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ABSTRACT

The main predictor of mortality rate in SAH patients based on clinical presentation and CT
scan, as measured by Hunt and Hess Score, WFNS Score, Fisher Score and Lactic Acid
Level at the time of arrival in Emergency Room, which is an objective predictor in
determining mortality rate. To Analyze the relationship of combined Hunt and hess score and
Ct-scan (Fisher score) compared to WFNS score and Lactic acid in predicting prognosis of
spontaneous subarachnoid hemorhage patients in Emergency Room. This research using
analytic observational study which data taken prospectively.There are 32 SAH patients who
had a significant relationship to each variable that determined mortality rate. The Variable
consist of Hunt and Hess Score, WFNS Score, lactic acid and Fisher Score had a significant
relationship to the prognosis of SAH patients (p <0.05). The WFNS score with lactic acid has
a strong relationship to the prognosis (r = 0.674), while the Hunt and Hess Score variables
with Fisher scores also have a strong relationship to the prognosis (r = 0.626).
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Spontaneous subarachnoid hemorrhage shows blood leakage to the subarachnoid
space and a major cause of spontaneous subarachnoid hemorrhage is intracranial
aneurysms rupture. Spontaneous subarachnoid hemorrhage contributes to a small
percentage of strokes in which a number of patients with spontaneous subarachnoid
hemorrhage is between 2% and 7% out of a total number of patients with stroke [1-4].

Total mortality rate due to subarachnoid hemorrhage is approximately 40% in 1 week;
with 10% to 15% of deaths occurring in pra hospital and 25% within 24 hours after initial
bleeding [5].

Most frequently scores used to determine mortality rate are Hunt and Hess scores and
The World Federation of Neurological Surgeons (WFNS score); the latter is used mainly in
scientific research. Hunt and Hess and WFNS scores are correlated to mortality and
disability rate; higher scores predicted a higher mortality rate [5].

Hunt and Hess score are clinical scales commonly used to determine prognosis in
spontaneous subarachnoid hemorrhage, but validity and reliability of these scores are
suboptimal. It is difficult to evaluate or classify clinical symptoms in an objective manner, for
example headache and level of consciusness. Glasgow Coma Scale (GCS) is a new scoring
system as it is more objective and has higher validity and reliability value [1, 3, 5].

Computerized Tomography Scan (CT scan) is the first scanning method conducted
when subarachnoid bleeding is suspected. There is a correlation between time when the CT
scan is conducted after bleeding and the ability to detect bleeding in subarachnoid
hemorrhage which 85% bleeding is detected after 5 days, 50% is detected after 1 week, 30%
is detected after 2 weeks and no bleeding is detected after 3 weeks. CT scan has Fisher
score that has been used widely to measure the amount of blood in basal cystern. Amount of
blood extravasated on CT scan is related to the possibility of vasospasme, brain ischemia
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and prognosis. Radiology score (Fisher score) is strongly correlated to the amount of
bleeding and the risk of brain ischemia [6].

Very few studies discuss brain lactic acid metabolism in patients with subarachnoid
hemorrhage. Lactic acid tends to increase in patients with spontaneous subarachnoid
hemorrhage because of hyperglycolisys as compared to hypoxia.* Increase of lactic acid in
spontaneous subarachnoid hemorrhage patients has pivotal role to predict mortality rate
since it is an objective predictor for patients with spontaneous subarachnoid hemorrhage
[7, 8].

METHODS OF RESEARCH

This study is an analytical observational study of which data has been taken
prospectively to determine prognosis for patients with spontaneous subarachnoid
hemorrhage. Data taken was serum lactate, CT scan (Fisher score), Hunt and Hess scores,
WEFNS score, and Glasgow Outcome Scale (GOS) score at the time of arrival in Emergency
Room, which is an objective predictor in determining mortality rate.

This study was conducted between May and August, 2018 in an Emergency Room of
RSUD dr. Saiful Anwar (RSSA), Malang, East Java, Indonesia. The independent variables
were Hunt and Hess scores, WFNS score, Fisher score, and Lactic acid levels. The
dependent variable was the prognosis of patients with spontaneous subarachnoid
hemorrhage evaluated on the 90" day after onset. Differences of each independent variable
in predicting prognosis for patients with spontaneous subarachnoid hemorrhage was
measured with a Chi-Square test where confidence level is 95%, a = 0.05; significance if p <
0.05.

