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HopmanbHas pusnonorus

b3 — HAXOAATCA B XUPOBOU TKAHWU.
Ctumynauma 3TuxX peLenTopos
ycunuseaeT NMnNonus u NpusoauUT K
BbIAEeNIeHUIO 3Heprum, a Takxe K
NOBLIWEHUIO TenNoNpoAYKLUU.



HopmanbHas pusnonorus

b, — nokanusyrotca B 6poHxumonax,
CTUMYNALUUA BLI3LIBAET paclumpeHue
6poHxuon u cHatue 6poHxocnasma.
ITU Ke pelLenTopbl HAXOAATCA Ha
KNneTkax neyeHU, Bo3AeucTeue Ha HUX
FOPMOHQ BbI3bIBAET FIMKOreHONU3 U
BLIXOA, FSIFOKO3bI B KPOBb.



HopmanbHas pusnonorus

Bh; — nNokanusyroTca B cepaLe, CTUMYNALUA
NPUBOAUT K yBeJSIMYeHUHO YaCTOThI
(nonoxuTenbHLIA XpOHOTPOMHLIU 3(PEPEKT) U CUNLL
cepAeyYHbLIX COKpaleHUu,

(nonoxuTenbHLIX UHOTPOMHLIU 3(PEPEKT) Kpome
TOro, NPUBOAUT K MOBLIWEHUHO NOTpebHOCTU
MUOKapaa B kucnopoae U NOBbIWEHUH
apTepuanbHOro AasrieHua. Takxe NOKANU3syoTca
B MOYKAX, SABNAACH

peLienTOpaMU HOKCTArnomepynapHoro annapara,
QrOHUCTLL YBeSIMYUBAIOT BhIfesnieHUe peHUHa.



®apmakoniorus

bera 1 6nokaTtopsr

YMeHbLWaloT YacToTy

(oTpuLaTEeNbHLIU XPOHOTPONHBLIU 3(PPEKT)
U CUNYy CepAiedHbIX COKpalleHUU,
(oTpuuaTenbHLIA UHOTPOMHLIU 3PEPEKT).
CHUXaroT noTtpebHOCTL MUOKapaa B
Kucnopoae U aptepuanbHoe AasrieHue.
YMeHbWaroT KOHUEeHTpauuko peHuHa B
KpoBM.
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®apmakoniorus

bpesubnok (semornon)

KapauvocenektusHeiu 6etal -
aapeHobnokatop.

TTpu B/B BBEeAeHUU cBA3bIBAETCA C
-~ - @ 6enkamu Ha 55%, B apuTpoumTax
A t 6bICcTpO ruaponusyercs

T

=== 3CTepasamu Ao csobopHoro
=~ kucnoro metab6onuta (aKTUBHOCTb

coctasnseT 1/1500 oT Takosowu
3cmornona) u metaHona. 11/2 —
9 MUH
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®apmakoniorus

TToka3zaHus

HexomneHcaTtopHaa cuHycosas Taxukapaus,
CYNpPABEHTPUKYNApHAA TAXUKAPAUA U
Taxuaputmua (Bxknrovaa pubpunnauuro u
TpeneTaHue npeacepavna),

WHPAPKT MUOKapAa,

HecTabunbHaa cteHokapaus,

TUPEOTOKCUYECKUUN KpuUs,

peoxpomouutoma (¢ anbpaaapeHobnoxkaropamu),
apTepuarnbHas runepreHsus.
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®apmakoniorus

TTpoTusonokasaHus

'MnepuyBCTBUTENBHOCTD,

cuHycoBas 6paaukapaus (meHee 45 ya./muH),
KQpAUOreHHLIU LWOK,

AV 6nokaaa II-IIT cteneHu,

BbIpaXeHHaa cepaeyHas HefOCTATOMHOCTD,
CUHAPOM €NabocTu CUHYCHOro ysna,
cuHoaTpuanbHas 6nokaaa,

apTepuanbHaa runoteHsus (Al Huxe 90 mm prT.
ct., aA Huxe 50 mm pt. cT.),
KpoBOTeYeHue, runosonemus.
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®apmakoniorus

