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Iepidnyn

O ouvduaopog a2-adpevepYIK®V AYWVIOTOV HE OTILOELON
TIAPEXEL EMTOPKT) NPEUNOT Kal avakynaoion oTnV KAWVIKT
1ipa&n. TToAD xapnAdTepeg 8OTELG EVOG 02-0ywVIOTH UITOpEL
Vo TIETOXOLV AUTA T ATIOTEAETHATH OTAV GUVOLACTOVY
pe omoetdn), e€attiog TNnG ovvepyikng dpdong Twv dvo
pappakwyv. Ato 660 yvwpilovv ot cuyypadeic, avtr ei-
Vot n TPOTN CLOTNHATIKY vaoKOTNoT TToL aflohoyei
T KapSLoavaTVeVoTIKG amoTedéopata TG Oefuedeto-
pdivng oe cuvdvaopd pe PovtopPpavorn otn yata. Ot
ovyypageic dtepebvnoav Tn oxetikn PipAoypadia oto
PubMed, to Google Scholar kat To Scopus xpnotpomnoLn-
vtag Aé€elg-KAedLA. O ATTOKAELTHOC [U1) OXETIKOV HEAETAOV
WG TPo¢ To O¢pa vTtd Stepevvnon 0drynoe o€ 9 GUHPATEG
TepANYELS Yl KpLTIKN alohdynon. Mehéteg oL omoieg Sev
adlohoyovoav dvo 1) TePLOGOTEPEG KAPSLOAVATIVEVGTIKEG
TIOPAUETPOVG, ATTOKAEIGTNKAV ATTO TN OUOTNHATIKY) AVA-
oKOTIN O™, pe arotéleapa Vo dpBpa TEAKE v oupTtEpL-
An¢Bovv otV avdédvorn. Ot §vo peréteg aloloynOnkav
yia pepoAnyia pe Baon ocvykekpipéva kpiripla. Eidkote-
pa, éytve avaivon g dnpovpyiag Tuxaiog akolovdiag,
KaO®G Kot Tou oxXedlacpol TNG HENETNG OXETIKA He TNV
TUPAT SOKIHT TWV CUHHETEXOVTOV KAL TNV AVTIKELHEVIKT
ekTipnon Tov anoteréopatos. Kat ta §vo dpBpa éxouv
KatnyoplomounOei wg pétplag/ioxvpng mototntag. EE ma-
payovTeg TavtoTotnOnkav 6Tt ennpedotnKay pe Pdon
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Abstract

The combination of a2-adrenergic agonists with
opioids provides good sedation and analgesia in
clinical practice. Much lower doses of an a2-ago-
nist may attain these effects when combined with
opioids, because of the synergistic actions of the
two agents. To our knowledge, this is the first
systematic review, which evaluates the cardiores-
piratory effects of dexmedetomidine combined
with butorphanol in cats. The authors searched
for relevant literature in PubMed, Google Scholar
and Scopus using keywords. The exclusion of
non-relevant studies to the topic under inves-
tigation lead to 9 eligible abstracts for critical
evaluation. Studies, which did not evaluate two
or more cardiorespiratory parameters, were ex-
cluded from the systematic review, resulting in
two articles finally being included for analysis.
The two studies were assessed for bias based
on specific aspects. Specifically, the random se-
quence generation as well as the study design in
regard to blindness of participants and objective
outcome evaluation, were analysed. Both articles
were categorized as of moderate/strong quality.
Six factors were identified as influenced by this
drug combination. These factors were: heart rate,



Spdon tov cLVSLAGUOD AVTWY TV papHEKwY. Ot TTapd-
YOVTEG auTol NTAV: KApSIAKT) GUXVOTNTA, KVATTVEVGTIKY
OoUXVOTNTA, ApTNPLOKT| TIEET) TOL aiaTOG, KOPETHAG TNG
atpoopaipivng ae o€vyovo (SpO,), xpovog avamApwong
TV TPLXoeldov Kat Xpopa PAevvoyovmy. Ot meploplopol
NG HEAETNG auTAG TTephapPavouy To pKpd péyeBog Tou
Selypatog Twv dpBpwv mov cupmepAfPpOnKay Kat Tnv
advvapia va StepevvnBei dnpootevpévn PipAoypadia
oe YAwooeg mépa TG Ayyhikric. Oleg ol emepPaoelg oTig
HENETEG aLTEG TTAV [N XELPOLPYIKEG. O cuvdLATHOG Sek-
pedeTopudivng pe fouTopPavorn eixe wG ATOTENEGUA TNV
eNATTOON TNG KAPSIAKHG CUXVOTNTOG KAL TNG APTNPLUKNAG
iieong. H avammveuotikr) cuxvotnTta Letowbnke onpaviikd
oe pior HENETN), AAAG TTAPEUELVE TIAPOUOLA [LE TN HETPNOT
TPV TNV XOPHYNon TV GapHdKkwy oTtnv aAAn. O pécog
KOpeOHOG TNG atpoodatpivig Sev Stépepe oNHAVTIKE aITd
TN HETPNOT) TOL TIPLV TN XOPHYNOT. ATIUTOUVTAL TIEPALTEP®
HENETEG OO TE VA KATAAREOVLE OE AOPANT) GUUTTEPETHATOL.

