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Zusammenfassung

        
Eine neue Stoffklasse für die Prophylaxe von postoperativer Übelkeit und Erbrechen (PONV) sind Neurokinin1–Rezeptor–Antagonisten, die eine den herkömmlichen Antiemetika vergleichbare Wirkung gegen Übelkeit und leicht überlegene Wirkung gegen Erbrechen erzielen. Derzeit ist nur Aprepitant in oraler Applikationsform zugelassen. Palonosetron ist ein neuer Vertreter der Serotonin3–Rezeptor–Antagonisten ohne die erhoffte Überlegenheit am 2. und 3. postoperativen Tag, möglicherweise aber mit dem Vorteil der Nichtbeeinflussung des OTc–Intervalls. Bei der PONV–Prophylaxe mit 5–HT3–Rezeptor–Antagonisten sollten Interaktionen mit postoperativen Analgetika genauer beachtet werden. Niedrig dosiertes Droperidol kann weiterhin als Standardvertreter der Neuroleptika in der PONV–Prophylaxe gelten.


      
        
Abstract

        
Neurokinin–1 receptor antagonists represent a new approach in the prevention of postoperative nausea and vomiting (PONV) and show an efficacy comparable with those of common antiemetics with some evidence for superiority with regard to vomiting. Currently, only aprepitant is available as an oral preparation. Palonosetron is a new representative of the serotonin–3 receptor antagonists but without the hoped for superiority on the 2nd and 3rd postoperative days. However, available data do suggest that palanosetron does not prolong the OTc interval. When using 5–HT3–receptor antagonists for the prevention of PONV, anaesthetists should be aware of negative interactions with analgesics. Low–dose droperidol has regained approval and should be considered as first choice among the current available neuroleptics.


      

Schlüsselwörter:

Aprepitant - Palonosetron - Droperidol - postoperative Übelkeit und Erbrechen




Key words:

Aprepitant - Palonosetron - Droperidol - postoperative nausea and vomiting



          
Kernaussagen

          
	
              
Neurokinin1–Rezeptor–Antagonisten erweitern das Spektrum der Antiemetika, indem sie zentral und peripher vermittelte emetogene Effekte der Substanz P aufheben.


            

	
              
Derzeit einziger Vertreter der neuen Stoffklasse ist Aprepitant in oraler Applikationsform. Eine Weiterentwicklung zur intravenösen Gabe ist das Prodrug Fosaprepitant.


            

	
              
In Phase II der klinischen Prüfung befinden sich Rolapitant und Casopitant. Sie sollen eine geringere Beeinflussung des CYP3A4–Metabolismus und eine über 48 h anhaltende klinische Wirkung aufweisen.


            

	
              
Palonosetron ist ein neuer Vertreter der 5–HT3–Antagonisten mit vergleichbarer Wirksamkeit ohne die erhoffte Überlegenheit am 2. und 3. postoperativen Tag.


            

	
              
Granisetron weist einen CYP2D6–unabhängigen Metabolismus auf, sodass sogenannte „rapid metabolizer” eher von Granisetron als von anderen 5–HT3–Antagonisten profitieren.


            

	
              
5–HT3–Antagonisten weisen Interaktionen mit postoperativen Analgetika auf: Ondansetron verringert die Wirksamkeit von Tramadol, während Tropisetron und Granisetron eine paracetamolvermittelte Analgesie komplett aufheben können.


            

	
              
Obwohl der klinische Einsatz der 5–HT3–Antagonisten mit der „black box warning” der FDA zum Droperidol sprunghaft anstieg, ist auch diese Substanzklasse weitgehend mit einer Verlängerung des OTc1Intervalls assoziiert.


            

	
              
Niedrig dosiertes Droperidol ist in Deutschland seit Juni 2008 wieder zur PONV–Prophylaxe zugelassen. Die potenziell pro–arrhythmogene OTc–Zeit–Verlängerung erfordert einen erhöhten Überwachungsaufwand, der bei Allgemeinanästhesien ohnehin Standard ist.


            

	
              
1–2 mg Haloperidol sind effektiv in der PONV–Prophylaxe – aufgrund häufigerer Nebenwirkungen jedoch kein adäquater Ersatz für Droperidol.