OrpaHuyeHus K npumeHeHuro

bpoHxuanbHas actma,

IM@PpuU3ema,

XpOHUYEeCKUU O6CTPYKTUBHBLIU 6pOHXUT,
3aCTOUHAA cepAeYHas HeAOCTATOYHOCTD,
caxapHbIU auaber,

HapyleHue (PYHKLUUU NOoYeK,
6epemeHHOCTb, KOpMMieHue rpyAabto,
AETCKUUA U NOXWUIOU BO3PACT.
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®apmakoniorus

OduumanbHbIe CXeMbl TUTpOBaAUA

C «nolaoBbIMU» be3 «pngfiiarosbrx>
HArpy304YHEIMPNGO3aMU HopBY30UYHbIX N03

Bpemsa B/e 6ontoc "W/ uHPYy3ua Bp B/e 6ontoc  B/B UHpy3us
(MUR) (MKr/kr/mun)  (MRNSr/MUH) (" (Mkr/Kkr) (MKr/Kkr/muR)
0-1 muH 500\ 0-05 80\
2-5 MUH = 50 = 1-5 s 150 m—>
v <
6 MUH 500 0 _ g == 20—
"
7-10 muH ’100_) 10 -1 \-2 250 sl
’—
11 muH 500 14 - 17 \~.} 300 ==
12-15 MuH 150 m—
- -
16 MUH 500\
1 H- 200 ===
Aanee

g% W Mackoackit
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TToboyHbIe pencTeus

['MnoTeHs3us
bpaaukapaus



®apmakoniorus

PeanbHbie cxembl TUTpOBAHUA

Taxukapaua 6onee 130 ya/muH Taxukapaua meHee 130 ya/muH

Bpemsa Bontroc Bpems bontoc
(MuR) (mr) (MuR) (mr)
bontoc 10 Bontoc 2

2-3 MuH 2 MuH \
bontoc 10 bontoc 4

1-2 muH 1-2 muH \
Bbontoc 20 Bontoc 8

1-2 mwH 1-2 muH \

UHpy3ua 0,05 mr/kr/muH Bontoc 16

UHpy3usa 0,025 mr/kr/muH
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®apmakoniorus

HAuanor:
Bur 6pesubnok aenanu?
Ha. Oea pa3a. Ho oH He pabortaeT!
Kak Tak?

Yepes 5 muH. Bce onatb HauuHaeTcs!

Ecnu 6pesubnok pabotaer u Het
NO6OYHLIX aBNEeHUU HavYuHauTte
UHPY3UHO A0 AOCTUXEHUS
Heobxoaumoro agpgekral

304 30 3
Ten. B 495 304 30 39
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TTpakTUYeckoe npumeHeHue

‘1'—[ Yakuii QRS (<0,12 cek) ]_‘1'

| PEMVAAPHBIA PUTM | | HEPETV/IAPHBIA PUTM |
. v
é NMpumeHUTL I \
Baryc — maHesp Bo3moxxHO pubpunnauma npeacepani.
ApeHo3uH KoHTtponb YCC: B-6n0KaTopbl uan guntmasem.
bmr; 12mr; 12mr Ecnu ecTb NpU3HaKM cepAeYHOM HeA0CTaTOUHOCTM:
\____ MoHutopuur 3Kl ANFOKCUH AWM aMNOAAPOH.
“' AHTUKOArynAaHTbl NPU ANNTENbHOCTU >48 4

N /

[ HopmanbHbIN CMHYCOBDbIN

puTm HET MOMOLLb CMIELMANINCTA!
AA W
4 BO3MOHO — NapOKCcM3ManbHasa N
HaA KeNyAouKOBan TaXxMKapaua
3Kr B 12 oTBeACHUAX NPU HOPMAZIbHOM BozmoxHo TPeneTaHne
CUHYCOBOM pUTMe npeacepann.
[py NOBTOPHOM BO3HMKHOBEHUU — a1eHO3UH Kontponb HCC:
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B cnyyae runotoHuu Ha poHe BbIpaXeHHOU
Taxukapamu

‘TMBDU ;
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TTpakTUYeckoe npumeHeHue

TTpu Cencuce

Zhonghua \Wei Zhong Bing Ji Jiv ¥i Xue. 2015 Sep;27{9).7559-63.
[Esmolol improves clinical outcome and tissue oxygen metabolism in patients with septic shock through
controlling heart rate].