RESULTS OF STUDY

Total sample is 32 patients with spontaneous subarachnoid hemorrhage whom met
both inclusion and exclusion criteria. Patient characteristics in this study were sex, lactic acid
level, Hunt and Hess scores, WFNS score, Fisher score, and GOS score. Out of 32 patients,
19 patients were male (59.4%) while 13 patients were female (40.6%). The highest
distribution of frequency from Hunt and Hess score is at the fourth degree (18 patients or
56.3%) and the lowest frequency was at the third degree (1 patient or 3.1%).

Table 1 — Characteristics of Patients with Spontaneous Subarachnoid Hemorrhage

No. Characteristic Total Percentage (%)

1. Sex
Male 19 59.4
Female 13 40.6
2. Lactic Acid Level
<2 10 31.3
=2 22 68.8
3. Hunt and Hess Scores
1% Degree
2" Degree
3" Degree
4" Degree
5" Degree
4. WFNS Score
1* Degree
2" Degree
3" Degree
4" Degree
5" Degree
5. Fisher Score
1* Degree
2" Degree 7 21.9
3" Degree 10 31.3
4" Degree 13 40.6
6. GOS Score
Death
Vegetative State
Severe Disability
Mild Disability
Total Recovery

9.4
15.6
31
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In terms of WFNS score, the highest distribution of frequency is at the fourth degree
(13 patients or 40.6%) and the lowest frequency was at the third degree (2 patients or 6.3%).
In terms of Fisher score, the highest distribution of frequency is at the fourth degree (13
patients or 40.6%) and the lowest frequency was at the first degree (2 patients or 6.3%). In
terms of lactic acid level, there are 68.8% patients of which lactic acid levels are equivalent to
or greater than 2 mmol/l and 31.3% of which lactic acid levels are less than 2 mmol/I.

Table 2 — Relationship between Sex and GOS

GOS p
Sex Poor (1-3) Good (4-5)
N % N %
Female 5 15.6 8 25 0.280
Male 11 34.3 8 25

Table 2 showed that based on Chi Square test, p = 0.280 (p > 0.05) which means there
is no significant relationship between sex and prognosis measured with GOS.

Table 3 — Combination between Hunt and Hess and Fisher Scores and GOS Score

GOS
Hunt and Hess Scores Poor (1-3) Good (4-5) p R
N % N %
15 Degree 0 0 3 9.4%
2" Degree 0 0 5 15.6%
3" Degree 0 0 1 3.1% 0.000 0.626
4" Degree 11 34.4% 7 21.9%
5" Degree 5 15.6% 0 0%
GOS
Fisher Poor (1-3) Good (4-5) p R
N % N %
1% Degree 0 0 2 6.2
2" Degree 0 0 7 21.9 0.000 0.626
3" Degree 7 21.9 3 9.4
4" Degree 9 28.1 4 12.5
L . GOS
Combination between Hunt and Hess and Fisher Poor (1-3) Good (4-5) Total p r
Poor (Hunt and Hess 4-5, Fisher 3-4) 16 7 23
Good (Hunt and Hess 1-3, Fisher 1-2) 0 9 9 0.000 0.626
Total 16 16 32

Table 4 — Combination between Lactic Acid Level and WFNS Score and GOS

GOS
WEFENS Poor (1-3) Good (4-5) p R
N % N %
1% Degree 0 0 5 15.6
2" Degree 0 0 3 9.4
3" Degree 0 0 2 6.2 0.000 0.674
4" Degree 7 21.9 6 18.8
5" Degree 9 28.1 0 0
GOsS
Lactic Acid Level Poor (1-3) Good (4-5) p R
N % N %
<2 mmol/l 0 0 10 31.2
>=2 mmol/l 16 50% 6 68.8 0.000 0.674
Combination between WFNS and Lactic Acid Level GOS Total p R
Poor (1-3) Good (4-5)
Poor (WFNS 4-5, Lactic Acid >=2 mmol/l) 16 6 22
Good (WFNS 1-3, Lactic Acid <2 mmol/l) 0 10 10 0.000 0.674
Total 16 16 32
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Nominal data were analyzed using Chi Square test. The result is p=0.000 and r= 0.626,
which shows a significant relationship between combination of Hunt and Hess Scores and
Fisher Score to prognosis for patients with Glasgow Coma Score (GOS). The relationship is
quite string in which r= 0.626 (r= >0.5) so that Hunt and Hess score and Fisher score,
combined or uncombined, are able to predict prognosis for patients with spontaneous
subarachnoid hemorrhage.