            

	
              
Mit 25 mg Metoclopramid lässt sich dieselbe relative Risikoreduktion für PONV erreichen wie mit anderen Antiemetika. 10 mg sind in der Prophylaxe dagegen weder klinisch effektiv noch eine adäquate Vergleichssubstanz in PONV–Studien.


            



        



Ergänzendes Material        
	
Supporting Information_Literature










Literaturverzeichnis


	
[bookmark: R040908-1]1 
              Carpenter DO, Briggs DB, Strominger N.. 
              Peptide induced emesis in dogs. 
              Behav Brain Res. 
              1984; 
              11 
              277-281 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-2]2 
              Apfel CC, Malhotra A, Leslie JB.. 
              The role of neurokinin–1 receptor antagonists for the management of postoperative nausea and vomiting. 
              Curr Opin Anaesthesiol. 
              2008; 
              21 
              427-432 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-3]3 
              Diemunsch P, Grelot L.. 
              Potential of substance P antagonists as antiemetics. 
              Drugs. 
              2000; 
              60 
              533-546 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-4]4 
              Hietala J, Nyman MJ, Eskola O. et al. .
              Visualization and quantification of neurokinin–1 (NK1) receptors in the human brain. 
              Mol Imaging Biol. 
              2005; 
              7 
              262-272 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-5]5 
              Rigby M, O'Donnell R, Rupniak NM.. 
              Species differences in tachykinin receptor distribution: further evidence that the substance P (NK1) receptor predominates in human brain. 
              J Comp Neurol. 
              2005; 
              490 
              335-353 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-6]6 
              Rupniak NMJ, Boyce S, Williams AR. et al. .
              Antinociceptive activity of NK1 receptor antagonists: non–specific effects of racemic RP678580. 
              Br J Pharmacol. 
              1993; 
              110 
              1607-1613 
            





PubMedGoogle Scholar





	
[bookmark: R040908-7]7 
              Gesztesi Z, Scuderi PE, White PF. et al. .
              Substance P (neurokinin–1) antagonist prevents postoperative vomiting after abdominal hysterectomy procedures. 
              Anesthesiology. 
              2000; 
              93 
              931-937 
            





PubMedGoogle Scholar





	
[bookmark: R040908-8]8 
              Diemunsch P, Gan TJ, Phillip BK. et al. .
              Single–dose aprepitant vs ondansetron for the prevention of postoperative nausea and vomiting: a randomized, double–blind phase III trial in patients undergoing open abdominal surgery. 
              Br J Anaesth. 
              2007; 
              99 
              202-211 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-9]9 
              Gan TJ, Apfel CC, Kovacs A. et al. .
              A randomized, double–blind comparison of the NK1 antagonist, aprepitant, versus ondansetron for the prevention of postoperative nausea and vomiting. 
              Anesth Analg. 
              2007; 
              104 
              1082-1089 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-10]10 
              Diemunsch P, Schoeffer P, Bryssine B. et al. .
              Antiemetic activity of the NK1 receptor antagonist GR205171 in the treatment of established postoperative nausea and vomiting after major gynaecological surgery. 
              Br J Anaesth. 
              1999; 
              82 
              274-276 
            





PubMedGoogle Scholar





	
[bookmark: R040908-11]11 
              Fukazawa Y, Maeda T, Kiguchi N. et al. .
              Activation of spinal cholecystokinin and neurokinin–1 receptors is associated with the attenuation of intrathecal morphine analgesia following electroacupuncture stimulation in rats. 
              J Pharmacol Sci. 
              2007; 
              104 
              159-166 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-12]12 
              Chen LW, Yung KKL, Chan YS.. 
              Neurokinin peptides and neurokinin receptors as potential therapeutic intervention targets of basal ganglia in the prevention and treatment of Parkinson's disease. 
              Curr Drug Targets. 
              2004; 
              5 
              197-206 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-13]13 
              Gobert A, Brocco M, Dekeyne A. et al. .
              Neurokinin1 antagonists potentiate antidepressant properties of serotonin reuptake inhibitors, yet blunt their anxiogenic actions: a neurochemical, electrophysiological, and behavioral characterization. 
              Neuropsychopharmacology. 
              2009; 
              34 
              1039-56 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-14]14 
              Gardner C, Perren M.. 
              Inhibition of anaesthetic–induced emesis by a NK1 or 5–HT3 receptor antagonist in the house musk shrew, Suncus murinus. 
              Neuropharmacology. 
              1998; 
              37 
              1643-1644 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-15]15 
              Reid K, Palmer JL, Wright RJ. et al. .
              Comparison of the neurokinin–1 antagonist GR205171, alone and in combination with the 5–HT3 antagonist ondansetron, hyoscine and placebo in the prevention of motion–induced nausea in man. 
              Br J Clin Pharmacol. 
              2000; 
              50 
              61-64 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-16]16 
              Cavaretta M, Noviasky J.. 
              Study flaw in comparisons of aprepitant and ondansetron. 
              Am J Health–Syst Pharm. 
              2007; 
              350 
              2422-2426 
            