[Article in Chineze]
Xingiang L, Weiping H, Miaoyun W, Wenxin £, Wengiang J, Shenglong C, Juhao £ Hongki £.

Abstract
OBJECTIVE: To investigate whether esmolol could improve clinical outcome and tissue oxygen metabolism by controlling heart rate (HR) in
patients with septic shock.

METHODS: A single-center double-blinded randomized controlled trial was conducted. The patients suffering from septic shock received &-hour
early goal directed herapy (EGDT) with pulmonary artery wedge pressure = 12 mmHg (1 mmHg = 0.133 kPa) or central venous pressure CVP) =
12 mmHg requiring nerepinephrine te maintain mean arterial pressure (MAP) = 85 mmHg and HR = 55 bpm admitted to intensive care unit (ICU) of
Guangdeng General Hospital from September 2013 to September 2014 were enrolled. They were randomly divided inte esmelel group and control
group by computer-based random number generator. All patients received conventional basic treatment, while those in the esmolol group received
in addition persistent esmelol infusion by micro pump with desage of 0.05 mg - kg(-1) - mini-1) with the dosage adjusted to maintain HR lower than
100 bpm within 24 hours. The patients in control greup did net receive drug intervention for HR. The primary end-peoints consisted of length of stay
in ICU and 28-day mortality. The secondary end-points included hemodynamic parameters [HR, MAP, CVF, cardiac index (Cl), stroke volume
index (SW1), systemic vascular resistance index (SVRI)] and tissue oxygen metabolism parameters [central venous oxygen saturation (Scv02),
lactate level iLac)] before and 24, 48, 72 hours after the treatment.

RESULTS: A total of 48 patients with septic shock were enrclled with 24 patients in esmolol group and 24 in control group. (1) The primary end-
points: compared with control group, the length of stay in the ICU in the esmolol group was significantly shortened (days: 13.75+8.68 vs. 21.70 £
6.06, t = 3.680, P = 0.001), and 28-day mortality was significantly lowered [25.0% (6/24) vs. 62.5% (15/24 ), 2 = 6.857, P = 0.009]. (2) The
secondary end-points: there were no significant difference in the hemodynamic and tissue metabolism parameters before treatment between two
groups. Mo significant difference was found between before and after treatment of all above parameters in control group. HR and Lac in the
esmolol group were cbvicusly declined, SVI, SWRI, SCv02 were gradually increased, but no significant difference in MAP, CVP, and Cl was
found. Compared with the control group, HR in the esomolol group was significantly lowered (bpm: 84 4 £+ 35vs. 111.2+ 7.2 P < 0.01), SVRI and
Scv02 were significantly increased from 24 hours [SVRI (kPa - s - L{-1) -m{-2)): 137.9+ 16 vs. 1269+ 1.3, ScvO2: 0.652 + 0.017 vs. 0.620 +
0.017, both P < 0.01]; S¥I was significantly increased (mL/'m2: 399+ 22 vs. 36.8+ 1.7, P < 0.01) and Lac level significantly declined from 48
hours (mmol/L: 28+ 03vs 34+03, P <0.01)

CONCLUSION: The results demonstrate that HR controlled by a titrated esmolol infusion given to septic shock patients was associated with an
improvement in tissue metabolism, reduction in the length of ICU stay and lowering of 28-day mortality.



TTpakTUYeckoe npumeHeHue

Kak aabroBaHT ana obesbonuesaHua

J Anesth. 2015 Dec 25(6):534-43. doi: 10.1007/500540-015-2041-5. Epub 2015 Jul 10.

Beta-adrenergic antagonists during general anesthesia reduced postoperative pain: a systematic review and a
meta-analysis of randomized controlled trials.

Harkanen L2 Halonen J2 Selander T3 Kokki HY.

