Days after Onset of
Hemorrhagic Stroke

In this study, a total of 64 subjects were found to be 45 patients (70.3%) who had poor clinical outcome (GOS < 3)
while the remaining 19 patients (29.7%) had good clinical outcome (GOS> 3). The confounding variables that were
presumed to affect clinical outcomes of hemorrhagic stroke on day 30 after the onset were electrolyte balance
disorders, acute renal failure, and seizures.

The Association between Electrolyte Balance Disorder and Clinical Output (GOS)

The result of analysis in the association between electrolyte disturbances with clinical output (GOS) showed that
the number of patients with disturbance of balance and electrolyte who have bad clinical outcome (GOS < 3) was 18
(85.7%) and the number of patients without electrolyte equilibrium disturbance that had bad clinical outcome (GOS <
3) was 27 (62.8%). Chi square test showed that there was no statistically significant difference with p value of 0.061
(> 0,05) (CI 0.904-13.898). This indicated that there was no statistically significant or clinical association between
electrolyte balance disturbance and clinical outcome (GOS) of hemorrhagic stroke patients on day 30 after onset. The
relative risk value (RR) was recorded at 1.018, which showed that patients with electrolyte balance disorder had a risk

for a poor clinical outcome (GOS) of 1.018 times compared to patients without electrolyte balance (Table 5).

The Association between Seizures and Clinical Output (GOS)

The number of patients with seizures with poor clinical outcome (GOS < 3) was 4 (80.0%) and the number of
patients without seizures with poor clinical outcome (GOS < 3) was 41 (69.5%). Chi square test showed that there
was no statistically significant correlation between seizure and clinical outcome with p value of 0.682 (> 0.05). The
RR value was recorded at 1.151, which meant that patients who experienced seizures at risk for poor clinical outcome
(GOS) were 1.756 times compared to those without seizures (Table 6).

The Correlation between FOUR Score and Clinical Output (GOS)

In a group with a poor clinical outcome (GOS < 3), subjects with FOUR Score < 10 were 30 (96.8%) and subjects
with FOUR Score > 10 (15.5%). These results indicated that there was a statistically significant and clinical
relationship between the results of the FOUR Score and Clinical Outcomes (GOS) results of patients with acute
intracerebral hemorrhage with p value of 0.000 (<0.05). The RR value was 2.129, which meant that patients with
FOUR Score of <10 at risk of getting a poor clinical outcome 2.129 times higher compared to patients with FOUR
Score >10 (table 7).

IV. DISCUSSION
The study showed that there was a correlation between the initial Full Outline of Unresponsiveness (FOUR) Score

and clinical outcomes of acute intracerebral hemorrhage in 30 days of onset.44 subjects (68.75%) with the GOS result
of <3 obtained poor clinical outcomes until the 30" day or death within 30 days after the onset of hemorrhagic stroke
and 20 subjects (31.25%) with the GOS result of >3 obtained good clinical outcomes until the 30" day after the onset
of hemorrhagic stroke.This is in accordance with previous studies which suggest that the mortality and morbidity of

hemorrhagic strokes is very high. This type of stroke is more common in Asia, with a high average fatality rate of
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40% in the first month and 54% in 1 year(16). In this study, there was no difference in clinical outcome (GOS) within
30 days after the onset of hemorrhagic stroke in gender by p 0.525 which was in accordance with a subsequent study
which suggested that gender was not a significant predictive factor for mortality in patients with hemorrhagic stroke
in 30 days(17). Almost all of the research on predictors of clinical outcomes of stroke patients included GCS as an
independent predictor of prognosis. Similar to our study, GCS was one of the variables in clinical data that had a
statistically significant association with clinical outcomes of hemorrhagic stroke at the onset of day 30 with p value of
0.000 1 (17).

The age variable was not statistically significant in assessing the clinical outcomes of patients with hemorrhagic
stroke on day 30 of onset (p 0.087). In previous studies, the association between age ranges and clinical outcomes of
hemorrhagic stroke patients varied greatly, but most studies included >65 years or >80 years of age as a significant
predictor of mortality rates for hemorrhagic stroke. In this study, we used the age limit of >65 years old which more
accurately represents the pathophysiological changes of aging caused by hemorrhagic strokes(17). The mean age of
patients with IH in this study was 54 + 8.77 years, according to previous studies stating that the risk of stroke will
increase along with the aging process(18).

Patients who experience an increase in body temperature > 37.5 in the first 7 days are considered as independent
factor for a poor prognosis(19). The presence of heat can aggravate the prognosis because it is associated with
hematoma expansion(3,20). This is in accordance with the result of the study that there is a difference of clinical
output to a statistically significant increase in body temperature with p value of 0.029.