MeSH keywords: butorphanol, cats, dexmedetomidine

Ewoaywyn

OL a2-adpevepyLKol aywVIOTEG XPTOLLOTIOLOVVTAL GUXVE
Yl NpEUNGCT oTNV LaTpikn ¢ yatag. Iapéxouvv Pabid
npépnon, avoynoia kabaog kat pvoxdaon. Eva and ta
BACIKE TINEOVEKTIHATA TWV GpAPUAK®WY AUTOV gival N
avTioTpodn TG Opaong Toug aTtd eLSIKOVG AVIAYWVIOTEG
(X atuTaeCOAN). QQOTOGO, EXOULV OTHAVTIKEG TIXPEVEPYELEG
OTIOG HelwEV KapSiakr) ouxvoTnTa Kart KopStakr Toipoxr,
avnpévn TEpLPEPLKT AV TIOTAOT), AVATTVEVGTIKN KATAOTOAT
Kat épeto (Sinclair 2003).

H Boutoppavorn eivat éva ouvBetio omioeldég, (e
K-ayovioTh Kal p-avtaywviotr dpdon (Commiskey et al.
2005). KaBwg dev mephapPdvertat petadd Tov eENeyXOpHeVwy
OULOLWV, CUXVA TIPOTLUAETAL OO TTLO LOXVPE TTHpAY YA TV
omtoedwv, e€attiog eVKoANG pdoPaocng oe avtr). Katdmy
eVSOUIKTG XOp1YNoNg o€ YATeg, 0 0udO¢ TOL TTOVOL 0TN
BeppdtnTa petdvetal Kot akohovBei piar ovvToung Stap-
Kewag avokyntikn dpdomn mov motkidel oe oV (Lascelles
& Robertson 2004, Johnson et al. 2007). O cuvSvacpog
Oeuedetoudivng pe Povtopdpavorn mapéxel mo Pabik
NPEUNCT KaL TILO €VTOVI HUOXAAXGN, VR avTiBeta povn Tng
n Oe€pedetopdivn éxet TaxOTepn Evapln TNG KATAKALONG
oe yateg netpapatdlowa (Selmi et al. 2003).

Me v mapoloa GUOTNHATIKT VAGKOTINOT OTOXED-
OULE OTNV EKTIHNOT) TWV ATOJEIKTIK®V OTOLXEIWV TTOV €ivall
SaBéoipa yia tn §pdon tng Sefpedetopudivng oe cuvdva-
opo pe Poutopdhavoln wg mpog to Kapdlayyetakd Kot To
AVOTIVELOTIKO 0T YATA. AT 000 yvwpiloupe autr eivatn

Dexmedetomidine with butorphanol in cats

respiratory rate, arterial blood pressure, oxygen
saturation (SpO,), capillary refill time and colour
of mucous membranes. The limitations of this
study are the small sample size of the includ-
ed articles and the inability to search published
literature in languages other than English. All
procedures in these studies were non-surgical.
The combination of dexmedetomidine with bu-
torphanol resulted in a decrease of heart rate and
blood pressure. The respiratory rate was reduced
significantly in one study but remained similar
to the baseline in the other. Mean SpO, did not
differ significantly from baseline. Further studies
are required in order to draw safe conclusions.

Introduction

a2-Adrenergic agonists are commonly used
for sedation in feline medicine. They provide
profound sedation, analgesia as well as muscle
relaxation. One of the major advantages of these
agents is the reversal of their effects by selective
antagonists (e.g. atipamezole). Nonetheless, they
have significant side effects like decreased heart
rate and cardiac output, increased peripheral
vascular resistance, respiratory depression and
vomiting (Sinclair 2003).

Butorphanol is a synthetic opioid, with k-ag-
onistic and p-antagonistic effects (Commiskey
et al. 2005). Being not listed among controlled
substances, it is often preferred over more potent
opioid derivatives, due to ease of access. After
intramuscular administration in cats, the thermal
nociceptive threshold is decreased and a brief
variable analgesic effect is produced (Lascelles &
Robertson 2004, Johnson et al. 2007). The com-
bination of dexmedetomidine with butorphanol
provides a deeper sedation and greater muscle
relaxation, whereas dexmedetomidine alone has a
more rapid onset of recumbency in experimental
cats (Selmi et al. 2003).

With this systematic review we aimed to as-
sess the current evidence on cardiovascular and
respiratory effects of dexmedetomidine combined
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TIPWTN CUCTNUATIKY AVOOKOTINOT TToL va aflohoyel T Spd-
OT) TOL OLYKEKPLHEVOL GUVOLAGHOD GAPHAKWY 0T YATA.

YAwkd kat pébodot

Katd v avalitnon g BipAoypadiag xpnotpomotn-
Onkav ta PubMed, Scopus kat Google scholar amd tnv
1 Iavovapiov 1980 éwg Tig 20 Aekepppiov Tov 2019, oe
EMIOTNHOVIKEG ONUOCLEVTELG e TIATIPEG Kelpevo aTa ay-
YA, Ot dpot avalntnong mouv xpnotpomofnkay oTnv
TIapOLCO AVUOKOTINON TIEPAGpPavay Ta e€1G: a2-agonists,
dexmedetomidine OR opioids, butorphanol OR cuvdva-
opog dexmedetomidine with butorphanol, cardiovascular
effects of dexmedetomidine with butorphanol, respiratory
effects of dexmedetomidine with butorphanol, cats.

