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[lo pgaHHbIM pas3nu4HbIX accounaumn no

6bopbbe ¢ 6onbt ocTpyw 6onb B RESEARCH
nocneonepauvoHHOM nepuoae Amel'lCan
mcnolTelBanum 6onee 50%/80% EDUCATION
npoonepupoBaHbiX U OoKono 75%
onucbiBann 3Ty 60nb Kak «bonbLUyl, Yem TREATMENT
OHU OXnaanu»
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nocsieonepalmoHHOU 6011

International Association for the Study of Pain

[lepcuctupytowasa nocneonepaymoHHasas 0onb

— 0Oonb, KoTOopaa coxpaHsieTca Oonee 2 — X
MecAaueB, U MO MHTEHCMBHOCTU He YCcTynaet
npegonepaunoHHOMWN.

[lepexon oT ocTpou nocrieornepaumoHHon 6onu K
NepCUCTUPYIOLLEN 3TO KOMMIIEKCHbIK N MNMOXO
N3y4YeHbIN NPOLIECC, BKMOYaoLWmnin buonornvyeckme,
dounsnonorndyeckne, couunanbHble @aKkTopbl W
doaKkTopbl OKpyKatoLleun cpeqbl



Nepedepunyeckan 601eBad CEHCETU3AUMS

BocnaneHne n noBpexaeHne HepBOB, BEAYT K
NOBbILLEHOW NMacTUYHOCTU CUHANCOB, B
pesynerate 4ero noaaepxmBaeTtcss 6oneBow

Peripheral pain sensitization
ASICS3
mTOR
VGLUT2
NGF= N\ s AMPAR
Cytokines / BDNF
CCL2
P-ERK1/2
P-p38
Skin /
Muscles / Spinal cord
Peripheral nerves
7e\
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Tun ponroBpeMeHHOMU
aganTtTunBsBHOMW
HEUMPONMACTUYHOCTMN,
ycunueawwmnn 6onesyto
CUrHanusauuw nytem
noBpexaeHns HeWpoHOB
B CMMHHOM MO3re, C
dbopMUpPpOBAHUEM
«boneBon NaMsATUY.







DopMHpPOBaHME XPOHUNYECKOM 00N

Onepanus YMepeHHasi WM CHJIbHAS
00.J1b, 00J1€€ 3-X MecsleB

AmnyTanus 30 no 81%
KecapeBo ceuenue 15,4%
XOJEMUCTEKTOMUS 3 10 56%
[ ppIKeIIacTUKa 5 10 35%
['ucrepexkromus 5 1o 32%
MacTtekTomMus 20 mo 50%

[Ipore3upoBanue Oeapennoro 7 10 23%
cycTaBa

TopakoTomMus 61 no 70%
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(DaKTOpbl pPUCKa XPOHU3aLMM
nocsieonepalmuoHHON 6011

- IIpegonepanrioHHas 00JIb;

o JIINTENBbHBIN ITPHUEM OITUOUNIOB;
» 'eHeTHUeCcKUe (PAKTOPHI;
 IIcuxonoruueckue (paKTOPHI;

« Xupypruueckue (pakTophbl;
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« TRONETRU MYYWE MPUHUMETD
10 FONOBHOU GOMMU:»

HeunsBecTHBIN aBTOP
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HIMBC 1 auetoMmMHOMEH

» YTHeTeHUe nepedpeprudecKux U IeHTPAJIbHBIX
IIUKJIOOKCUTEHA3;

» UTHrnOumus eHTpaJabHOU TPAaHCKPHUIIIINHT

OUKJ/JIOOKCHUI'€HAJ3bI,
l:"_r_: I
KETAHOB
DO N I
n KETO0 044 THOMETINM
‘l'la aueramon 5. 6 10 mr - O 30 M”r\'»n ”‘npm MRUN'
S | " 0xTwn
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[lapaleTamon

- B EBponie Ha3zHauaeTcA B 78% ciIiydyaeB OCTPOU
0011

« AP deKTUBEH IIPU OCTPOU 00JIU (CTEIIEHD
nokasartesibHocTH 1)

o fABnsdercsa ogHUM U3 OCHOBHBIX KOMIIOHEHTOB
MYJIbTUMOZIAJIbHON aHAJITE3UHU (CTENEHD
nokasaresibHocTH 11)
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D CSONTaCHOCTD Tap ALl TaMOTe

e B MeauImmHcKoIl JUTepaType HET JaHHBIX O I'€IIaTOTOKCHYHOCTII ITapalieTaMoJIa IIpII
YCJIOBIII COOII0 IeHIS PEKOMEHIOBAHHBIX TO3MIPOBOK II ATITEIBHOCTII KypCa JICUYCHIIA.
Bo Bcex CIIy4dasax IIPI IIOBPEKACHIIII ITEUCHII ITapalleTaMOJIOM, €TI0 BOIIPEKI ITHCTPYKIIIIL

("out of label") mpuHIIMaII 11160 B CIIIIKOM BBICOKIX 103aX, TII00 OUY€Hb JOMTO.