PubMedGoogle Scholar





	
[bookmark: R040908-17]17 
              Kovac AL. et al. .
              Efficacy of repeat intravenous dosing of ondansetron in controlling postoperative nausea and vomiting: a randomized, double–blind, placebo–controlled multicenter trial. 
              J Clin Anesth. 
              1999; 
              11 
              453-459 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-18]18 
              Habib A, Gan TJ.. 
              The effectiveness of rescue antiemetics after failure of prophylaxis with ondansetron or droperidol: a preliminary report. 
              J Clin Anesth. 
              2005; 
              17 
              62-65 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-19]19 
              Diemunsch P, Apfel C, Gan TJ. et al. .
              Preventing postoperative nausea and vomiting: post hoc analysis of pooled data from two randomized active–controlled trials of aprepitant. 
              Curr Med Res Opin. 
              2007; 
              23 
              2559-2565 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-20]20 
              Keller M, Montgomery S, Ball W. et al. .
              Lack of efficacy of the Substance P (neurokinin1 receptor) antagonist aprepitant in the treatment of major depressive disorder. 
              Biol Psychiatry. 
              2006; 
              59 
              216-223 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-21]21 
              Faerber L, Drechsler S, Ladenburger S. et al. .
              The neuronal 5–HT3 receptor network after 20 years of research – evolving concepts in management of pain and inflammation. 
              Eur J Pharmacol. 
              2007; 
              560 
              1-8 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-22]22 
              Thompson AJ, Lummis SCR.. 
              The 5–HT3 receptor as a therapeutic agent. 
              Expert Opin Ther Targets. 
              2007; 
              11 
              527-540 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-23]23 Carlisle JB, Stevenson CA. Drugs for preventing nausea and vomiting after surgery. Cochrane Review 2006 



Google Scholar





	
[bookmark: R040908-24]24 
              Apfel CC, Korttila K, Abdala M. et al. .
              A factorial trial of six interventions for the prevention of postoperative nausea and vomiting. 
              N Engl J Med. 
              2004; 
              350 
              2441-2451 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-25]25 
              Jokela RM, Cakmakkaya OS, Danzeisen O. et al. .
              Ondansetron has similar clinical efficacy against both nausea and vomiting. 
              Anaesthesia. 
              2009; 
              64 
              147-151 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-26]26 
              Gan TJ. et al. .
              Society for Ambulatory Anesthesia guidelines for the management of postoperative nausea and vomiting. 
              Anesth Analg. 
              2007; 
              105 
              1615-1628 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-27]27 
              Leslie JB, Gan TJ.. 
              Meta–analysis of the safety of 5–HT3 antagonists with dexamethasone or droperidol for prevention of PONV. 
              Ann Pharmacother. 
              2006; 
              40 
              856-872 
            





PubMedGoogle Scholar





	
[bookmark: R040908-28]28 
              Habib AS, Gan TJ.. 
              The use of droperidol before and after the Food and Drug Administration black box warning: a survey of the members of the Society of Ambulatory Anesthesia. 
              J Clin Anesth. 
              2008; 
              20 
              35-39 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-29]29 
              Habib AS, Gan TJ.. 
              PRO: The Food and Drug Administration black box warning on droperidol is not justified. 
              Anesth Analg. 
              2008; 
              106 
              1414-1417 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-30]30 
              Piper SN, Röhm KD, Papsdorf M. et al. .
              Dolasetron verringert den Propofol–induzierten Injektionsschmerz. 
              Anästhesiol Intensivmed Notfallmed Schmerzther. 
              2002; 
              37 
              528-531 
            