@ Author information

Abstract

We have performed a systematic literature review and a meta-analysis investigating the effect of beta-adrenergic antagonist on perioperative pain
in randomized clinical trials (RCTs). The search included the CENTRAL, CINAHL, EMBASE, and MEDLINE databases (from inception to 10
February 2015). From the retneved full texts, we hand-searched the references and PubMed related citations. A total of 11 RCTs consisting data
of 701 adult patients were eligible for this systematic review. Esmolol was evaluated in ten trials and propranclel in cne. Esmelol decreased the
need for rescue analgesics by 32-50%; p < 0.05 (n = 7) and the proportion of patients needing rescue analgesia from 100 to 65%; p < 0.005 (n =
1), and propranclol decreased the need for rescue analgesics by 72%; p < 0.001 {n = 1). The time to the first rescue analgesics was longer (p <
0.05) and pain ratings were lower (p < 0.05) in patients with beta-adrenergic antagonists. However, in two opioid-controlled studies, one in knee
arthroscopy and another in tubal ligation patients, the proportion of patients needing rescue analgesia was two-times higher in esmolol-treated
patients: 52-57 vs. 23-34%, p < 0.05. Adverse effects were rarely reported, and as reported were mostly cardiovascular alterations. In conclusion,
intra-operative beta-adrenergic antagonists’ administration may decrease postoperative pain and analgesic consumption when given as an
adjuvant to general anesthesia.

KEYWORDS: Adrenergic beta-antagonists; Analgesia; Analgesics; Esmaolol; Operative; Pain; Propranolol; Surgical procedures
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TTpakTUYeckoe npumeHeHue

Ona npopunaktuku orseta Ha UHTYb6auuro

Rev Bras Anestesiol. 2014 Nov-Dec ;64(6):425-32. doi: 10.1016/).bjan.2013.05.008. Epub 2014 Aug 25
[The effect of different doses of esmolol on hemodynamic, bispectral index and movement response during
orotracheal intubation: prospective, randomized, double-blind study].

[Article in Portuguese]
Cakirgdz MY!, Tasddden A2, Qlguner C2, Korkmaz H2, Odin E2, Kicilkebe B2 Duran E2.

+ Author information

Abstract
OBJECTIVE: A prospective, randomized and double-blind study was planned to identify the optimum dose of esmelol infusion to suppress the
increase in bispectral index values and the movement and hemodynamic responses to tracheal intubation.

MATERIALS AND METHODS: 120 patients were randomly allocated to one of three groups in a double-blind fashion. 2. 5mgkg(-1) propofol was
administered for anesthesia induction. After loss of conscicusness, and before administration of 0.6mgkg(-1) rocuronium, a tourniquet was applied
to one arm and inflated to 50mmHg greater than systolic pressure. The patients were divided into 3 groups; 1mgkgi-1}h(-1) esmolol was given as
the loading dose and in Group Es50 S0pgkg(-1imin{-1), in Group Es150 150pgkgi-1)min(-1), and in Group Es250 250pgkg(-1)min(-1) esmolol
infusion was started. Five minutes after the esmolol has been begun, the trachea was intubated: gross movement within the first minute after
orotrac heal intubation was recorded.

RESULTS: Incidence of movement response and the ABIS max values were comparable in Group Es250 and Group Es150, but these values
were significantly higher in Group Es50 than in the other two groups. In all three groups in the 1st minute after tracheal intubation heart rate and
mean arterial pressure were significantly higher compared to values from before intubation (p<0.05). In the study period there was no significant
difference between the groups in terms of heart rate and mean arterial pressure.

CONCLUSION: [n clinical practise we believe that after 1mgkg(-1) loading dose, 150pgkg(-1)min(-1) iv esmolol dose is sufficient to suppress
responses to tracheal intubation without increasing side effects.

Copyright @ 2013 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. All rights reserved.

l{ KEYWORDS: Bispectral index; Depth of anesthaesia; Esmolol; Intubation; Intubacdo; Profundidade da anestesia; Fropofol, indice bispectral
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TTpakTUYeckoe npumeHeHue

Ans kapaunonpoTtekuuu

Pacdiatr Ansesth. 2013 Mar;23(3):217-21. doi: 10.1111/pan. 12117,
Protective effect of esmolol on myocardial ischemic injury during open heart surgery in children.

Gui P! Wu Q@ WulJ Yao S

= Author information

Abstract
OBJECTIVES: To investigate the efficacy of esmolol in protecting the myocardium from ischemia during pediatric cardiac surgery.

BACKGROUND: Esmolol, an ultra-short acting beta 1-adrenoceptor blocker, reduces myocardial injury in adult cardiac operations. However, this
technique is rarely used in pediatric cardiac surgery.