In this study, Hunt and Hess scores are classified into two groups, A and B. This
classification has remained a controversy since Hunt and Hess scores at the third degree
have sustainability level of 50%. Some previous studies categorized Hunt and Hess scores
into two groups with good and poor outcomes. Hunt and Hess scores are divided into two
groups, 1 to 3 (good grade) and 4 to 5 (poor grade). It is based on De Marchis et al (2014)’s
study to describe risk for hypertension towards recurrent bleeding in patients with
spontaneous subarachnoid hemorrhage, which increases mortality and morbidity rate [11].

Based on Table 4, nominal data are analyzed with Chi Square test and the result is
p=0.000 and r= 0.674, which shows a strong relationship between in the combination of
WFNS score and lactic acid level with a prognosis on patients with spontaneous
subarachnoid hemorrhage. Therefore, WFNS score and lactic acid level, combined or
uncombined, can be used to predict prognosis for patients with spontaneous subarachnoid
hemorrhage.

DISCUSSION OF RESULTS

Out of 32 samples, the total of male and female samples is similar. The percentage of
female samples is 40.6%, while that of male samples is 59.4%, which can be associated to
steroids, sex hormone that influence a response to inflammation based on Turan et
al.,(2016)’s study in 2015. The risk of spontaneous subarachnoid hemorrhage increases in
females, which may occur due to lack of estrogen and menopause [10].

Hunt and Hess scores and Fisher score has significant influence towards prognosis for
patients with spontaneous subarachnoid hemorrhage. The p of each variable, where Hunt
and Hess score is p = 0.000 and Fisher score is p=0.000. The relationship strength between
each of the independent variables towards prognosis shows that there is a significant
relationship between Fisher score and Hunt and Hess scores with prognosis (r =0.626). The
Combination of Fisher score and Hunt and Hess scores is a good indicator for predicting
prognosis in patients with spontaneous subarachnoid hemorrhage where p = 0.000 and r=
0.626. Higher Hunt and Hess scores result in a higher mortality due to spontaneous
subarachnoid hemorrhage. Higher Hunt and Hess score, is an independent predictor towards
prognosis [11].

Based on the data analysis, higher Hunt and Hess scores result in a higher mortality
rate. Patients with spontaneous subarachnoid hemorrhage whose Hunt and Hess scores are
categorized as the fourth degree have poor prognosis. Number of patients whose Hunt and
Hess scores are categorized as a fourth degree and have a good GOS score of eleven and
the number of patients with poor GOS score is seven. Bailes et al's study reported a 77%
survival rate and a 54.3% good outcome rate; Gumprecht et al. Reported a 64% good
outcome in patients whose Hunt and Hess score is categorized as the fourth degree; and Le
Roux et al reported a 57% survival rate with approximate 38.3% rate of good outcome. With
accurate and aggressive preliminary management, survival rate and prognosis of patients
whose Hunt and Hess scores are categorized as the 4" and 5" degree are improving [12].

Based on the combination between Hunt and Hess scores and Fisher score, it can be
concluded that the combination is a good indicator for predicting prognosis for patients with
spontaneous subarachnoid hemorrhage where p = 0.000 and the strength of variables to
prognosis is high (r=0.626). This shows that the combination of both between Hunt and Hess
scores and Fisher score and the combination between WFNS score and lactic acid levels
can be used to predict prognosis. In conclusion, all variables mentioned previously can
predict prognosis accurately.
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Relationship between the Combination of Lactic Acid Levels and WFNS Score in
Predicting the Prognosis of Spontaneous Subarachnoid Hemorrhage. Lactic acid levels and
WFNS score have significant influence towards prognosis for patients with spontaneous
subarachnoid hemorrhage. The p value for lactic acid is p = 0.000 while that of WFNS score
is p = 0.000. The strength of the relationship between each of the independent variables and
prognosis is high (r = 0.674).