Ol emloyég Twv dnpooteboewy ecTiacav 6To GuUVEL-
aopo de€pedetoptdivng pe Poutopdavoln amokieiovTag
GAlovg a2-aywviotég i) omioeldny. Emumpdobeta, povo
KopOLloavaTmveLOTIKEG TIAPAUETPOL HEAETHONKAY Xwpig
va TieptAapBavetal npéunon 1 alkeg Spacelg avTol TOU
ouvdvacopol pappakwyv. Evvéa dpBpa e A peg Keipe-
vo aflohoynOnkav amd dvo kpitég avelapTnTa, Xpnot-
HOTIOLOVTAG KPLTAPLA ATTOKAEIGHOV. ATIOTENETHATA TIOV
Stapwvovoav petad Twv Kpitwv oulnthOnkav pe tov
emiPAénovta epevvnTh NG opddag. H Pabpoldynon Po-
oloTnke 010 oXedIod TNG KaOe LENETNG KoL TNV avaAvon
TV dedopévwy Kat KaTnyoptomolOnke wg pTwxr, HETPLY,
1 oxvpn. H enefepyacia tov dedopévwv akohovbnoe
ePpOoOV oLHPWVABNKAV KpLTH LA, pe PAoT) eldIKO AOYIOULKO
(Review Manager 5.3, Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration) dote va ektipnei o
oXedloopdg TV HeAeTAV, 1) cLAOYN TwV dedopévwy Kal
n pébodog avéhvong, Ta amoteréopata Kat r culnTnon.

Amotedéopata

Amé Tig evvéa peléteg ou emAéxOnKav, pdvo §vo minpov-
oav Ta KpLtipla EvTagng A pwg, eVe oL UTTONOLTTEG TG Oev
froav Olaitepo oXeTIKEG pe To Bépa TG epyaciog (Eikova
1). AnokAeioTnKav o1to T peAétn SnpoaoteVoelg Tov Oev
niepAappavay 1) 8ev avéAva TTapap€Tpoug ToL Kapdoava-
TIVeLoTIKOV (n=4) Kat eV XpNoLHOTTOLOV0AY KTTOKAELTIKA
TOLG TTaPaTTdvVw GLVSLAGHOVG Pappakwy (n=3). Eidikdtepa,
oL e€ng pehéteg mov amokAeiotnkav «Sedative, hematologic
and haemostatic effects of dexmedetomidine-butorphanol
alone or in combination with ketamine in cats» (Volpato
etal. 2015), «The effect of butorphanol on the incidence of
dexmedetomidine-induced emesis in cats» (Papastefanou
et al. 2015), «Comparison of intramuscular butorphanol
and buprenorphine combined with dexmedetomidine for
sedation in cats» (Bhalla et al. 2018) kait «Comparison of two
intramuscular sedation protocols on sedation, recovery and
ease of venepuncture for cats undergoing blood donation»
(Reader et al. 2019), dev mapeiyav emapkeig kKapdloavarveu-
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with butorphanol in cats. To our knowledge this
is the first systematic review evaluating the effects
of this particular combination of drugs in cats.

Materials and methods

The literature search used PubMed, Scopus and
Google scholar from 1 January 1980 to 20 De-
cember 2019, in English full-text scientific pub-
lications. The search terms used in this review
were: a2-agonists, dexmedetomidine OR opioids,
butorphanol OR combination of dexmedetomi-
dine with butorphanol, cardiovascular effects of
dexmedetomidine with butorphanol, respiratory
effects of dexmedetomidine with butorphanol,
cats.

The study selection was focused on the com-
bination of dexmedetomidine with butorphanol
excluding any other a2-agonists or opioids. In
addition, only cardiorespiratory parameters were
studied without including sedation or any other
effects of these drugs combined. Nine full-text
articles were evaluated by two reviewers inde-
pendently, using exclusion criteria. Discordant
results among the two reviewers were discussed
with the senior researcher in the team. The rating
was related to study design and data analysis and
categorised as poor, moderate, or strong. Data
were processed after agreed criteria developed,
utilizing a computer programme (Review Man-
ager 5.3, Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration) to assess
study design, data collection and analysis method,
results and discussion.

Results

Out of the nine studies selected, only two were
fully in agreement with the criteria, while the oth-
er seven were not strongly connected to the topic
(Figure 1). Studies that did not present or analyse
any cardiorespiratory parameters (n=4) and did
not strictly use the above combination of drugs
(n=3) were excluded. Specifically, for the studies
excluded “Sedative, hematologic and haemostatic
effects of dexmedetomidine-butorphanol alone or
in combination with ketamine in cats” (Volpato
et al. 2015), “The effect of butorphanol on the
incidence of dexmedetomidine-induced emesis
in cats” (Papastefanou et al. 2015), “Comparison
of intramuscular butorphanol and buprenorphine
combined with dexmedetomidine for sedation
in cats” (Bhalla et al. 2018) and “Comparison
of two intramuscular sedation protocols on se-



ApBpa pie A peg Kelpievo mou
EKTIUNBNKaV
(n=9)
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Y

Mehéteg mou amokAeiotnKav (n=7)

Kottrjpla amokAelopoU: xpnotuomnotr-
Bnkav AMa edpuaka e To 6uvOUAoHO
Se€pedetopdivng kat Boutopeavorng

Kottrpla amokAelopou: xwpic kapdioa-
VATIVEUOTIKEG TAPAUETPOUG (N=4)

(n=3)

+ Adamietal. 2016
* Khenissi et al. 2017

+ Lascelles & Robertson 2004

+ Volpato et al. 2015
Papastefanou et al. 2015
Bhalla et al. 2018
Reader et al. 2019

\/

Mehétec iou oupmepAfPBnkav

+ Selmi et al. 2003
(n=2) * Nagore et al. 2013

Eikdva 1. Aldypappa porg Twv HEAETWY TTOU ATTOKAEITTNKAV Kal CUUTTEPIAPONKAV.

