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AIM OF THE WORK 

The aim of the work was to compare between the use of entral simvastatin versus 
placebo in addition to usual medications including appropriate antibiotics in mechanically 
ventilated patients 48hours after intubation and with suspicion to VAP as regards: 

1.  ICU stay length. 

2. Ventilator days. 

3. Morbidity complications (ARDS). 

4. 28 days mortality. 
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PATIENTS 
This prospective study will be carried out on 60 patients receiving mechanical 

ventilation  more than 48 hours with suspesion  of VAP  using medcalc version 12 method 
.These patient  admitted consecutively to critical care units at Alexandria  university  main 
hospital. 

 

Patients will be randomized in two groups using closed envelope method of 
randomization . 

 

� Group I: Will include 30 patients receiving simvastatin 60mg/ day in addition to usual 
therapy including appropriate antibiotics in suspected patient with VAP.                                                                               

� Group II: Will include 30 patients receiving placebo on mechanical ventilation as 
control group with usual therapy including appropriate antibiotics in suspected patient 
with VAP. 

 

Inclusion criteria: 

1. Adult patient with age more than 18 years. 
2. First episode of suspicion of VAP with a clinical pulmonary infection score DCPIS E

≥5.  

3. Receiving mechanical ventilation more than 48 hours. 

Exclusion criteria: 

1. Patients died or weaned from mechanical ventilation in less than 48 hours of 
mechanical ventilation. 

2. Age ≤ 18 years old. 
3. Pregnant women. 
4. Severe chronic liver disease. 
5. Patient unable to receive or unlikely absorbe entral drug.  
6. Simvastatin treatment received under mechanical ventilation for another disease. 
7. Simvastatin specific exclusions, allergy or intolerance.  
          
      This study could include trauma patients, sepsis patients independent of its 
source,cerebrovascular accident patients 
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METHODS 

� Informed consent was taken from next of kin of patients according to ethical committee 
recommendation of Alexandria Faculty of medicine. 

� The following data was collected:  

1. Demographic data as name, age or sex. 
2. Medical history. 
3. Full clinical examination. 
4. Measurement of : 

� Vital signs (blood pressure, heart rate, respiratory rate, temperature), on 
admission, on 48 hours after admission and every 4 hours. 

� Arterial blood gases for assessment of respiratory failure and hypoxic index 
measurement and indications for mechanical ventilation at admission or after 
admission, then arterial blood gases every 6 hours for assessment of the effect of 
simvastatin and placebo on oxygen tension (PaO2) and as long as patient on 
mechanical ventilation and for 24 hours after weaning from mechanical 
ventilation then every 24 hours until discharge.  

Every day assessment by using venous blood sample for: 

� Complete blood count, and sepsis markers Dc- reactive proteinE every 48 hours for 
evaluating sepsis status and progression of the patient condition.  

� Hepatic function tests (total and direct bilirubin) and liver enzymes, serum 
glutamic oxaloacetic acid transaminase and serum glutamic pyruvic transaminase 
(SGOT, SGPT) this in order to follow up effect of simvastatin on liver profile as a 
side effect.and renal functions (urea, creatinine). 

� Daily chest x ray for assessment of gross chest condition and follow up 
progression of VAP ( as improvement or deterioration). 

� Sputum culture (mini-bal) at 1st day of VAP suspicion and as required later( as no 
response to antibiotics , deterioration of patient condition) . 

� Sequential Organ Failure Assessment (SOFA) score on admission and every day 
calculation.(135) 

• Respiratory System 

PaO2/FiO2 (mmHg) 
SOFA 
score 

< 400 1 
< 300 2 

< 200 and mechanically 
ventilated 

3 

< 100 and mechanically 
ventilated 

4 
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• Nervous System 

Glasgow coma scale  SOFA score 
13 – 14 1 
10 – 12 2 
6 – 9 3 
< 6 4 

• Cardio Vascular System 

Mean Arterial Pressure OR administration of 
vasopressors required 

SOFA 
score 

MAP < 70 mm/Hg 1 
dop <= 5 or dob (any dose) 2 
dop > 5 OR epi <= 0.1 OR nor <= 0.1 3 
dop > 15 OR epi > 0.1 OR nor > 0.1 4 

