
21

A QUALITATIVE AND QUANTITATIVE ANALYSIS OF REMIFENTANIL-PROPOFOL PHARMACODY-
NAMIC INTERACTION WITH RESPONSE SURFACE MODEL   
Lu Yang, MD, Bin Wei, MD, LiPing Zhang, MD, Min Li, MD, XiangYang Guo, MD, Peking University Third 
Hospital, Beijing, CHINA

Background: Response surface model (RSM) is a new method to study the pharmacodynamic interactions among anes-
thetics. The objective of the study was to apply RSM to characterize the interactions between remifentanil and propofol.   

Methods:�7KH�VWXG\�ZDV�DQ�RSHQ�ODEHO��UDQGRPL]HG��SURVSHFWLYH�VWXG\�XVLQJ�SDUDOOHO�VOLFHV�GHVLJQ�����SDWLHQWV�ZLWK�$6$ɈRU�
,,��DJHG�������\U��UHFHLYHG��WDUJHW�FRQWUROOHG�LQIXVLRQ�RI�UHPLIHQWDQLO������QJ�PO��DQG�SURSRIRO�����ƫJ�PO��DW�YDULRXV�WDUJHW�
concentration pairs.  After reaching pseudo–steady state drug levels, the response to laryngoscopy and cardiovascular side 
effects were observed for each target concentration pair. The pharmacodynamic interactions were analyzed by RSM. The 
response surfaces of laryngoscopy and cardiovascular side effects were combined to identify target concentration range of 
remifentanil and propofol that provided a high probability of nonresponsiveness to larygoscopy and a low probability of 
cardiovascular side effects. 

Results: Figure A and Figure B showed the relations between remifentanil-propofol concentration and the interaction index 
(I(Q)) for response to laryngoscopy and cardiovascular side effects, respectively. I(Q) described the pharmacodynamic 
interactions qualitatively and quantitatively, which indicated strongly synergy between remifentanil and propofol (P< 
0.001). The dark area in Figure C showed the optical combinations that blunt laryngoscopy without cardiovascular side 
effects. 

Conclusion: RSM can analyze the pharmacodynamic interactions qualitatively and quantitatively. RSM reveals the tre-
PHQGRXV�V\QHUJ\�EHWZHHQ�UHPLIHQWDQLO������QJ�PO��DQG�SURSRIRO����ƫJ�PO�� � LQ�EOXQWLQJ�UHVSRQVHV�WR�ODU\QJRVFRS\�DQG�
cardiovascular side effects. 