OTIKEG TIAPAUETPOLG YL TO GTOXO TNG TAPOVCAG HEAETNG.
Emumhéov, ot peléteg «Use of thermal threshold response
to evaluate the antinociceptive effects of butorphanol in
cats» (Lascelles & Robertson 2004), «Combinations of
dexmedetomidine and alfaxalone with butorphanol in
cats: application of an innovative stepwise optimisation
method to identify optimal clinical doses for intramuscular
anaesthesia» (Adami et al. 2016) kat «Comparison of
intramuscular alfaxalone and ketamine combined with
dexmedetomidine and butorphanol for castration in cats»
(Khenissi et al. 2017) Sev xprolLOTT0INCUV ATTOKAELOTIKA TO
ovvovaopd de€pedetopidivng e PovtopPpavorn. Tehikd,
OTNV GUOTNHATIKY LG avaoKdTnon O00 HENETEG CUpTTE-
PAPONKaV: pio TuXaLOTIOMN HEVT) SLAOTAVPOVHEVT) HENETN
110V TTPOGdLdPLle TNV NPEUIOTIKN KAl KAPSLOOVATIVEVOTIKT
dpdion g Se€pedeToptdivng HOVNG 1) Kot o€ GUVELAGHO [Le
Poutoppavorn f ketapivn otig yateg (Selmi et al. 2003)
KOl [ TIPOOTITIKT, TUXOULOTIOINHEVT), TUPAN HENETN TTOUL
EKTLHOVOE T KAVIKG amtoTeléopata T Sefuedetopudivng
HoOvNG 1) Kat oe cuvOvaopd pe TTeBdivn 1) PovTopPavorn,
otig yateg (Nagore et al. 2013).
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dation, recovery and ease of venepuncture for
cats undergoing blood donation” (Reader et al.
2019) did not provide sufficient cardiorespiratory
parameters for the purpose of this study. Fur-
thermore, the studies “Use of thermal threshold
response to evaluate the antinociceptive effects
of butorphanol in cats” (Lascelles & Robertson
2004), “Combinations of dexmedetomidine and
alfaxalone with butorphanol in cats: application
of an innovative stepwise optimisation method to
identify optimal clinical doses for intramuscular
anaesthesia” (Adami et al. 2016) and “Comparison
of intramuscular alfaxalone and ketamine com-
bined with dexmedetomidine and butorphanol for
castration in cats” (Khenissi et al. 2017) did not
strictly use the combination of dexmedetomidine
with butorphanol. Eventually, in our systematic
review two studies were included: a randomized
crossover study that determined the sedative and
cardiorespiratory effects of dexmedetomidine
alone and in combination with butorphanol or
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Full-text articles assessed

Y

Studies excluded

(n=9) (n=7)
Y Y
Exclusion criteria: other drugs used with Exclusion criteria: no cardiorespiratory
dexmedetomidine and butorphanol parameters (n=4)
combination
(n=3)
Y Y
+ Lascelles & Robertson 2004 + Volpato et al. 2015
+ Adamietal. 2016 + Papastefanou et al. 2015
+ Khenissi et al. 2017 * Bhallaetal 2018
* Readeretal. 2019
\/
Studies included _ + Selmi et al. 2003
(n=2) - * Nagore et al. 2013

Eikova 1. Flow diagram of excluded and included studies.

21n pehétn «Evaluation of the sedative and cardiorespi-
ratory effects of dexmedetomidine, dexmedetomidine-bu-
torphanol, and dexmedetomidine-ketamine in cats» (Selmi
et al. 2003), cvprepAnPBnKav €L evihikeg y&TeG KOG
BpaxdTpixng GuANG, péong nitkiog 3 (+0,2) eT6V Kat p€cou
owpatkov Papoug 3,06 (£0,24) kg. Ot mapdpetpot tng
KAviKnG e€€taong aflohoynBnkay mpv (apxtkr| Tipr) Kat
HETA TN XOPNYNOT) TWV GapUAKWY. ZTIG YATES XOpn YN OnKe
Se€uedetopdivn (10 pg kg, eviopvikd-IM), Se€uedetopt-
Sivn (10 pg kg, IM) xat fovtopdpavorn (0,2 mg kg IM),
Se€uedetopdivn (10 pg kg?, IM) kat ketapivn (5 mg kg
IM). H emtthoyn Tov ¢appdKmy EyLve e TUXALOTIOMON Kal
TO Xpoviko SikoTnpa ov pecoA&Pnoe petad Stapope-
TIKOV Ay®Y®OV NTay HEYOADTEPO TNG Hiag efdopadag. Ot
TIAPAHETPOL TNG NPEUNONG TTIOL pHeAeTONKaAY TiepAapBavory
TO XPOVO HEXPL TNV TTAKYLOL Kott GTEPVIKT KATAKALOT), TN
OLdpKela TNG MAGYLAG KATAKALOTG, TO XPOVO aTTd TNV npé-
HNon HEXPL TNV AVAVNYN Kot TNV EKTIUNGCT) TNG NPEUNOTNG,
NG HUOXAAAONG KAL TNG AVTATIOKPLONG OTA AKOVGTIKA
epebioparta. H kapdiakrn ovxvdtnta (KX), n avamveuotikn
ovxvotnta (AX), n Beppokpacia amevbuopévou (OA) Kal

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020

ketamine in cats (Selmi et al. 2003) and a pro-
spective randomized blind study that assessed
the clinical effects of dexmedetomidine, alone
and combined with pethidine or butorphanol,
in cats (Nagore et al. 2013).