The combination of lactic acid level and WENS score is a good indicator for predicting
prognosis for patients with spontaneous subarachnoid hemorrhage where p = 0.000 and the
strength of the relationship is high (r =0.674).

There is a significant relationship between lactic acid level and mortality rate of patients
with spontaneous subarachnoid hemorrhage, even though production of lactic acid is
influenced by several factors, including an endogenous factor which cannot be predicted and
is different between individuals. Patients whose lactic acid level exceeds the normal level
have higher mortality rate. Out of the 32 patients with spontaneous subarachnoid
hemorrhage, 68.8% (22 samples) experienced increase of lactic acid level > 2mmol/l.

Higher WFENS score indicates a higher mortality rate due to spontaneous subarachnoid
hemorrhage. A higher WFNS score based on clinical presentation measured with Glasgow
Coma Scale is an independent predictor of prognosis [5, 11].

This study showed that WFNS score, lactic acid levels and a combination of WFNS
score and lactic acid levels are indicators that predict prognosis since all of the variables
mentioned above have a high capability to predict prognosis.

The findings of this study supported by Pegoli et.al (2015) study where fourth degree of
WEFNS score, which is formerly predicted to have poor prognosis, has good prognosis after
prompt treatment. There are nine patients with spontaneous subarachnoid hemorrhage in the
fifth degree of WFNS score and poor GOS score [5, 11, 14].

Previous studies have not mentioned any ability of lactic acid level as a biomarker for
prognosis in a patient with spontaneous subarachnoid hemorrhage. Data show that there is a
relationship between lactic acid levels and the prognosis of patients in spontaneous
subarachnoid hemorrhage and provides useful information about severity and mortality. High
WFNS score is an indicator of clinical severity. This score has several limitations, for
instance, several clinical presentations cannot be described efficiently or this score does not
take the comorbidity of the patients into account [5, 11, 14].

Very few literatures have been studied about lactic acid metabolism in spontaneous
subarachnoid hemorrhage. There are two mechanisms of increased lactic acid in patients
with spontaneous subarachnoid hemorrhage which are hypoxia and hyperglycolysis. The
pathofisiology mechanism of increased lactic acid in patients with subarachnoid bleeding are
still unknown, however it can be concluded that hyperglycolisis or hypoxia or both had a role
in increased lactic acid [7, 8, 15, 16].

This study concluded that all scores have a good capability to predict mortality rate of
patients with spontaneous subarachnoid hemorrhage, and thus, all of them can be used to
predict the mortality rate of patients with spontaneous subarachnoid hemorrhage. CT-scan is
still widely used for diagnosis. The result of a CT-Scan can be used to predict mortality rate
with Fisher score, which based on this study can predict mortality rate as accurately as the
other scores.

CONCLUSION

The four types of modality have significant influence towards prognosis for patients with
spontaneous subarachnoid hemorrhage. WFENS or Hunt and Hess scores, can be used
mainly for health service in public health centres or type D,C and B hospitals where neither
CT-scan nor lactic acid serum is available. Fourth degrees of WFNS and Hunt and Hess
scores have good prognoses that differ from previous studies in which these scores had poor
prognosis. This study shows that prompt and accurate treatment in the first 24 hours could
have good prognosis.

27



10.

11.

12.

13.

14

15.

16.

Biotika, 1(26), February 2019

REFERENCES

Chan, G & Ooi, S 2015, 'Subarachnoid Haemorrhage', in S Ooi & P Maning (eds), Guide
To The Essentials Emergency medicine, Second edn, Mc Graw Hill, Singapore, pp. 456-
61.