PubMedGoogle Scholar





	
[bookmark: R040908-31]31 
              Arcioni R, della Rocca M, Romano S. et al. .
              Ondansetron inhibits the analgesic effects of tramadol: a possible 5–HT3 spinal receptor involvement in acute pain in humans. 
              Anesth Analg. 
              2002; 
              94 
              1553-1557 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-32]32 
              Tang J, D'Angelo R, White PF, Scuderi PE.. 
              The efficacy of RS–25259, a long–acting selective 5–HT3 receptor antagonist, for preventing postoperative nausea and vomiting after hysterectomy procedures. 
              Anesth Analg. 
              1998; 
              87 
              462-467 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-33]33 
              Candiotti KA, Kovac AL, Melson TI. et al. .
              A randomized, double–blind study to evaluate the efficacy and safety of three different doses of palonosetron versus placebo for preventing postoperative nausea and vomiting. 
              Anesth Analg. 
              2008; 
              107 
              445-451 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-34]34 
              Kovac AL, Eberhart L, Kotarski J. et al. .
              A randomized, double–blind study to evaluate the efficacy and safety of three different doses of palonosetron versus placebo in preventing postoperative nausea and vomiting over a 72–hour period. 
              Anesth Analg. 
              2008; 
              107 
              439-444 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-35]35 
              Ho KY, Gan TJ.. 
              Pharmacology, pharmacogenetics, and clinical efficacy of 5–hydroxytryptamine type 3 receptor antagonists for postoperative nausea and vomiting. 
              Curr Opin Anaesthesiol. 
              2006; 
              19 
              606-611 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-36]36 
              Fujii Y, Tanaka H, Kobayashi N.. 
              Prevention of nausea and vomiting after middle ear surgery: granisetron versus ramosetron. 
              Laryngoscope. 
              1999; 
              10 
              1988-1990 
            





PubMedGoogle Scholar





	
[bookmark: R040908-37]37 
              Choi YS, Shim JK, Yoon DH. et al. .
              Effect of ramosetron on patient–controlled analgesia related nausea and vomiting after spine surgery in highly susceptible patients. Comparison with ondansetron. 
              Spine. 
              2008; 
              33 
            





PubMedGoogle Scholar





	
[bookmark: R040908-38]38 
              Pickering G, Loriot MA, Libert F. et al. .
              Analgesic effect of acetaminophen in humans: first evidence of a central serotonergic mechanism. 
              Clin Pharmacol Ther. 
              2006; 
              79 
              371-378 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-39]39 
              Haus U, Späth M, Färber L.. 
              Spectrum of use and tolerability of 5–HT3 receptor antagonists. 
              Scand J Rheumatol Suppl. 
              2004; 
              119 
              12-18 
            





PubMedGoogle Scholar





	
[bookmark: R040908-40]40 
              Nutall GA, Eckerman KM, Jacob KA. et al. .
              Does low–dose droperidol administration increase the risk of drug induced QT prolongation and torsade de pointes in the general surgical population?. 
              Anesthesiology. 
              2007; 
              107 
              531-536 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-41]41 
              Habib AS, Gan TJ.. 
              Food and Drug Administration black box warning on the perioperative use of droperidol: a review of the cases. 
              Anesth Analg. 
              2003; 
              96 
              1377-1379 
            





PubMedGoogle Scholar





	
[bookmark: R040908-42]42 
              White PF, Song D, Abrao J. et al. .
              Effect of low–dose droperidol on the QT interval during and after general anesthesia: a placebo–controlled study. 
              Anesthesiology. 
              2005; 
              102 
              1101-1105 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-43]43 
              Charbit B, Alvarez JC, Dasque E. et al. .
              Droperidol and ondansetron–induced QT interval prolongation. 
              Anesthesiology. 
              2008; 
              109 
              206-212 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-44]44 
              Lo Y, Chia YY, Liu K, Ko NH.. 
              Morphine sparing with droperidol in patient–controlled analgesia. 
              J Clin Anesth. 
              2005; 
              17 
              271-275 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-45]45 
              Fortney JT, Gan TJ, Graczyk S. et al. .
              A comparison of the efficacy, safety, and patient satisfaction of ondansetron versus droperidol as antiemetics for elective outpatient surgical procedures. 
              Anesth Analg. 
              1998; 
              86 
              731-738 
            