In the study “Evaluation of the sedative and
cardiorespiratory effects of dexmedetomidine,
dexmedetomidine-butorphanol, and dexmedeto-
midine-ketamine in cats” (Selmi et al. 2003), six
experimental adult Domestic Short-Hair cats
were included, with a mean age of 3 (£0.2) years
and a mean weight of 3.06 (+0.24) kg. Physical
parameters were evaluated before (baseline) and
after drug administration. The cats were given
dexmedetomidine (10 pg kg, intramuscular-
ly-IM), dexmedetomidine (10 pg kg, IM) and
butorphanol (0.2 mg kg IM), dexmedetomidine
(10 ugkg?, IM) and ketamine (5 mg kg™ IM). The
treatment selection was assigned randomly and
the time interval between different treatments
was longer than one week. The sedation parame-



0 Kopeopog atpoadatpivng (SpO,), kabog Kat ) GLOTONIKT
(ZATT), n Staotohikr) (AATT) kot 1 péon apTnplokn mieon
(MATT) kataypagovtay mptv Kat ota 5, 10, 20, 30, 40, 50,
Kot 60 AETTTA PETA TN XOPHYNOT TNG NPEUNONG. ZNHAVTIKN
Heiwon otnv KX mapatnprBnie katomty k&Be mapéppoong.
H pelwon frav o epgpavng kaToTmy Xoprynong Tou cuv-
Svaopov de€pedetoudivng-fovtopdpaviorng. H péon KE
HelwBnke onpavTIKE atd TNV apyIKn TR 5 Aemtd voTepa
atd Kabe xoprynon Kat (o eLaveG OTL 1 Helwor) fToy
EVTOVOTEPN HETA TO auVOLaHO de€pedeTopdivng-BouTtop-
pavorne (xapniotepn tip KE: 64 ok poi min, 50 Aentd
HETA TN XOpHynon Twv ¢pappakwyv). Emumhéov, vmipxe
onpavtiky peiwon otn ZAIT kat T AATT 50 Aemtd petd
a1t6 OAOVG TOLG GLVSVAGHOVG pappakwy. H péon ZATT pet-
OONKe ONUAVTIKG CUYKPLTIKA pe TNV apX k) Tipn (118,6+2,6
mmHg) 50 Aerttd petd (50 Aemrrd: 103,7+11,2 mmHg, ota
60 Aemrtd: 92,0+0,7 mmHg otnv op&da mov éhaBe dSelyie-
detopdivn-Pouvtopdpavoln) pe OXeg Tig aywyés. H péon
AATT Siépepe onpavVTIKA ortd TNV apXIKn Tipr (89,2+9,3
mmHg) 40 Aemt& petd o1 yateg mov éhaPav Sefuedeto-
pdivn kot foutopdavorn (ota 40 Aemta: 64+17 mmHg,
ota 50 Aemtd: 58,2+14,8 mmHg, ota 60 Aemtd: 46,5+9,2
mmHg). H péon MATT otnv opada mov éhaBe cuvovacpod
de€uedetopdivnc-fovtoppavorng petwdnke onpavIikd
OUYKPLTIKG pe TNV apXtkn Tipr) (100,4+5,3 mmHg) 50 Aemtd
peta Tn xopnynon (ota 50 Aemta: 72,2+13,8 mmHg, ota
60 Aemtd: 63,5+9,1 mmHg). Ze dha T pappoka, § MATI
TIopEeLve TIdve artd 60 mmHg Ge OAeg TIC XPOVIKEG OTLYHES.
Emuthéov, n) péon AX petd tn Xoprynorn tov cuvSuaoroD
de€uedetopdivnc-fovtoppavorng petwdnie onpavIikd
amtéd v apxikn Tt (43,2 mint) 20 pe 50 Aenta (otar 20
Aemtd: 33,6 min?, ota 30 Aemra: 30 min, otor 40 Aemtd:
29 min, ota 50 Aemta: 32,5 min?). O péoog Kopeoudg
atpoodatpivng Oev SIEPepe GNUAVTIKE CUYKPITIKA {e TNV
apXLKN TIHT O€ OTIOLSITOTE XPOVIKT OTLY [T KATOTILY XO-
PRYNONG GapHAK®Y, Kot OEV LITHPXAV OOV TKES SlapopEg
avapeoo ota pappaka. H péon Beppoxpaoia amevBuopévou
Sev S1épepe oNUAVTIKA HeTAED TV papUAKwY HéEXPL Ta 50
Aemttd. OLydreg epdavifay onpavTikn pelwaon, CLYKPLTIKA
He TNV apXtkn T, otn Beppokpacio amevbuopévou 40
Aerttd petd tn xopriynon depedetopdivng-foutoppavorng
(xapnAotepn Beppoxpaoia: 35,9°C).

21n Sevtepn pelétn, «Sedative effects of dexmedeto-
midine, dexmedetomidine-pethidine and dexmedetomi-
dine-butorphanol in cats» (Nagore et al. 2013) cupnept-
APpOnkav 30 ya&teg Kovig Ppax0TpLXnG PLANG, 15 artod Tig
omoleg Ny Oniukég kat 15 apoevikés. H nhikia tovg frav
art6 1 éwg 8 eTOV KAl TO COHATIKO TOLG BApog fTav HeTadd
1,3 kat 5,2 kg (2,3£1,1 kg). O\eg ot ydteg ATav puOIKNHG
Katdotaong ASA 1. XpnolomolovTog TOAUTTopayoVTIKT
KAlHaKa, cuykpiBnkav ot akdovBeg mapdpeTpot: moLo-
NTA NPEUNoNG, Huoxaiaon Kat avokynoio. H katavopr)
TV yatov tuxalorotdnke oe 3 opuddeg (10 ydateg avd
opdda). To {wa TG TPAdTNG opadag EhaPov Se€pedeto-

