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Abstract 
Background/aim: Mortality and morbidity still remain high in patients with traumatic brain 

injuries. Understanding the role of new treatments in these patients is critical. The aim of this 

study was to determine the effect of simvastatin on survival and outcome in traumatic brain 

injury patients. 

Materials and methods: Forty patients were assigned to receive either simvastatin or a 

placebo. All data, including the Glasgow Coma Scale score, intensive care unit mortality 

(ICU), length of ICU stay, and duration of mechanical ventilation, were collected. The effect 

of simvastatin on the collected data was then investigated. 

Results: The Glasgow Coma Scale level was significantly higher in the simvastatin group. 

The overall mortality rate, duration of mechanical ventilation, and length of intensive care 

unit stay were similar between the 2 groups. 

Conclusion: Simvastatin could be suggested as an adjunctive therapy in traumatic brain 

injury patients. 
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Introduction 
Traumatic brain injuries (TBIs) are a 

leading cause of morbidity and mortality. 

Recent evidence suggests that TBIs 

accounted for the majority of trauma deaths 

in Europe. This situation is comparable in 

the United States and is even worse in 

developing countries
(1)

. Despite recent 

improvements in the management of 

patients with TBI in intensive care, 

mortality and morbidity in these patients 

still remain high
(2)

. Therefore, under-

standing the role of new treatments in TBI 

outcome and mortality is critical. An acute 

inflammatory response occurs within the 

central nervous system (CNS) after severe 

TBI. This response leads to brain damage 

following traumatic injury
(3)

. Statins are 

characterized as reductase inhibitors and 

have 3-hydroxy-3-methylglutaryl coenzyme 

activity. A wide variety of advantages of 

statins has been proven through recent 

research. Antiinflammatory actions, the 

direct activation of heme oxygenase, direct 

interference in leukocyte-endothelial 

interactions, and direct inhibition of major 

histocompatibility complex class II are the 

effects of statins that are independent of 

their lipid-lowering ability
(4)

. 

 

Materials and methods 

Study design 

After approval by the local ethics 

committee of Minia university, 44 patients 

were enrolled in this placebo-control 

clinical trial. Valid informed written 

consent was obtained from all patients or 

their relatives. 

 

Study participants 

Between May 2415 to May 2416, 44 

patients their ages ranged from 11 to 64 

years with acute TBI (GCS 2-12) admitted 

to ICU within 24 hours, were screened for 

eligibility for enrollment in the trial. 

Exclusion criteria were allergy to statins, 

myopathies, major organ dysfunction 

(renal, liver, cardiovascular) and life 

threatening multiple trauma. 

 

Randomization 

Patients who met the inclusion criteria were 

randomly assigned to receive either 

simvastatin (Zocor, 44 mg, tablet) at a dose  
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of 14 mg on the first day followed by 44 

mg daily, or a placebo. The patients were 

allocated to 1 of the 2 groups according to a 

randomization code list in a randomly 

permuted block design generated using a 

computer program. 

 

Data extraction 

Including, age, sex, Glasgow Coma Scale 

score on admission and discharge, intensive 

care unit (ICU) mortality, length of ICU 

stay and duration of mechanical ventilation 

were recorded. 

 

Statistical analysis 

The collected data were coded, tabulated, 

and statistically analyzed using SPSS 

program (Statistical Package for Social 

Sciences) software version 24. 

Descriptive statistics were done for 

numerical data by mean, standard deviation 

and minimum& maximum of the range, 

while they were done for categorical data 

by number and percentage. 

Analyses were done for parametric 

quantitative data between the two groups 

using independent sample t test and for 

non- parametric quantitative data using 

Mann Whitney test. 

Analyses were done for qualitative data 

between the two groups using Fisher Exact 

test. 

The level of significance was taken at (P 

value < 4045). 

 

Results 
Patient characteristics 

Forty patients were enrolled in this 

prospective, randomized study. 24 patients 

received simvastatin and 24 patients 

received a placebo. patient characteristics 

were comparable in terms of age, sex and 

GCS score upon admission. 

 

Outcome 

The overall ICU mortality rate, and the 

length of ICU stay were similar between the 

groups. When the GCS score at discharge 

was compared with GCS at admission, 

there was an increase in both groups; 

however, the GCS score at discharge was 

significantly higher in the simvastatin 

group (Table 1). 