. Liver 
Bilirubin (mg/dl) 

[µmol/L] 
SOFA 
score 

1.2 – 1.9 [>20 - 32] 1 
2.0 – 5.9 [33 - 101] 2 
6.0 – 11.9 [102 - 204] 3 
> 12.0 [>204] 4 

 
• Coagulation 

Platelets×103/
mcl 

SOFA 
score 

< 150 1 
< 100 2 
< 50 3 
< 20 4 

• Renal System 
Creatinine (mg/dl) [µmol/L] (or urine 

output) 
SOFA 
score 

1.2 – 1.9 [110 - 170] 1 
2.0 – 3.4 [171 - 299] 2 
3.5 – 4.9 [300 - 440] (or < 500 ml/d) 3 
> 5.0 [>440] (or < 200 ml/d) 4 

Table  no. (4): SOFA score components 

   CPIS every day for evaluation of response of the patient to enteric Dnasogastric 
,orogastric E  simvastatin 60mg and assess if the patient is improving or deteriorating until 
weaning from mechanical ventilation. .(136) 
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Table of CPIS 

Parameter Score (check all that apply) 

Temperature (Celsius) 
>36.5 and <38.4 
>38.5 and <38.9 
>39.0 or <36.5  

White Blood Cell Count 
>4,000 and <11,000 
<4,000 or >11,000 
<4,000 or >11,000 AND band forms >50%  

Tracheal Secretions 
None or scant 
Non-purulent 
Purulent  

PaO2/FiO2 
(*ARDS is defined as a PaO2/FiO2 <200, 
PAOP <18 mmHg, and acute bilateral 
infiltrates)  

>240, ARDS* or pulmonary contusion 
<240 and no ARDS*  

Chest Radiograph 
No infiltrate 
Diffuse (or patchy) infiltrate 
Localized infiltrate  

Table no.( 5) CPIS score 

� Quantitative cultures will be performed for microbiological confirmation of VAP with 
minibal  

� Group (I); case group; will receive enteralDnasogastric,orogastricE simvastatin 
60mg per day after 48hours of intubation and for 28 days or discharged/ death 
from/ in ICU provided that VAP signs start to appear (new onset fever, 
leukocytosis, new radiological signs, profuse purulent or mucoid secretions) 

� Group (2) ; control group; will  receive placebo and follow up patients as case 
group characters  

Patients will be followed until discharge/ death, and the outcome will be recorded as 
regards: 

• ICU stay. 

• Duration of mechanical ventilation. 

• Morbidity complications DARDSE 

• 28 days mortality. 

This laboratory and radiological measures were done in every patient among 60 
patients 30 patients as cases and 30 patients as control to evaluate response to enteric 
simvastatin 60 mg. 
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Statistical analysis of the data 

Data were fed to the computer and analyzed using IBM SPSS software package 
version 20.0. Qualitative data were described using number and percent. Quantitative data 
were described using Range (minimum and maximum), mean, standard deviation and 
median. Comparison between different groups regarding categorical variables was tested 
using Chi-square test. When more than 20% of the cells have expected count less than 5, 
correction for chi-square was conducted using Fisher’s Exact test or Monte Carlo 
correction. The distributions of quantitative variables were tested for normality using 
Kolmogorov-Smirnov test, Shapiro-Wilk test and D'Agstino test, also Histogram and QQ 
plot were used for vision test.  If it reveals normal data distribution, parametric tests was 
applied. If the data were abnormally distributed, non-parametric tests were used. For 
normally distributed data, comparison between two independent population were done 
using independent t-test. For abnormally distributed data, comparison between two 
independent population were done using Mann Whitney test. Significance of the obtained 
results was judged at the 5% level.  
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RESULTS 

This study was conducted on 60 patients above age of 18 years .30 male patients and 
30 female patients 

There is no significant statistical difference between 2 groups 

Table (6): Comparison between the studied groups according to demographic 
data  

 

Cases 
(n=30) 

