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Anesthesiology’s History

The Most Important Article in NEJM History

Posted by Karen Buckley = Movember 1st, 2012

Throughout the 200tk anniversary year we have asked for your votes,
and you have responded with a resounding favarite. Since the 1846
report from Boston surgeon Henry Jacob Bigelow, “Insensibility
during Surgical Operations Produced by Inhalation,” so many

of the Eigniﬁl:.'ant advances we've seen rEIE on the use of anesthesia.
It 1s difficult to imagme medicine tndaE withaut it.

If you haven't read the original repont yet, it's worth taking a few
minutes to travel back to the mid-nineteenth century, when Bigelow
wrote, "It has long been an important problem in medical science to devise some method of
mitigating the pain of surgical operations. An efficient agent for this purpose has at length been
discoverad. A patient has been rendered completely insensible durning an amputation of the thigh,
regaining consciousness after a short interval. Other severe operations have been performed
without the knowledge of the patients.”
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Anaesthetics usad in clinical practice
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Cocaine
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Cumulative NMEs
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Dirung Discovery Today

Kumulativni pocet novych
molekul pro analgezii a anestezii

Pocet schvalenych novych
molekul pro analgezii a anestezii
za dekadu

Kinch MS, 2014
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Figure | Five-year growth of all articles on anesthesia monitoring.

Notes: 'Indicates the time of initial growth in publications on a related specific topic of anesthesia monitoring. *Indicates the topic of electrical nerve stimulation for
neuromuscular monitoring.



Vyplati se nova anestetika? o wvieta, 2017

* Proces vyvoje do schvaleni cca 10 let

* Naklady na vyvoj nového [éku 2 500 000 000 USD
* 7 léku, které prosly fazi 1, je schvaleno k uziti 10 %
* Naklady po schvaleni 2 800 000 000 USD




Hledani nOVVCh molekul cisian v etal, 201
* Vztah mezi strukturou molekuly a cilem (vazba
na apoferitin, inhibice fluorescence)

* Sérioveé testovani =
— (hlodavci)

— Pulci r. Xenophus
(drapatka)

Adult
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Inhibice fluorescence v National Chemical Genomics X- tropicalis X. laevis

Centre, 25 000 sloucenin, z nich 2 500 vysoce aktivnich



Recentni trend - modifikace jiz uzivanych latek
,Soft" (retrometabolicka) modifikace

Year of FDA  Relationship to the Modified

Name

1 Eltanclone
(5p-pregnanolone)

2 Ketamine
S* enantomer

3 ORG-21465

4  Fospropofol
(Aquavan)

5 ORG-25435

6 Remimazolam
(CNS 7056)

7 Phaxan (alfaxalone/
cyclodextrin)

8 AZD-3043
(THRX-918661)

9 ABP-700

Year of
First
Clinical Study

1990 [10,11]

1994 [12]
2008 [13]

1997 [14]

2005 [15]

2010 [16]

2012 [17]

2015 [18]

2015 [19]

2015 [20]

Approval

2008

Parent Anesthetic

5B-Pregnanclone, a steroid
anesthetic (stemmed from
the paper by Selye in 1941)

The S* isomer of ketamine
with a faster recovery profile

A water-soluble steroid

A water-soluble prodrug
of propofol

A water-soluble steroid

A benzodiazepine designed
to be rapidly metabolized
by body esterases

Alfaxalone/cyclodextrin formulation,
one of two steroids representing
althesin (alfaxalone/alfadolone)

A eugenol compound, designed
to be rapidly metabolized by body
esterases

One of the etomidate analogs with
reduced effect on adrenocortical
function and rapid metabolism

Parent Anesthetic,
Year of Intraduction

Ketamine
(racemic mixture)
1966

Althesin
1972

Propofol
1977

Althesin
1972

Midazolam
1979

Althesin
1972

Propanidid
1964

Etomidate
1973

Vlassakov K et al., 2016



Predpokladany rust trhu s inhalacnimi
anestetiky (publ. 2017)

2013 2014 2015 201s 2017 2018 2019 2020 2021 2022 2023 2024
m Sevoflurane Cesflurane  ®I=zcflurane

U.S. Inhalation Anesthesia Market, By Product, 2013 - 2024 (USD Million)

Anesthesia Drugs Market Segmentation And Analysis By Recent Trends,
Development And Growth By Trending Regions 2018. Rodriguez M, 2018
* Celkova anestetika tvori nejvétsi podil rastu, t.¢. nejvice Indie

* Predpoklad novych preparat( - derivaty propofolu, midazolamu a etomidatu



Predpokladany rust trhu se SR

GLOBAL MUSCLE RELAXANT DRUGS MARKET SIZE BY TYPE, 5M (2011 - 2020)

2011 "2012 " 2013 ' 2014 2015 '2016 ' 2017 ' 2018 2019 ' 2020

. Facial Aesthetic Relaxants . Skeletal Muscle Relaxants . Neuromuscular Blocking Agents



Nova inhalacni anestetika?



Je jesté co zlepsovat?
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Inhalacni anestetika - nové molekuly? reeire 200

* Snadna odparitelnost -max. 4 C atomy
* Nehorlavost - limituje pocet H atomu
o Stabilita v odparovaci - eliminuje skupiny CH,CLO-

* Lacina masova produkce (> 2 000 t/rok)

* Po aplikaci vySe uvedenych kritérii zbyva z cca
4 000 sloucenin asi 250, z nichz témér vsechny
byly testovany



Nova I.v. anestetika?



