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• Midazolam (MDZ) is widely used to sedation patients in intensive care units and to induce 
anesthesia because of the rapid onset and short onset and short duration of its effects. 

 
• MDZ is rapidly and extensively metabolized by the liver and intestinal microsomal enzymes. 

Many factors, such as age, sex, concomitant medication, and hepatic function may influence the 
activity of CYP3A isoforms 

 
• The bispectral index (BIS), a processed electroencephalographic parameter is widely used to 

quantify the hypnotic effects of anesthetics and can serve as a tool to monitor and titrate the 
pharmacodynamic effects of anesthetic drugs.  
 

• Both the pharmacokinetics and pharmacodynamics of MDZ were significantly impaired in 
patients with hepatic cirrhosis. The effects of liver function on sensitivity to MDZ and prediction 
of the BIS for loss of consciousness (LOC) remains unclear.  

 
• The main focus of this research was to examine the influence of liver function on the MDZ 

concentration and the BIS value at the time of loss of consciousness in patients. The results may 
provide guidance for clinicians using MDZ and the BIS when treating patients with liver 
malfunction.  
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45 patients were studied  

Normal group: 
15 patients  with  liver 
function 

Ethical approval and patient consent 

Moderate group: 
15 patients with moderate abnormal liver 
function, based on ultrasonic diagnosis of a 
moderately fatty liver and elevated alanine  
transaminase levels of less than three times 
normal 

Severe group: 
1 5 patients with end-
stage liver disease 
underwent liver 
tranplantation 

A radial artery and two intravenous trocars were placed. 
ECG, HR, EtCO2, SPO2 and BIS were monitored. 
100% oxygen were deliverd through a pxygen mask 
 

The MDZ infusion started from the target concentration of 50 ng/ml, and was increased by 
increments of 50 ng/ml every 30 s until LOC occurred 
Blood sample: before and at time of loss of consciousness (LOC) 
 

No patients received premedication 

Baseline data 

EC50 at time of LOC BIS50 at time of LOC 
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• The results for the EC50 of MDZ and the BIS50 for LOC (95% CI) for each group are listed in Table 2. Logistic 
regression analysis showed that the EC50 of MDZ for LOC in the severe group was significantly lower (P<0.05), 
while the BIS50 was significantly higher compared with the corresponding values in the normal and moderate 
groups (P<0.05).  
 

• Regression analysis showed a coefficient of correlation between the concentration of MDZ at LOC and ALT of r=-
0.542, and a correlation with ALB of r=0.590. The coefficient of correlation between the BIS at LOC and ALT was 
r=0.630, and the correlation with ALB was r=0.681. All correlation coefficients from the regression analysis were 
much lower than 0.5, indicating that ALT and ALB explained less than 50% of the concentration of MDZ and of the 
BIS at LOC. 

 
• The linear range of MDZ detected was 20-500 ng/mL and the limit of detection of MDZ in plasma was about 15 

ng/mL. The coefficient of variation of this HPLC method was less than 10% within the range of concentrations 
measured in this study 

 
• Relationship between the probability of unconsciousness and the concentration of MDZ and the BIS showed that 

compared to the normal and moderate groups, in the severe group the concentration curve shifted to the left, 
whereas the BIS curve shifted to the right. 
 

 
• In summary, we have investigated the effect of hepatic function on the LOC and the BIS in patients. We 

demonstrated that patients with end-stage liver disease were more sensitive to MDZ and the prediction of the 
timing of LOC following MDZ treatment was affected, while there were no changes in patients with moderately 
abnormal hepatic function. Clinicians should be aware of the possible need to reduce anesthesia or the sedation 
dose of MDZ for patients with hepatic dysfunction. 
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Presenter
Presentation Notes
La agricultura es una de las actividades más importantes del mundo 
También es el usuario de agua más grande y responsable de una gran parte de su contaminación de la degradación del suelo.
Aunque en los últimos años se han hecho grandes avances en esta área aún no es suficiente
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