From the 64 subjects, 35 patients (54.7%) had hemorrhagic stroke with systolic blood pressure of > 180 mmHg and
29 patients (45.3%) had systolic blood pressure of <180 mmhg. This is in accordance with the Update Review on
Intracerebral Hemorrhage that systolic blood pressure of > 180 will increase the risk of hemorrhagic stroke by 28.8
times compared with that of normotension(21). According to previous studies, high systolic blood pressure (mean
181.6 with SD : 34.86) and Mean Arterial Pressure (MAP) during hospitalization was associated with clinical
outcome, whereas diastolic blood pressure at hospital admission was associated with large bleeding volume(22). The
study was in line with our study which after tested with Chi square, it obtained statistically significant correlation
between increased systolic blood pressure with clinical outcome of hemorrhagic stroke patient after 30 days of onset
(p 0.003).

Hyperglycemia (mean 205.0 + 50.3) during hospitalization can increase the risk of death in patients with
hemorrhagic strokes(23). This is because hyperglycemia can increase cerebral edema and peri-tombomal cell death in
hemorrhagic strokes(24). However, it did not occur in the present study, the presence of hyperglycemia did not give a
difference in clinical outcome in hemorrhagic strokes after 30 days of onset with p value of 1.000. This is due to the
fact that based on the management of stroke Perdossi 2011, the guidebook of clinical neurology (PPK) in 2016, and
Guideline for the management of spontaneous intracerebral hemorrhage AHA/ASA 2015, hyperglycemia that occurs
at the onset of acute stroke must be reduced immediately(3).Therefore, when patients come to ER and suffer from
hyperglycemia, it will soon be regulated.

The location of bleeding is one predictor of clinical outcomes or mortality in patients with hemorrhagic strokes
after the onset of day 30(17). In our study, there was no statistically significance association between the bleeding

sites (supratentorial and infratentorial) with clinical outcome assessed with GOS. This is due to the unbalanced
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distribution of research subjects between the stroke patients in the supratentorial which was 55 subjects (86%) and the
location of the stroke in infratentorial which was 9 patients (14%). This is consistent with previous studies in which
there was no significant differences between bleeding sites in predicting mortality within 30 days after the onset of
bleeding(1). In addition, AHA/ASA recommendations 2015 on hematoma evacuation action on cerebellar
hemorrhage (grade 1, level of evidence B) can also be one of the reasons why in this study the location of bleeding
became meaningless(3).The volume of hemorrhage and intraventricular hemorrhage are also variables in clinical data
which in many studies can serve as predictors for clinical outcomes such as GCS 23. There was a correlation between
volume of bleeding and intraventricular hemorrhage with clinical outcome of hemorrhagic stroke patients at day 30 of
onset with p value of 0.003 and p 0.002.

According to some studies, the presence of hydrocephalus is an independent predictor of adverse clinical outcomes
in patients with hemorrhagic strokes but it is stated in those studies that surgical action at the onset of IVH will
provide less benefit(25-27). There was no association between hydrocephalus and clinical outcome (p 0.09), which
can be caused by surgery while the patient was in ER. It is in accordance with previous studies which suggested that
the external ventricular drainage response was better conducted earlier(28).

In this study, the presence of balance and electrolyte disorders was not associated with clinical outcome in patients
with hemorrhagic stroke with p value of 0.061 (RR 1.018; 95% CI 0.619 - 1.675). Based on SUSPEKT scores, the
presence of electrolyte imbalance (serum potassium level) is a predictor of mortality in 30 days of hemorrhagic
stroke(29). However, it did not occur in this study, caused by the correction of electrolyte balance disorder performed
in ER or inpatient room.

From the 64 subjects, 5 patients (7.8%) had seizures and 59 patients without (92.2%) seizures. There was no
association between seizure and clinical outcome of hemorrhagic stroke patients after 30 days of onset with p 0.682
(RR 1.151; 95% CI 0.720 - 1.841). This is consistent with previous studies suggesting that there was no significant
association between seizures in hemorrhagic strokes and mortality compared with non-seizures (OR 2.1 95% CI 0.48-
9.4) and no significant difference of good prognosis between patients with and without the seizures(30).Seizures are
not associated with neurologic or mortality outcomes(3). However, several journals stated that seizures within the
first 7 days can increase the risk of epilepsy within 3 years (31).

According to several studies, the level of awareness during hospitalization is a strong predictor of fatal prognosis
within 30 days and the first 1 year after hemorrhagic stroke (32). In this study, FOUR Score was the main variable in
relation to predictors of prognosis through measurement at the level of consciousness during hospitalization replacing
GCS due to several limitations. The results of this study showed a statistically significant association between FOUR
Score and clinical outcomes assessed with GOS on day 30 onset with p value of 0.000 (RR 2.129; 95% CI 1.457 -
3.111). Patients with low FOUR Score (< 10) will most likely have a poor clinical outcome after 30 days of onset.
Meanwhile, patients with high FOUR Score (> 10) will most likely have a good clinical outcome after 30 days of
onset. The RR value was recorded at 2.129 which meant that patients with low FOUR Score likely obtain a poor
clinical outcome were 2,129 times compared with patients with high FOUR Score. This result is in line with previous
studies that FOUR Score < 10 increased the risk of mortality (RR 4.10, 95% CI 2.43-6.91) and poor functional
outcome (RR 1.60, 95% CI 1.27-2.02) in the first 30 days after hemorrhagic stroke(33).Fabregas MJ et al also

mentioned that FOUR Score < 10 was one of the independent predictors of mortality in intraventricular hemorrhage
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(OR 4.25; CI 1.97-9.56, p 0.0005)(34). Zeiler et al mentioned that FOUR Score during hospitalization had a
significant association (p 0.05) in 1 month between mortality and clinical outcome and 6 months after subarachnoid
hemorrhage(35). FOUR Score is a valid instrument (p 0.92, o« 0.86-0.87) and reliable (kappa coefficient >0.82 ClI