 

 

Variables  Statin group 

(n = 81) 

Placebo group 

(n=81) 
P value 

ICU stay (days): 

Range. 

Mean ± SD 

 

(2-1) 

40331034 

 

(2-1) 

502431.11 
40104 

ICU mortality (no., %)  

No  

Yes 

 

11 (153) 

2 (153) 

 

12 (253) 

1 (53) 

 

4.041 

 

GCS at discharge 

Median 

IQR 

11 

(14-12) 

13 

(11-13) 
< 10111* 

*Statistically significant difference between groups (P < 4045). 

SD: Standard deviation, GCS: Glasgow Coma Scale, ICU: intensive care unit, (no.) and (%): 

number and percentage, IQR: interquartile range. 

 

Discussion 
The beneficial effect of statin treatment 

after TBI is probably true in humans as well 

as in animals
(5)

. Our study presents 

preliminary data that are in agreement with 

this theory. In this study, TBI patients 

treated with simvastatin showed higher 

GCS scores at discharge compared with the 

control group. The reason for this finding 

can be related to the antiinflammatory 

effect of statins on secondary injury 

mechanisms after TBI. Antiinflammatory 

and neuroprotective effects of statins have 

been proven by several preclinical 

studies
(6)

. 

 

In this study, patients in the study and 

control groups did not have significantly 
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different lengths of ICU stay and the 

duration of mechanical ventilation. A 

similar finding was noted by Makris et al., 

2411.  

 

In our study, we failed to find significant 

difference between both groups as regard to 

reduction of hospital mortality with statin 

therapy during ICU stay. Our results were 

in agreement with Naghibi et al., 2416.  

 

The main limitation of this study was that it 

was carried out in a single institute and only 

on patients of the same race. Furthermore, 

the sample size was small. 

 

References 
1. Leitgeb J, Mauritz W, Brazinova A, 

Majdan M, Wilbacher I. Outcome after 

severe brain trauma associated with 

epidural hematoma. Arch Orthop 

Trauma Su 2413; 133: 122–240. 

2. Mercier E, Boutin A, Lauzier F, 

Fergusson DA, Simard JF, 

Zarychanski R, Moore L, McIntyre 

LA, Archambault P, Lamontagne F et 

al. Predictive value of S-144β protein 

for prognosis in patients with moderate 

and severe traumatic brain injury: 

systematic review and meta-analysis. 

Brit Med J 2413; 346: f1050. 

3. Lenzlinger PM, Morganti-Kossmann 

MC, Laurer HL, McIntosh TK. The 

duality of the inflammatory response 

to traumatic brain injury. Mol 

Neurobiol 2441; 241162–111. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Harbi S, Tamim L, Arabi Y. 

Association between statin therapy and 

outcome in critically ill patients. BMC 

Clin Pharmacol 2411; 11: 12–11. 

5. Sanchez-Aguilar M, Tapia-Perez JH, 

Sanchez-Rodriguez JJ, Vinas-Rios JM, 

Martinez-Perez P, Cruz-Mendoza E, 

Sanchez-Reyna M, Torres-Corzo JG, 

Gordillo-Moscoso A. Effect of 

rosuvastatin on cytokines after 

traumatic head injury. J Neurosurg 

2413; 111: 662–605. 

6. Beziaud T, Ru Chen X, El Shafey N, 

Frechou M, Teng F, Palmier B, Beray-

Berthat V, Soustrat M, Margaill I, 

Plotkine M et al. Simvastatin in 

traumatic brain injury: effect on brain 

edema mechanisms. Crit Care Med 

2411; 32: 1–1. 

0. Makris D, Manoulakas E, Komnos A, 

Papakrivou E, Tzovaras N, Hovas A, 

Zintzaras E, Zakynthinos E. Effect of 

pravastatin on the frequency of 

ventilator-associated pneumonia and 

on intensive care unit mortality: open-

label, randomized study. Crit Care 

Med 2411; 32: 2444–2446. 

1. Naghibi T, Madani S, Mazloomzadeh 

S, Dobakhti F. Simvastatin’s effects on 

survival and outcome in traumatic 

brain injury patients: a comparative 

study. Turk J Med Sci 2416; 46: 1-5. 