Hackman, JL, Nelson, AM & Ma, OJ 2016, 'Spontaneous Subarachnoid and Intracerebral
Hemorrhage', in M Judith E. Tintinalli, MS (ed.), Tintinall's Emergency Medicine A
Comprehensive Study Guide, 8th edn, vol. 1, Mc Graw Hill, United State, pp. 1137-41.
Huff, JS, Wintermark, M & Ghaemmaghami, CA 2014, 'Intracranial Hemorrhages', in M
James G. Adams (ed.), Emergency Medicine Clinical Essential, second edn, vol. 2,
Elsevier, Philadelphia, pp. 896-904.

Kwiatkowski, T & Friedman, BW 2014, 'Headache Disorders', in P Rosen (ed.), Rosen's
Emergency Medicine Concepts and Clinical Practice, 8th edn, vol. 1, Elsevier,
Philadelphia, pp. 1386-97.

Aisiku I.P., Chen P.R., Truong H., Monsivais D.R. & Edlow J., 2015. Admission serum
lactate predicts mortality in aneurysmal subarachnoid hemorrhage, The American journal
of emergency medicine, 34(4): pp. 708-712.

Edlow J.A. dan Fisher J., 2012. Diagnosis of Subarachnoid Hemorrhage, Time to Change
the Guidelines?, 43(8): pp. 2031-2032.

Blomkalns, AL 2006, 'Lactate—A Marker for Sepsis and Trauma', Emergency Medicine
Cardiac Research and Education Group, vol. 2.

Casserly, B, Phillips, GS, Schorr, C, Dellinger, RP, Townsend, SR, Osborn, TM,
Reinhart, K, Selvakumar, N & Levy, MM 2015, 'Lactate measurements in sepsis-induced
tissue hypoperfusion: results from the surviving sepsis campaign database*', Critical care
medicine, vol. 43, no. 3, pp. 567-73.

De Marchis, GM, Lantigua, H, Schmidt, JM, Lord, AS, Velander, AJ, Fernandez, A, Falo,
MC, Agarwal, S, Connolly, ES & Claassen, J 2014, 'Impact of premorbid hypertension on
haemorrhage severity and aneurysm rebleeding risk after subarachnoid haemorrhage’,
Journal of Neurology, Neurosurgery & Psychiatry, vol. 85, no. 1, pp. 56-9.

Turan, N, Heider, RA-J, Zaharieva, D, Ahmad, FU, Barrow, DL & Pradilla, G 2016, 'Sex
differences in the formation of intracranial aneurysms and incidence and outcome of
subarachnoid hemorrhage: review of experimental and human studies', Translational
stroke research, vol. 7, no. 1, pp. 12-9.

Behrouz, R., & Zakaria, A. (2015). Can the World Federation of Neurosurgical Societies
Classification Accurately Predict Outcomes in Intracerebral Hemorrhage? J Vasc Interv
Neurol, 8(2), 9-12.

Chiang, V. L. S., Claus, E. B., & Awad, I. A. (2000). Toward more rational prediction of
outcome in patients with high-grade subarachnoid hemorrhage. Neurosurgery, 46(1), 28—
36. https://doi.org/10.1093/neurosurgery/46.1.28

13.Pegoli M, Mandrekar J, Rabinstein AA, Lanzino G. 2015. Predictors of excellent
functional outcome in aneurysmal subarachnoid hemorrhage. J Neurosurg 122:414—-418

. Aggarwal, A., Dhandapani, S., Praneeth, K., Sodhi, H. B. S., Pal, S. S., Gaudihalli, S., ...

Mathuriya, S. N. (2018). Comparative evaluation of H&H and WFNS grading scales with
modified H&H (sans systemic disease): A study on 1000 patients with subarachnoid
hemorrhage. Neurosurgical Review, 41(1), 241-247

Fuller, B. M., & Dellinger, R. P. (2012). Lactate as a hemodynamic marker in the critically
ill. Current opinion in critical care, 18(3), 267-72.

Oddo, M, Levine, JM, Frangos, S, Maloney-Wilensky, E, Carrera, E, Daniel, RT, Levivier,
M, Magistretti, PJ & LeRoux, PD 2012, 'Brain lactate metabolism in humans with
subarachnoid hemorrhage', Stroke, vol. 43, no. 5, pp. 1418-21.

28