Dexmedetomidine with butorphanol in cats

ters observed were the time to lateral and sternal
recumbency, the lateral recumbency duration,
time till the animal recovered from sedation and
assessment of sedation, muscle relaxation, and
response to auditory stimulus. Heart (HR) and
respiratory (RR) rate, rectal temperature (RT)
and haemoglobin saturation (SpO2), as well as
systolic (SBP), diastolic (DBP) and mean arterial
blood pressure (MBP) were recorded before and
5, 10, 20, 30, 40, 50, and 60 minutes after seda-
tion. A significant decrease on HR was observed
after each intervention; the reduction was more
noticeable after dexmedetomidine-butorphanol
treatment. Mean HR was reduced significantly
from baseline 5 minutes after each administration
and it was clear that the reduction was more pro-
found after the dexmedetomidine-butorphanol
treatment (lowest HR: 64 beats min!, 50 minutes
after drug administration). Furthermore, there
was a significant reduction in SBP and DBP 50
minutes after all treatments. Mean SBP decreased
significantly from baseline (118.6+2.6 mmHg)
after 50 minutes (50 min: 103.7+11.2 mmHg,
at 60 min: 92.0+0.7 mmHg in dexmedetomi-
dine-butorphanol group) with all treatments.
Mean DBP differed significantly from baseline
(89.2+9.3 mmHg) after 40 minutes when cats
received dexmedetomidine and butorphanol
(at 40 min: 64+17 mmHg, at 50 min: 58.2+14.8
mmHg, at 60 min: 46.5+9.2 mmHg). Mean MBP
in dexmedetomidine-butorphanol group sig-
nificantly decreased from baseline (100.4+5.3
mmHg) after 50 minutes (at 50 min: 72.2+13.8
mmHg, at 60 min: 63.5+9.1 mmHg). With all
treatments, MBP remained above 60 mmHg at
all time points. Moreover, mean RR after ad-
ministration of dexmedetomidine-butorphanol
decreased significantly from baseline (43.2 min™)
20 to 50 min (at 20 min: 33.6 min, at 30 min: 30
min’, at 40 min: 29 min’, at 50 min: 32.5 min™?).
Mean SpO, did not differ significantly from base-
line at any time point in any treatment, and no
significant differences were found among treat-
ments. Mean rectal temperature did not differ
significantly among treatments until 50 minutes.
The cats had a significant decrease, compared
with baseline, in rectal temperature 40 minutes
after receiving dexmedetomidine-butorphanol
(lowest temperature: 35.9°C).

In the second study, “Sedative effects of dex-
medetomidine, dexmedetomidine-pethidine and
dexmedetomidine-butorphanol in cats” (Nagore
et al. 2013) 30 Domestic Short-Hair cats were
included, 15 of which were females and 15 males.
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Ae€pedetopudivn pe Boutop@avoln otn yata

udivn (20 pg kgt IM), ta {wa g SevTepng op&dag
élaPav de€pedetopdivn (10 pg kg IM) kat tebidivn
(2,5 mg kg IM), kat tn¢ Terevtaiog Sefuedetopudivn
(10 pg kg'1 IM) kat povtoppavorn (0,4 mg kgt IM).
Ye OAeg TIG opadeg mapatnpnOnke avnuévn npept-
otk 8pdom, kabwg Kat avakynoio Kat pooxaloon.
‘Ooov agopa TNV AZ, vTtrpxe peiwan oTnv op&da Tov
éaPe ovvSvaopd de€uedetopdivng-Povtoppavorng.
Eyxetika pe v KE, vnipye peiwon otnv opada mou
élaPe de€pedetopdivn-povtoppavorn (94+14 min™)
OULYKPLTIKA e TIG apXIKEG peTprioelg (108+26 min™)
5 AeTTA PETA TN XOPYNON. A€V UTIPXE ONHOVTIKT
petafolr) 6NV AX CUYKPITIKE He TIG APXIKES TLHEG
(40-44 min™) oe kapio arné t1g Svo opadec. O xpdvog
avarmAnpwong Tov Tpixoeldov (XAT), o opuypdg Kat
10 XpwHo Twv PAevvoydvev ertiong Oev epdpavicav
Sxpopég avapeoa oTig Tpelg opddeg. Ot yateg OAwv
TV OH&OWV eldEvIoaV TILo EvTova wXpols PAevvo-
YOVOUG 5 NeTTA LETA TNV NPEUNOT) CUYKPLTIKA HE TNV
TLY TIPLV TN XOPHYNON, ®OTOCO aUTO LTTOXWPNOoe 15
Aemttd petd Ty enépPaon. Avtifeta, o opuypds Kat o
XAT mapépetvay (810l CUYKPLITIKE {e TNV apyIKN T
Kot Katdr Tn SlapKela TG emépPaong.