Suspektni nova intravendzni anestetika

Tanious MK et al., 2017
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Derivaty propofolu rengavetar, 2017

Cile: odstranit nestabilitu emulze, hyperlipidemii, KV NU,
bolest pri inj., riziko kontaminace a propofolovy sy

PFO173: rychly nastup, kardiovaskularni stabilita, delsi
ucinek nez propofol - faze 1, dalsi osud neznamy

/ména nosného vehikula

— Emulgované roztoky s jinym vehikulem - studie preruseny
— Vodné roztoky

* Cyklodextriny - vyvoj prerusen pro bolestivost

* Micelové formy - experimenty na zviratech

Prodrugs rozpustné ve vodé

— Fospropofol - schvalen, ale t.¢. nevyrabén
— HX0507 a HX0969w ve fazi experimentu



Derivaty midazolamu a GABAergni latky

* Cile: kratsi ucinek, nezavislost na P450

* Remimazolam: hydrolyza nespec. esterazami,
nastup 1 - 3 min., contex s. h. 7 min. - faze 3

* JM-1232(-) GABA-ergni latka s rychlym
nastupem ucinku a zotavenim, faze 2 «odwikemoto et al,

2015, Sneyd JR et al., 2012



Analoga etomidatu vusca.

Cil: kratky ucinek, bez adrenokortikalniho efektu
Metoxycarbonyl (MOC)-etomidat; rychly nastup uGcinku,
moznost kumulace - vyvoj asi zastaven

Carboetomidat - pomalejsi nastup i odeznéni, bez AC
efektu - experiment na zvireti

Metoxycarbonyl carboetomidat - podobny
caboetomidatu, rychleji metabolizovan

Cyklopropyl MOC etomidat (CPMM, téz ABP-700); rychly
nastup ucinku, delsi efekt, nez etomidat, ale contex sens.
lifetime 4 min., bez adrenokortikalniho efektu, faze 2



Derivaty ketaminu

Cil: rychly nastup, kratky ucinek, absence
psychomimetickych uGcinku

S(+)-ketamin - registrovan v radé zemi

Methoxetamin - t.€. jen designerska droga (MXE,
MeXXY), nékO"k l]mrﬁ https://psychonautwiki.org

Fluoroketamine - rekreacni droga? nttps./psychonautwiki.ors

Esterova analoga norketaminu; rychly nastup i
odeznéni Ucinku, snad mensi vyskyt
psychomimetickych ucinku - experiment na
kralicich warveymetal, 2015


https://psychonautwiki.org/
https://www.google.cz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwjKsszS6LveAhXEKFAKHeFkDBsQFjABegQIAxAB&url=https://psychonautwiki.org/wiki/2-Fluorodeschloroketamine&usg=AOvVaw0gNK0tAaGetJ9ArT70LKdy

Emulgovana inhalacni anestetika

Cil: rychly nastup, absence odparovace
Emulgovany isofluran - faze 1
Emulgovany sevofluran - experiment na zvireti

Nevyhody
— Bolest pri aplikaci
— Pach



Ultrakratce pusobici barbituraty

Tanious MK et al., 2017

* Cile: rychly nastup i odeznéni ucinku eliminaci,
nejen redistribuci, méne KV ucinku
* Esterové derivaty kyseliny barbiturové a

thiobarbiturové -patenty na molekuly 2002 a
2010, dalsi osud neznamy



Nové latky

N3 fenacyluridin - vyvoj zastaven pro NU v
2008

JM-1232(-) GABA-ergni latka s rychlym
nastupem ucinku a zotavenim, faze 2 «odwikemoto et al,

2015, Sneyd JR et al., 2012

AZD 3043, podobny propanididu - faze 2

Phaxan (alfaxalon), podobny propofolu bez
obéh. deprese a bolesti - faze 2




Nova svalova relaxancia?



Honba za ,idedlnim SR"

* Ultrakratky nastup ucinku

* Variabilni farmakokinetika odpovidajici
pozadované délce akce (ultrakratké trvani
ucinku)

* Selektivni i¢inek na N Ach receptory (zadné
muskarinové vedlejsi tcinky)




Ocekavani (a zklamani?)

* 1980 atracurium a vecuronium symbolicky

pohrbivaji suxamethonium, z dalky prihlizi
pancuronium, metocurin, d-tubocurarin

e 2010:
— atracurium — cis-atracurium
— vecuronium — rocuronium
— v propadlisti zmizely docaxurium a rapacuronium
— pouzivame stale suxamethonium a neostigmin



Sva I OVé re I axa n Ci a Heerdt PM et al. 2015, de Boer HD et al., 2018

* Cil: NDSR, rychly nastup, bez uvolnéni histaminu, kratky
ucinek nebo antagonizace bez efektu na Ach receptory

* Gantakurium - ultrakratké SR, antagonizace L-cysteinem
(endogennim), uvolnéni histaminu ve vétsich davkach

* CW 002 - modifikace gantakuria, delsi ucinek,
neuvolnuje histamin - faze 1

* CW 011 - experimenty na zviratech




Nové opioidy?



Opioidy
* CR845 (Difelikefalin) i.v. i p.o., agonista perifernich
kappa receptoru, bez pruniku do CNS a bez

potencialu pro dechovou depresi, abuzus, PONV,
svédéni - faze 3. Pouze firemni publikace tesseinkm, 2018

* Oliceridin - selektivni agonista na GP ¢asti mi
receptoru - faze 2

Morphine TRV130
p-opioid \,4, p-opioid \ "
receptor _| Cell surface receptor \ *
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