Control 
(n=30) Test of 

Sig. 
p 

No. % No. % 

Sex      

χ
2= 0.0 1.000 Male  15 50.0 15 50.0 

Female  15 50.0 15 50.0 

Age      

Min. – Max. 24.0 – 81.0 29.0 – 89.0 

t = 1.486 0.143 Mean ± SD. 47.47±16.21 53.80±16.80 

Median 44.0 51.50 

t: Student t-test  
χ2: Value for chi square  
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Figure (13): Comparison between the studied groups according to sex 

 
Figure (14): Comparison between the studied groups according to age 
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There was no significant statistical difference between 2 groups according to past 
medical history.  

Table (7): Comparison between the studied groups according to demographic 
data  

 

Cases 
 (n=30) 

Control  
(n=30) 

No. % No. % 

Past medical history     

No past history  10 33.3 10 33.3 

DM 13 43.3 13 43.3 

HTN 12 40.0 12 40.0 

IHD 3 10.0 3 10.0 
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This study was conducted on 60 patients according to presentation to ICU. There was 
no significant statistical difference between 2groups according to presentation. 

Table (8): Comparison between the studied groups according to demographic 
data  

 

Cases 
 (n=30) 

Control  
(n=30) 

No. % No. % 

Presentation      

Trauma  15 50.0 15 50.0 

Chest infection 5 16.7 5 16.7 

CNS 10 33.3 10 33.3 
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Figure (16): HI in cases group 

 
Figure (17): HI in control group 
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Figure (18): Comparison between the two studied groups according to MV in cases 

 
Figure (19): Comparison between the two studied groups according to MV in control 
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Figure (20): Comparison between the two studied groups according to vasopressors 

in cases 

 
Figure (21): Comparison between the two studied groups according to vasopressors 

in control 
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Table (36): Comparison between the studied groups according to outcome 

 

Cases  
(n=30) 

Control 
(n=30) Test of 

Sig. 
p 

No. % No. % 

Outcome       

Discharged 22 73.3 18 60.0 
χ2= 1.200 0.273 

Died 8 26.7 12 40.0 

Day of death (n=8) (n=12)   

Min. – Max. 6.0 – 12.0 5.0 – 10.0 

Z = 1.001 0.317 Mean ± SD. 9.0 ± 2.20 8.33 ± 1.44 

Median 9.50 9.0 

Arrhythmia        

No 20 66.7 20 66.7 
χ2= 0.000 1.000 

Yes 10 33.3 10 33.3 

t: Student t-test 
χ2: chi square test 

 
Figure (22): Comparison between the studied groups according to outcome 
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Table (37): Comparison between the studied groups according to mechanical 
ventilator and vasopressors days 

 
Cases  
(n=30) 

Control 
(n=30) 

Z p 

MV days     

Min. – Max. 5.0 – 13.0 6.0 – 14.0 

1.107 0.268 Mean ± SD. 7.93 ± 2.07 8.63 ± 2.36 

Median 8.0 8.0 

Vasopressors days     

Min. – Max. 0.0 – 12.0 1.0 -14.0 

1.748 0.080 Mean ± SD. 6.13 ± 3.15 7.73 ± 3.28 

Median 6.0 7.0 

Z: Z for Mann Whitney test 

*: Statistically significant at p ≤ 0.05  

Table (38): Comparison between the studied groups according to ICU stay length/ 
days 

 
Cases  
(n=30) 

Control 
(n=30) 

Z p 

ICU stay length/ days     

Min. – Max. 6.0 – 14.0 5.0 – 14.0 

1.107 0.268 Mean ± SD. 7.93 ± 2.07 8.63 ± 2.36 

Median 8.0 8.0 

* Z: Z for Mann Whitney test 
: Statistically significant at p ≤ 0.05 
 

         According to outcome. mechanical ventilation days ,vasopressor days ,ICU stay 
length. There was no significant statistical difference between 2 groups.  
 
 
 

 

o b e i k a n d l . c o m 



Results  

68 

 
 
Figure (23): Comparison between the studied groups according to mechanical 

ventilator and vasopressors days 
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