ZviATnon
A116 600 yvwpilovpe auTn elval ) TPAOTN CUGTNHATIKN
AVOOKOTINGT) TNV KTNVIATPIKT TTOL va afloloyel T
dpdon g Sefuedetopdivng oe auvdvacuod pe Pov-
TopPpavoAn oto kapdiayyelakd Kal avVATTVEVOTIKO
oboTnHa 01N yata. O teMkog apldpdg pelet®v mov
OLUTTEPIANPONKaY 0TV avaoKOTnon pag RTav dvo.
IMapdro mov Kat ot SV0 HENETEG NTAV TIAPOOLEG OE
oxedlaopd kot TANBLOHO, eivat eLdavEG OTL TO HIKPO
delypa twv dpBpwv Tov cupmepthpOnkav Sev emapkel
yia va ¢ptéoovpe o aoparéc cupmépacpia. Ot meplo-
00TepEG SNHOCLEVHEVEG £pEVLVEG OXETIKEG e Tr) Selle-
detoptdivn-fovtopdpavorn eCetalovv TO NPEULOTIKO
QATTOTENETUA TWV GAPHAKMV XWPIG VO AVAPEPOLV TLHEG
Kapdlayyelakaov mapapétpwv. Etot to péyebog tov pe-
AETAOV TIOL CULUTTEPIANPONKAVY ElVAL TTOND TIEPLOPLOUEVO.
YXETIKA e T LAKG Kal Tig peBo8oug mov xpnotplo-
o) OnKay Kot oTIg dVO HENETEG, Xopn Y OnKay TapopoL-
6 80 0elg pe TNV {Blor 006 XopryNong. ZTnv TpaTn HeAETN
«Evaluation of the sedative and cardiorespiratory effects
of dexmedetomidine, dexmedetomidine-butorphanol,
and dexmedetomidine-ketamine in cats» (Selmi et al.
2003), xopnynOnkav 10 pg kg de€pedetoptdivng (IM)
oe ouvdvaouo pe 0,2 mg kg Bovtoppavorn (IM), eve
o1n deltepn «Sedative effects of dexmedetomidine,
dexmedetomidine-pethidine and dexmedetomidine-
butorphanol in cats» (Nagore et al. 2013), xopnyr0n-
kav 10 pg kg? Se€uedetopudivng (IM) kat 0,4 mg kg
PouvTtoppavorng (IM).
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Their age ranged from 1 to 8 years and their weight
between 1.3 and 5.2 kg (2.3+1.1 kg). All cats were
of physical status ASA L. By utilizing a multifacto-
rial scale, the following parameters were compared:
quality of sedation, muscle relaxation, analgesia and
muscle relaxation. The cats were randomly allocated
to 3 groups (10 cats each). The animals of the first
group received dexmedetomidine (20 pg kg™ IM), the
animals of the second one received dexmedetomidine
(10 pg kg* IM) and pethidine (2.5 mg kg IM), and
of the last one dexmedetomidine (10 pug kg™ IM) and
butorphanol (0.4 mg kg* IM). In all groups there was
an increasing sedation effect, as well as analgesia
and muscle relaxation. As far as RT is concerned,
there was a decrease in dexmedetomidine-butor-
phanol treatment group. Regarding HR, there was
a reduction in the dexmedetomidine-butorphanol
group (94+14 min!) compared with baseline meas-
urements (108+26 min!) 5 minutes after treatment.
There was no significant change in RR compared to
baseline (40-44 min) in any group. Capillary refill
time (CRT), pulse and colour of mucous membranes
also showed no differences among the three groups.
The cats in all groups were presented with a greater
pallor of mucous membranes, 5 min after they were
sedated in comparison to the baseline, but it was
resolved 15 minutes after the intervention. On the
other hand, pulse and the CRT remained unchanged
in comparison to baseline during the whole procedure.

Discussion

To our knowledge this is the first systematic review in
veterinary medicine assessing the effects of dexme-
detomidine with butorphanol on the cardiovascular
and respiratory system in cats. The final number of
studies that were included in our review were two.
Although both studies were similar in design and
population, it is obvious that the small sample of
articles included, is not adequate in order to draw
a safe conclusion. Most studies, related to dexme-
detomidine-butorphanol, are examining the sedation
effects of the drugs without reporting cardiovascular
parameter values. Thus, the size of included studies
is very limited.

Regarding the methods and materials used in the
two studies, similar doses and same route of admin-
istration were used. In the first study “Evaluation of
the sedative and cardiorespiratory effects of dexme-
detomidine, dexmedetomidine-butorphanol, and
dexmedetomidine-ketamine in cats” (Selmi et al.
2003), 10 pg kg of dexmedetomidine (IM) was used
in combination with 0.2 mg kg! of butorphanol (IM),
while in the second one “Sedative effects of dexme-



O o16x0¢ Kat Twv dVo gpevvOV ATAV OXL HOVO Vo
dlepevviicouy TNV KapSloavarrvevoTIKN emidpaot Tov
ovvduaopot Sefuedetodivng-fovtoppavorng ahld kat
va a€LOAOYHOOLY TO NPEULOTIKO ATTOTEAECH AULTOV TOU
ouvSuaopol Ppapudrwy. Ot KOPLEG TTAPHHUETPOL TTOV EKTIHI-
Bnkav kot otig Svo peléteg fTav n KZ, n A%, o kopeapodg
ALLooPALPIVIG KAl OL ur) eTeUPATIKEG APTNPLAKES TIETELG.
[Mepaitépw mapdpeTpoL Tov KapSioty YELAKOV TTOL oTTALTODY
Tiio enepPoatikég pebodovg pétpnong, Omwe n Kapdlakn
TIAPOXN, N AUECT) LETPTOT) OLPTNPLAKTG TTIECTG 1) 1) KEVTPIKT)
pAePikny miieon Sev agloloynOnrav. Avo kapdioavarvev-
oTwkol apdryovTeg fTav Kotvoi atig dvo peréteg (KX kal
AY). HKY peidOnke onpoavtika kat ote 800, eved ) AX
HelwBnke otnv pHTN peétn (Selmi et al. 2003) ko Sev
peTaPAOnKe onpovTiké otn devtepn (Nagore et al. 2013).

O PBabuog pepornyiog emhoyng Kat eKTéNeONG TV
OXETIK& XapNAOG Kat i §00 peNéTes, AappdvovTag LITOYN
o1t 1o TIPp®OTO ApBpo (Selmi et al. 2003), eivar TvxatomoL-
npévn Staxotavpovpevn perétn kat n Sevtepn (Nagore et
al. 2013) elvat TPOOTITIKT, TUXALOTIONKEVT), TUPAT) LEAETN.
[Tapdo oL UTT&PXOLY TIEPLOPLOHOL KAl OTLG SO HENETEG,
dev avadépovTal ard Touvg ouyypadeic. H mpotn perétn
(Selmi et al. 2003) éxet TOAD pikp6 péyeBog Setypatog, eve
n Sevtepn (Nagore et al. 2013) dev mephapPdvel aAAeg
kapdlayyelakég mapapétpovg mépav g KX kat tng AX.