METHODS: Thirty children with ventricular septal defect were randomly allocated to the esmelol group and the control group. Patients received
intravenous esmolol (0.05 mg-kg(-1) -min{-1) after tracheal intubation, 0.3 mg-kg(-1) -min{-1) during cardiopulmonary bypass (CPB) and 0.03-0.05
mg-kg(-1) -min{-1) until the end of surgery) or placebo. respectively.

RESULTS: Plasma levels of creatine kinase-MB. cardiac troponin | in the esmolol group 2 min after completion of CPB, at the end of surgery, 4 h
after surgery, and the first postoperative day were significantly lower than those in the control group. Values of heart rate 10 min after induction,

2 min before institution of CPB, 2 min after completion of CPB, and at the end of surgery were significantly lower in the esmolol group; however,
mean arteral pressure, CPB time, cross-clamp time, and the rate of heart spontaneous rebeating were not statistically different between two
groups. Cumulative postoperative dosage of dopamine in the esmolol group (100.1 £ 53.1 mg) was significantly less than that in the control group
(171.4 £ 92.1 mg).

CONCLUSIONS: Esmolol can protect the myocardium from ischemic injury during CPB in children and significantly reduce the use of inotropic
drug.
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TTpakTUYeckoe npumeHeHue

Ansa kapaunonpoTtekuuu

J Cardiothorae “asc Anesth. 2009 Oct; 23(5):625-32. doi: 10.1053].jvea. 2009.01.003. Epub 2009 Mar 18.
Esmolol reduces perioperative ischemia in cardiac surgery: a meta-analysis of randomized controlled studies.
Zanarillo A", Turi S, Crescenzi G, Oriani A, Distaso F, Monaco F, Bignami E, Landoni G.

+ Author information

Abstract

OBJECTIVE: beta-Blockers were associated with a reduction of mertality and morbidity in noncardiac surgery until recently when the POISE trial
showed that beta-blockers could be harmful in the perioperative peried because of hypotension and bradycardia. Esmolol is an ultra-short-acting
beta-bloc ker mostly used in emergency and high-risk patients. The authors performed a meta-analysis to evaluate the clinical effects of esmolol
in cardiac surgery.

DESIGN: Meta-analysis.
SETTING: Hospitals.

PARTICIPANT 5: A total of 778 patients from 20 randomized trials.
INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULT: Three investigators independently searched BioMedCentral and PubMed. Inclusion criteria were random
allocation to treatment and comparison of esmolol versus other drugs, placebo, or standard of care in cardiac surgery. Exclusion criteria were
duplicate publicaticns. nenhuman experimental studies. and no data on clinical cutcomes. The use of esmolol was associated with a significant
reduction of myocardial ischemia episodes (15/122 [12.2%] in the esmolol group v 36/140 [25.7%] in the control arm, odds ratio [OR] =0.42 [0.23-
0.79], p = 0.007) and development of arrhythmias after cardiopulmoenary bypass (15/65 [23.07%] v 23/64 [35.9%)]. OR. = 0.42 [0.18-1.01], p =
0.05). The authors did not find a reduction in the use of inctropic drugs in esmolol-treated patients (29/153 [18.9%] v 48/146 [32.8%], OR = 0.43
[0.16-1.10], p = 0.08). Esmolol-treated patients had more episodes of bradycardia (19/129 [14.72%] v 3133 [2.25%], OR = 549 [221-13.62], p =
0.0002) and hypotension (28/113 [24.77%] v 14119 [11.76%], OR = 2.73 [0.83-9.04], p = 0.10).

g# CONCLUSIONS: Esmolol reduces the incidence of myocardial ischemia and arrhythmias in cardiac surgery. An increase in bradycardia was

!"" noted as well.



3aknroyueHue

Takum obpasom, Scmonon Npu rpamoTHOM
npumeHeHUU NOo3BOoNNAeT feYnuTb U
NPOPUNAKTUPOBATbL MPO3HLIE HapylleHUs
NAapameTpoB reMOAUHAMUKU 3a cYeT
npeunsmoHHoro koHtpons 3a YCC.
TTpenapar us paspsaa Must Have B otaeneHuax

aHecTe3nonormm-peaHmmauumu.
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