PubMedGoogle Scholar





	
[bookmark: R040908-46]46 
              Piper S, Röhm K, Boldt J. et al. .
              Postoperative nausea and vomiting after surgery for prognathism: Not only a question of patient's comfort. A placebo–controlled comparison of dolasetron and droperidol. 
              J Craniomaxillofac Surg. 
              2008; 
              36 
              173-179 
            





PubMedGoogle Scholar





	
[bookmark: R040908-47]47 
              Eberhart LH, Morin AM, Hoerle S. et al. .
              Droperidol and dolasetrone alone or in combination for prevention of postoperative nausea and vomiting after vitrectomy. 
              Ophthalmology. 
              2004; 
              111 
              1569-1575 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-48]48 
              Eberhart LH, Morin AM, Seeling W. et al. .
              Meta–analysis of controlled randomized studies on droperidol for prevention of postoperative phase vomiting and nausea. 
              Anasthesiol Intensivmed Notfallmed Schmerzther. 
              1999; 
              34 
              528-536 
            





PubMedGoogle Scholar





	
[bookmark: R040908-49]49 
              Henzi I, Sonderegger J, Tramèr MR.. 
              Efficacy, dose–response, and adverse effects of droperidol for prevention of postoperative nausea and vomiting. 
              Can J Anaesth. 
              2000; 
              47 
              486-493 
            





PubMedGoogle Scholar





	
[bookmark: R040908-50]50 
              Büttner M, Walder B, von Elm E, Tramèr MR.. 
              Is low–dose haloperidol a useful antiemetic?. 
              Anesthesiology. 
              2004; 
              101 
              1454-1463 
            





PubMedGoogle Scholar





	
[bookmark: R040908-51]51 
              Lee Y, Wang PK, Lai HY. et al. .
              Haloperidol is as effective as ondansetron for preventing postoperative nausea and vomiting. 
              Can J Anesth. 
              2007; 
              54 
              349-354 
            





PubMedGoogle Scholar





	
[bookmark: R040908-52]52 
              Chen CC, Shieh JP, Tzeng JI. et al. .
              The prophylactic effect of haloperidol plus dexamethasone on postoperative nausea and vomiting in patients undergoing laparoscopically assisted vaginal hysterectomy. 
              Anesth Analg. 
              2008; 
              106 
              1402-1406 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-53]53 
              Rosow CE, Haspel KL, Smith SE. et al. .
              Haloperidol versus ondansetron for prophylaxis of postoperative nausea and vomiting. 
              Anesth Analg. 
              2008; 
              106 
              1407-1409 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-54]54 
              Rüsch D, Arndt C, Martin H, Kranke P.. 
              The addition of dexamethasone to dolasetron or haloperidol for treatment of established postoperative nausea and vomiting. 
              Anaesthesia. 
              2007; 
              62 
              810-816 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-55]55 
              Henzi I, Walder B, Tramèr MR.. 
              Metoclopramide in the prevention of postoperative nausea and vomiting: a quantitative systematic review of randomized, placebo–controlled studies. 
              Br J Anaesth. 
              1999; 
              83 
              761-771 
            





PubMedGoogle Scholar





	
[bookmark: R040908-56]56 
              Wallenborn J, Gelbrich G, Bulst D. et al. .
              Prevention of postoperative nausea and vomiting by metoclopramide combined with dexamethasone – a randomised double–blind multicentre trial. 
              BMJ. 
              2006; 
              333 
              324-327 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-57]57 
              Apfel CC, Kranke P, Katz MH. et al. .
              Volatile anaesthetics may be the main cause of early but not delayed vomiting: a randomized controlled trial of factorial design. 
              Br J Anaesth. 
              2002; 
              88 
              659-68 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-58]58 
              Bolton CM, Myles PS, Carlin JB, Nolan T.. 
              Randomized, double–blind study comparing the efficacy of moderate–dose metoclopramide and ondansetron for the prophylactic control of postoperative vomiting in children after tonsillectomy. 
              Br J Anaesth. 
              2007; 
              99 
              699-703 
            