0.77-0.88)(12). It is proved also in this research that FOUR Score is a reliable and valid instrument in measuring

interatter reliability with coefficient value of Kappa 1.00. The result of product moment Pearson correlation test

obtained smaller p value than the significance level of 5% (p 0.000, correlation coefficient 0.773-0.918).

V. Conclusion
There was a correlation between the initial Full Outline of Unresponsiveness (FOUR) Score and clinical outcomes

of acute intracerebral hemorrhage in 30 days of onset.
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TABLES
Table 1: The Validity and Inter-rater Reliability of FOUR Score
Resident in Resident in
training D training A
Response
r pearson r pearson
(p-value) (p-value)
0.901 0.905
Eye response
(0.000) (0.000)
0.910 0.918
Motor response
(0.000) (0.000)
) 0.856 0.854
Brainstem response
(0.000) (0.000)
] 0.773 0.778
Respiratory response
(0.000) (0.000)
K 1.000
appa
PP (0.000)
Table 2: The subject characteristics based on age
Variable GOS =3 GOS>3 Total P
Age
< 65 years old 12 (92.3%) 1(7.7%) 13 (100%) 0.087
> 65 years old 33 (64.7%) 18 (35.3%) 51 (100%) '
Total 45 19 64
Table 3: The subject characteristics based on gender
Variables GOS =3 GOsS>3 Total P
Gender
Male 27 (67.5%) 13 (32.5%) 40 (100%) 0.525
Female 18 (75.0%) 6 (25.0%) 24 (100%) '
Total 45 19 64
Table 4: The characteristics of clinical data
Variables GOS <3 GOS>3 Total P
Severe decreased
0.000

consciousness
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GCS<8 31(96.9%) 1(9.5%) 32 (100%)

GCS>8 14 (43.8%)  18(56.3%) 32 (100%)
Increased body temperature

>37.9°C 17 (89.5%) 2 (10.5%) 19 (100%) 0.029
<37.9°C 28 (62.2%) 17 (37.8%) 45 (100%)
Increased blood pressure

Systolic > 180 mmHg 30 (85.7%) 5 (14.3%) 35 (100%) 0.003

Systolic < 180 mmHg 15 (51.7%) 14 (48.3%) 29 (100%)
Hiperglikemia

GDA > 150 mg/dL 5 (71.4%) 2 (28.6%) 7 (100%) 1.000

GDA < 150 mg/dL 40 (70.2%) 17 (29.8%) 57 (100%)
Hemorrhage sites

Infratentorial 8 (88.9%) 1(11.1%) 9 (100%) 0.260

Supratentorial 37(67.3%) 18 (29.4%) 55 (100%)
Hemorrhage volume

>30 cc 26 (89.7%) 3 (10.3%) 29 (100%) 0.002
<30cc 19 (29.7%) 16 (25.0%) 35 (100%)
Intraventricle hemorrhage

Occur 28 (87.5%) 4 (12.5%) 32 (100%) 0.003

None 17 (53.1%) 15 (46.9%) 32 (100%)
Hydrocephalus

Occur 11 (91.7%) 1 (8.3%) 12 (100%) 0.090

None 34 (65.4%) 18 (34.6%) 52 (100%)

Table 5: The association between electrolyte balance disorder and clinical outcomes (GOS)

RR
Variables GOS<3 GOS >3 Total
(IK)
Electrolyte balance
disorder
18 3 (14.3%) 1.018
Occur 21 (100%) 0.061
(85.7%) (0.619-1.675)
27 16
None 43 (100%)
(62.8%) (37.2%)
Table 6: The association between seizure and clinical outcome (GOS)
Variables GOS <3 GOS>3 Total P RR
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(IK 95%)
Seizure
Yes 4 (80.0%) 1 (20.0%) 5 (100%) 0.682 1.151
41(69.5%) 18 ' (0.720 — 1.841)
No 59 (100%)
(30.5%)
Table 7: The association between FOUR Score and clinical outcome (GOS)
. RR
Variables GOS <3 GOS >3 Total P
(IK 95%)
FOUR Score
30 1(3.2%)
<10 31 (100%) 0.00 2.129
(96.8%)
0 (1.457-3.111)
15 18
> 10 33 (100%)
(45.5%) (54.5%)
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