Whitcomb DC, Block GD. Association of acetaminophen hepatotoxicity with fasting use and ethanol. JAMA 1994,
272(23): 1845-50.

b HpHMeHeHHe B TCPAIICBTIUCCKIIX J03aX (4 I'B CyTKI-I) Yy OOJIBHBIX C XPOHHIYICCKIIMIL
reratTuTaMiII I HiIppo3aMIl pa3JII'I‘-IHOI'vI STIHOJIOTHI HE ITPHBOIIT K YXYAIICHIIIO

(l)yHKHHOHaJIBHOl"O COCTOAHIIA IICUCHIIL.
Schiodt F.V., Lee W.M., Bondensen S., Ott P., Christensen E. Influence of acute and chronic alcohol intake on the
clinical course and outcome in acetaminophen overdose// Aliment. Pharmacol. Ther.— 2002.— Vol. 16.— P. 707715

50 ml Feoflac® plus: 100 ml Ecoflac® plus:
1ml= 10 mg 1ml=10mg

Paracetamol B. Braun for patients up to 33 kg for patients > 33 kg
10 mg/ml solution for infusion = =
Dosing Card

BIBRAUN, \

Dose to be administered
Max dose/24 hours
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E Package size
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ElCI’IOJ’Ib3OBaHI/Ie KeTOpO! \!!! H

TPOMEeTaMUuHa

« OgHOKpaTHOE napaHTeparnbHOE BBEAEHME KETOpOSaKka
TPpOMEeTaMnHa CHWXaeTte noTpebHOoCTb B onuonaax B n/o
nepuoge

» [1o3a 90 mr/cyTku

« CHwmxeHune vyactotbl [NOTP nokasaHo ansa ogHOKpaTHOro
NPUMEHEHUA KeToporaka TpoMmetTammHa B gose 60 mr

Perioperative Single Dose Ketorolac to Prevent Postoperative Pain: A Meta-
Analysis of Randomized Trials
Gildasio S. De Oliveira, Jr., MD, MSCI, Deepti Agarwal, MD, and Honorio T.

7=, Benzon, MD Anesth Analg 2012;114:424—33
* 3
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KopTUKoCTEepomAbl

« YMeHbwatoT NOTP;

« YMEHbLUAT CTPECCOBYIO peakunio Ha onepaunto
n 6oneBy MHTEHCUBHOCTL B N/0 nepuoae;

» HeT paHHbIX 00 3apPEeKTNBHOCTH
npeaynpexneHna XxpoHusaumm donu.
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nuaypasibHaa aHare3us

« CHMKaeT BepOATHOCTb XpoHmM3aumm 6onu, npu
yCNoBUK NepunonepalmoHHOro NCNonb30BaHUS;

« HeT AaHHbIX CKONMbKO AOSKHA UCMOMb30BaTbLCH;

- He cHmxaeT 4acTtoTy XPOHUYECKOro NPUMEHEHUS
OnMonaoB..
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bnoKaabl nepndepmnyecKkmx HepBOB U
cnaeTeHnm

- [lpencraBnaTCS O4YEHb NEPCMNEKTUBHBLIMUA B
nnaHe npoduUnakTUKu XpoHn3aumm
nocrieonepaunoHHon donu;

» HeT gaHHbIX O CHUXXEeHNU XPOHUYECKOro npuema
Onnounaos.
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HenpepblBHaa MHPUAbTpaLUmA
onepauyMoHHOro noaa nan M/ a

* ['lpn HEPPIKTOMUAX MOCTOAHHOE OpPOLLEHMNE
paHbl 0,2% ponmBakamHa nokasarno xopoLume
aHTMboseBble pe3ynbraThl;

« [lpn TopakoTOMuMAX, onepaunax Ha MOSTIOHHOW
xenese aP@eEKT HE OTMEYEH.

O.E. Jlomopanpkuii. 11-i1 bputano-Ykpaincbkuit Cumiosiym. Kuis, 2019



JInaOKauH B/B

» HepgocTaTo4yHO MHOOPMaL UK,

» YMEHbLUAET noTpebrneHmne aHanreTukos B
nepBble N/0 OHWU;

» Yepes Tpn mecsua CHMXeHne nepcucteHLUnn
6onun ¢ 47% 0o 12%.