PubMedGoogle Scholar





	
[bookmark: R040908-59]59 
              Sheth HS, Verrico M, Skledar SJ, Towers AL.. 
              Promethazine adverse events after implementation of a medication shortage interchange. 
              Ann Pharmacother. 
              2005; 
              39 
              255-261 
            





PubMedGoogle Scholar





	
[bookmark: R040908-60]60 
              Navari RM, Einhorn LH, Loehrer PJ. et al. .
              A phase II trial of olanzapine, dexamethasone, and palonosetron for the prevention of chemotherapy–induced nausea and vomiting: a Hoosier oncology group study. 
              Support Care Cancer. 
              2007; 
              15 
              1285-1291 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-61]61 
              Glaser C, Sitzwohl C, Wallner T. et al. .
              Dixyrazine for the prevention of postoperative nausea and vomiting after laparoscopic cholecystectomy. 
              Acta Anaesthesiol Scand. 
              2004; 
              48 
              1287-1291 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-62]62 
              Kranke P, Schuster F, Eberhart LH.. 
              Recent advances, trends and economic considerations in the risk assessment, prevention and treatment of postoperative nausea and vomiting. 
              Expert Opin Pharmacother. 
              2007; 
              8 
              1-19 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-63]63 
              Heidari SM, Saryazdi H, Saghaei M.. 
              Effect of intravenous midazolam premedication on postoperative nausea and vomiting after cholecystectomy. 
              Acta Anaesthesiol Taiwan. 
              2004; 
              42 
              77-80 
            





PubMedGoogle Scholar





	
[bookmark: R040908-64]64 
              Tarhan Ö, Canbay Ö, Celebi N. et al. .
              Subhypnotic doses of midazolam prevent nausea and vomiting during spinal anesthesia for caesarean section. 
              Minerva Anestesiol. 
              2007; 
              73 
              629-633 
            





PubMedGoogle Scholar





	
[bookmark: R040908-65]65 
              Riad W, Altaf R, Abdulla A, Oudan H.. 
              Effect of midazolam, dexamethasone and their combination on the prevention of nausea and vomiting following strabismus repair in children. 
              Eur J Anaesth. 
              2007; 
              24 
              697-701 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-66]66 
              Hvarfner A, Hammas B, Thörn SE, Wattwil M.. 
              The influence of propofol on vomiting induced by apomorphine. 
              Anesth Analg. 
              1995; 
              80 
              967-969 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-67]67 
              Chen CC, Lin CS, Ko YP. et al. .
              Premedication with mirtazapine reduces preoperative anxiety and postoperative nausea and vomiting. 
              Anesth Analg. 
              2008; 
              106 
              109-113 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-68]68 
              Jeske HC, Borovicka J, von Goedecke A. et al. .
              Preoperative administration of esomeprazole has no influence on frequency of refluxes. 
              J Clin Anesth. 
              2008; 
              20 
              191-195 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-69]69 
              Raeder J, Dahl V, Bjoernestad E. et al. .
              Does esomeprazole prevent post–operative nausea and vomiting?. 
              Acta Anaesthesiol Scand. 
              2007; 
              51 
              217-222 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R040908-70]70 
                www.azcert.org/medical-pros/drug-lists/drug-lists.cfm)
               







	
[bookmark: R040908-71]71 
                www.fda.gov/CDER/DRUG/InfoSheets/HCP/haloperidol.htm
               







	
[bookmark: R040908-72]72 G. Fox. persönliche Kommunikation. 



Google Scholar











[bookmark: SIG1]Dr. med. Jan Wallenborn
Prof. Dr. med. Leopold H. J. Eberhart
PD Dr. med. Peter Kranke



Email: jan.wallenborn@medizin.uni-leipzig.de





Email: eberhart@staff.uni-marburg.de





Email: peter.kranke@mail.uni-wuerzburg.de











	
Supplementary Material






Literaturverzeichnis







  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.144.67.40
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  