O K0pLOG TTEPLOPLIOUOG TNG TTOLPOVOAG CUOTNUATIKNAG
AVAOKOTINONG EIVAL O (UKPOS APLOHOG HEAETGV TTOL CUTTEPL-
A¢BnKay. EpevvnOnie n Bdon Sedopévwy PubMed, kabog
KOOADTITEL HeY&AO eVPOG TNG KTVIXTPLKAG PIBALOYpadiag.
Emumhéov, avalitnon éywve kat oto Google Scholar kat 1o
Scopus xwpig TNV Tpocdnkn véwv &pBpwv. OLtouyypadeig
dev pmopovv var artokeioovv Ty mBavoTnTa VoL LTI PXOLY
emmAéov pehéteg o Sev oupmepA\fPpBnKa TNV Tapovoa
ovoTnpatikh avaokoénnon. Ta dpBpa vrd alordynon
TIEPLOPIOTNKAV O€ otUTE TIOL elyoy YpadpTel 0TNV ayyAIKN
YA®oOQ Kot HOVO.

vunépacua

ZupTepaoaTiKd 1) xoprjynon cvvdvacpol de€uedetoptl-
divng pe Pouvtopdavorn odnyel oe évtovn peiwon g KE
KAl TNG apTn Lok Tieong Tou aipatog. H AY petwbnke
ONHOVTIKE TN pia peAéTN woTOC0 Oev petapAnOnke oty
GAAN. O péoog Kopeapog atpoodatpivng Sev petaPAndnke
ONUAVTIKA oITO TNV apXLKT) TN TOL TIPLV TN XOpHynon
Pappakwyv. Xxetika e 1o XAT kal to xpopa twv PAev-
voyovewv dev umrple afloonpeintn petafoln. ZUVOAIKA
UTIdPXOLV TIEPLOPLOpEVEG eVOEILELS, TOTO GE TTOGOTNTA 6TO
KOL TTOLOTNTA, YEYOVOG TTOU TOVI(eL TNV avayKn ylor peAlo-
VTIKEG SNOTLEVTELG EPEVVNTIKWY HENETWV OXETIKA HE TNV
KapdtoavanvevoTikn §pdon Tov cuvdvacpov de€pedeto-
pdivng-pouvtopdpavorng. Katd tn yvopn Towv cuyypadéwy,
0 oUVOLAOHOG AVTWV TWV GAPHAK®Y CUVICTATAL GTNV
KAWVIKA TIPAEN Yior OXETIKA HUIKPEG XELPOLPYIKEG eTTEUPATELG

Dexmedetomidine with butorphanol in cats

detomidine, dexmedetomidine-pethidine and
dexmedetomidine-butorphanol in cats” (Nagore
etal. 2013), 10 pg kg™ of dexmedetomidine (IM)
and 0.4 mg kg of butorphanol (IM) were used.

The purpose of both studies was not solely to
investigate the cardiorespiratory effects of dex-
medetomidine-butorphanol but also to evaluate
the sedation effect of this drug combination. The
main parameters assessed in both studies were
HR, RR, SpO,and non-invasive blood pressures.
Further cardiovascular parameters requiring
more invasive techniques, like cardiac output,
direct arterial blood pressures or central venous
pressure were not evaluated. Two cardiorespira-
tory factors were in common in both studies (HR
and RR). HR was decreased significantly in both,
while RR decreased in the first study (Selmi et
al. 2003), and it did not alter significantly in the
second one (Nagore et al. 2013).

The level of selection and performance bias
in both studies is relatively low, taking into ac-
count that the first article (Selmi et al. 2003), is a
randomized crossover study and the second one
(Nagore et al. 2013), a prospective randomized
blind study. Even though there are limitations
in both studies, these are not mentioned by the
authors. The first study (Selmi et al. 2003) has
a very small sample size, while the second one
(Nagore et al. 2013) does not include other car-
diovascular parameters other than HR and RR.

The major limitation of this systematic review
is the small number of studies included. PubMed
database was searched, as it covers a great pro-
portion of veterinary literature. In addition, a
search was conducted in Google Scholar and
Scopus without any new addition of articles.
The authors cannot exclude the possibility that
more studies exist which were not included in
this systematic review. Articles under evaluation
were limited to English language only.

Conclusion

It is concluded that treatment using dexmedeto-
midine and butorphanol leads to a profound re-
duction in HR as well as in arterial blood oressure.
RR decreased significantly in one study but did
not change in the other one. Mean SpO, did not
differ significantly from baseline. Regarding the
CRT and colour of mucous membranes there
was no noticeable alteration. Overall, there is
limited evidence, in both quantity and quali-
ty, that highlights the need for future research
studies regarding the cardiorespiratory effects
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Ae€pedetopudivn pe Boutop@avoln otn yata

Kot oTtoutTeiton epattépw Stepedivnon wote va e€oyBoiv
AOPOAT) CUHTTEPAOUATO YIX Tot KAPSLOOVATIVEVOTIKE TOV

of dexmedetomidine-butorphanol combination.
In the authors’ opinion, this drug combination is

94

amoTENETUATAL.

2X0yKkpovon cupPeEPOVIV

Ot ouyypageic dnhwvouv 6Tt Sev LTTAPXEL GLYKPOLOT

OLHPEPOVTOV.

recommended in clinical practice for rather minor
surgical procedures and further investigation is
required in order to draw safe conclusions about
its cardiorespiratory effects.
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