O.E. Jlomopanpkuii. 11-i1 bputano-Ykpaincbkuit Cumiosiym. Kuis, 2019



[abaneHTHMH/nperabanvH

» [Nobo4vHble adhdeKTbI: cegaumsi, HapyLleHue
3pPEHUS, CUHKONE;

» [@baneHTH ymeHbLUan XpoHu3auuo 6onm B
no3uposkax 1800 mr ¢ yBennyeHmem rnoboYHbIX
apPeKTOB

» [TperabanuH — pe3ynbraTbl HEOQHO3HAYHbI
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d - 2 arOHUCTHI

 BblpaxkeHble remognHamMm4eckne NnoboYHbIEe

9P PEKTHI;

» KnoHnguH nutparekanoHo 300 mkr bonee
9P PEKTUBEH ANA NPOMPUNAKTUKN XPOHU3aALUN
bonu, 4em dynuBaKkawuH;

- [lekcmenetomeanunH Ha 34% nydwe
npodomnnakTupoBan XpoHU4YECKYy0 60nb B
cpaBHeHUM ¢ nnauebo, eanHNYHOE
nccrnegoBaHme.



'\ noctonepaumoHHOM
/7T aHanresun

No. RCTs
Authors and Year  Included Goal of Study Conclusions Comments
Laskowski et al” (2011) 70 Determine the effect of Ketamine reduced pain scores and Effect independent of type of
IV ketamine on opioid consumption; greatest intraoperative opioid, dose,
postoperative analgesia efficacy in thoracic, upper abdominal,  or timing of ketamine
major orthopedic surgeries Hallucinations and nightmares
more common with ketamine
Jouguelet-Lacoste 39 Determine the effect of an ~ Ketamine reduced pain scores and Evaluated a low-dose infusion
et al*! (2015)* IV single dose or infusion  opioid consumption for the first rate of less than 1.2 mg/kg per
of ketamine on 48 postoperative hours hour with or without bolus dose
postoperative analgesia of 1 mg/kg
Wang et al*? (2016) 36 Determine the effect of Ketamine reduced pain scores, Adverse events of ketamine were
IV ketamine added to opioid consumption, and PONV probably underreported
opioid TV-PCA in the first 72 postoperative hours
Assouline et al.* 19 Determine the effect of Ketamine reduced pain scores, opioid ~ No significant change in the incidence
(2016) ketamine added to an consumption and PONV at 24 hours.  of hallucinations. Data insufficient
opioid IV-PCA in to draw conclusions on
surgical patients respiratory adverse events or a
dose-response relationship.
Pendi et al*® (2018) 14 Determine the effect of Ketamine reduced pain scores and No increase in adverse effects
ketamine on analgesia opioid consumption for the first with ketamine
after spine surgery 24 postoperative hours

*Evidence-based review.
# S\ PONV indicates postoperative nausea and vomiting.
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pOTl/IBOI'IOKaBaHVIFI R
1PUNMEHEHNIO KETAaMMNHA

Contraindication Supporting Studies (Authors and Year) Level of Evidence

Cardiovascular

Severe cardiovascular disease or Loftus et al'® (20152 Schwartzman et al>> (2009); Grade C with a moderate degree of certainty
poorly controlled hypertension Sigtermans et al”” (2009); Subramaniam

etal'® (2011)

Central Nervous System

Elevated intracranial pressure Cohen et al*®® (2015) Schwartzman et al*? (20092; Grade C with a low level of certainty
Sigtermans et al 2009) Subramaniam et al'
(2011); Zeiler et al' (2014)

Elevated intraocular pressure Drayna et al*? (2012)3 Loftus et al'® (2010); Grade C with a low level of certainty
Schwartzman et al>* (2009); Subramaniam
etal'® (2011)

Hepatic
Moderate or severe hepatic Noppers et al’” (2011); Schwartzman et al*® (2009); Grade C with a moderate degree of certainty
dysfunction (cirrhosis) Sigtermans et al>* (2009); Subramaniam for severe disease and low level for

etal'® (2011) moderate disease

Psychiatric

Psychosis Barreveld et al'” (2013); Loftus et al'* (2010); Grade B with a moderate degree of certainty
Sigtermans et al** (2009); Subramaniam
etal'> (2011)

Other

Pregnancy Barreveld et al'’ (2013) Loftus et al'® (2010); Grade B with a moderate degree of certainty

Vi y \\ Subramaniam et al'® (2011)
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PekoMeHAatmn
NMPUMEHEHMA KETAaMUHA

Recommendation
Category Recommendation Level of Evidence*
Indications for use (1) Perioperative use in surgery with moderate to severe (1) Grade B, moderate certainty
postoperative pain (2) Grade B, low certainty
(2) Perioperative use in patients with opioid tolerance (3) Grade C, low certainty
(3) As analgesic adjunct in opioid-tolerant patients with (4) Grade C, low certainty
sickle cell crisis
(4) As analgesic adjunct in patients with OSA
Dosing range Bolus: up to 0.35 mg/kg Grade C, moderate certainty
Infusion: up to 1 mg/kg per hour
Relative contraindications (1) Poorly controlled cardiovascular disease (1) Grade C, moderate certainty
(2) Pregnancy, psychosis (2) Grade B, moderate
(3) Severe hepatic disease, ie, cirrhosis (avoid), (3) Grade C, low certainty
moderate hepatic disease (caution) (4) Grade C, low certainty
(4) Elevated intracranial pressure, elevated intraocular pressure
Personnel Supervising clinician: a physician experienced with Grade A, low certainty (see Consensus Guidelines
ketamine (anesthesiologist, critical care physician, on the Use of Intravenous Ketamine Infusions
pain physician, emergency medicine physician) for Chronic Pain from ASRA, AAPM, and ASA)*
who is ACLS certified and trained in administering
moderate sedation

Administering clinician: registered nurse or physician
assistant who has completed formal training in safe
administration of moderate sedation and is ACLS certified

\\ *Evidence was evaluated according to the USPSTF grading of evidence, which defined levels of evidence based on magnitude and certainty of benefit.”
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[pegonepaloHHOe uccaenoBaHue 60/

» AHKETBI;

» KosinuecTtBeHHbIE CEHCOPHBIE TECThI;
 IlepuonepanmoHHbIe JHEBHUKU ITAIUEHTA;
» BpIjiesieHue IpyIi prUCKa;

» TakTHKa JieueHu.
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TIEDCHERTIED! MCNOND30BANMS
Materials in Medicine

JOURNAL OF MATERIALS SCIENGE KeTO pon a Ka

~——=50% release (6 h) + Experimental data

Drug release (wt. %)
8

40 —— Higuchi Fit
2 ] /- 25% release (25 min.) K=+19

+47 —— Ritger-Peppas fit
20 'Rolease in pH=1 K=31.5 and n=0.14

Release in pH=7

L) | B BN A I B B Il A I | 1
0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32
Time (h)

«Nanostructured SBA-15 host applied in ketorolac tromethamine release system» Journal of

l‘l_g,t\e\zrials Science: Materials in Medicine August 2017, 28:113
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https://link.springer.com/journal/10856

» ITogkoxkHasa nHQY3UA KeTopojaKa 120 MI/CyT;
« B/M uHbeKIIUHU 30 MTI'/6 4acoB;

* YMeHbIIIeHHEe ITNKOBbIX KOHIIEHTPALIUU TP
IIOCTOAHHOU HHQPY3UH HA 40% MPU COXPAaHEHUU

sdexrmBHOCTH P
CLINICAL PHARMACOLOGY IN
DRUG DEVELOPMENT

«Comparison of the Pharmacokinetics of Ketorolac Tromethamine After Continuous Subcutaneous
Infusion and Repeat Intramuscular Bolus Injections in Healthy Adult Subjects.» Clin Pharmacol Drug
D£1< 2017 Jul;6(4):343-349. doi: 10.1002/cpdd.319.
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BbiBOAbI

» XpoHusauus 001 BaXkKHasi, MaJI00CBeNleHHAs
MYJIbTUANCIUIINHAPHAA IP00JIeMa;

* OCHOBHOM IyTh IPOPUIAKTUKN XPOHU3AINHU
00JI1 5TO XOPOIINHU IIEPpHUOIIEePAITOHHBIHN
KOHTPOJIb;

» Bo3Mo:xHO HeoOxoauM 00Jiee pAHHUU OCMOTP
aHeCTe3MO0JIOTOM ITaIlMeHTa;

 IIppuMeHeHnEe KeTaHOB® M mapaneraMosia —
cTapT JieueHUs ocTpoi 6011

- KeTaMUH - Kak IepCHEKTUBHBIN IIpenapar
- Pacmupenue peruoHapHbIX METOAMK;
» HeobxoauMocTs JTajabHeHIIero n3ydeHusl.



