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Oxytocin use during Caesarean sections in Denmark — are we
getting the dose right?

B. N. Kjzer', M. Kreigaard? and L. H. Garvey?

"Department of Anaesthesia, Aalborg Universty Hospital, Aslborg, Dermark
2Danish Anaesthesia Allergy Centre, Allergy Clinic, Gertofte Hospital, Hellerup, Denmark

MHOro4YHCIEHHBIE UCCIIENOBAHUS PEAKIIUU
POXKEHUII HA Ha3HaYE€HHUE OOJIBIINX /103 OKCUTOIIMHA
(10 EJ] BHYTpHUBEHHO Kall€JIbHO I1OCJIE U3BJICUCHUS
1110712 ), TIOKa3aJId pa3JIMYHbIC MPOSBICHUS

Correspondence Background: In Denmark, an iv bolus of 10 IU oxytocin was
8. N. eer, Department of Anaesthesia, traditionally given after delivery to prevent atony during
al 22, M . N
Aalborg Unersity Hosptal, Hobrove] 1822, caesarean sections. Randomized controlled trials have shown

9100 Aalborg, Denmark . R .
Emal: bjame Kser@m.dk that lower iv bolus doses have same efficacy with fewer side
. effects and many countries now recommend a 5 IU maximum

Conflicts of interest dose. The aims of this study were to investigate whether
The authors have no conflicts of interest patients referred for allergy testing after oxytocin exposure had

dose-related side effects to oxytocin rather than true allergic
Funding reactions and to investigate whether updated international rec-

Departmental funding only. ommendations on lower bolus doses had been implemented in

practice.

Submitted 14 June 2015; accepted 21 June X . X .
Methods: Medical notes of patients tested with oxytocin as part

2015; submission 12 Apri 2015,

of investigations in the Danish Anaesthesia Allergy Centre from

Citation May 2004 to January 2014 were reviewed retrospectively. A tele-

I'CMOJMHAMHWYCCKHUX U I[pyrl/IX 2 CKTOB o Koo . ey 4 O phone. survey of on-duty obsteticans. at all Danish bsiaric
use during Caesarean sections in Denmark departments was performed and most recent online recommenda-

are we getting the dose right?. Acta
Anaesthesiologica Scandinavica 2015

tions from the Danish societies of obstetrics and anaesthesia about
the use of oxytocin were identified.
doi- 10111 1/22¢.12603 Results: In total 30 women were tested with oxytocin as part of
investigations. None were allergic to oxytocin but 19 had symp-
toms consistent with dose-related side effects on iv provocation.
The telephone survey revealed that iv doses of 10 IU oxytocin
were still used and recommendations on the websites were not
updated.
Conclusion: Too high oxytocin doses are still used in Denmark
leading to dose-related side effects mimicking allergic reactions.
Coordination between obstetricians and anaesthesiologists on pro-
ducing common updated guidelines on the administration of oxy-
tocin and dissemination of this information to obstetric and
anaesthetic departments in Denmark is needed.

MHUMHUKPHUHA C aHa(l)I/IJIaKTOI/II[HI)IMI/I

peaxkumsaMm. Heo0xoquM CpodHbIi IEPECMOTP
POTOKOJIOB Ha3HAYEHUS OKCUTOIIMHA BO BpEMsI
OIEepaIMU KECAPEBO CEUECHUH.

Editorial comments: what this article tells us
Major adverse responses to oxytocin in obstetric anaesthesia use were examined in this study in a
Danish cohort, with a focus on possible allergic responses. None were found to have demonstrated
allergies at later testing. High doses of oxytocin seem to remain common, with predictable adverse
effects.
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Minimum effective bolus dose of oxytocin during elective
Caesarean delivery

A. J. Butwick®, L. Coleman, S, E. Cohen, E. T. Riley and B. Carvalho

Department of Anaesthesia, Stanford University School of Medicine, Stanford, CA, USA
*Corresponding author: Department of Anesthesia (MC:5640), Stanford University School of Medicine,
300 Pasteur Drive, Stanford, CA 94305-5640, USA.

= mail: ajbut@stanford edu

Background. The aim of this study was to determine the lowest effective bolus dose of
oxytocin to produce adequate uterine tone (UT) during elective Caesarean delivery (CD).

Methads. Seventy-five pregnant patients undergoing elective CD under spinal anaesthesia
were randomized to receive oxytocin (05, |, 3, 5 units) or placebo. UT was assessed by 2
blinded obstetrician as either adequate or inadequate, and using a verbal numerical scale score
(0-10; 0, no UT: 10, optimal UT) at 2, 3, 6, and 9 min after oxytocin administration. Minimum
effective doses of oxytocin were analysed (EDsq and ED,) using logistic regression. Oxytocin-
related side-effects (including hypotension) were recorded.

Results. There were no significant differences in the prevalence of adequate UT among the
study groups at 2 min (73%, 100%, 93%, 100%, and 93% for 0, 0.5, 1, 3, and 5 units oxytocin,
respectively). The high prevalence of adequate UT after placebo and low-dose axytacin pre-
cluded determination of the EDs, and EDj;, UT scores were significantly lower in patients
receiving 0 unit axytocin at 2 and 3 min compared with 3 2nd 5 units oxytocin (P<0.05,
respectively). The prevalence of hypotension was significantly higher after 5 units oxytocin vs 0
unit 2t | min (47% vs 7% P=0.04)

Conclusions. The routine use of 5 units axytecin during elective CD can na longer be rec-
ommended, as adequate UT can occur with lower doses of oxytacin (0.5-3 units).

BrJ Anaesth 2010 104: 33843

Keywords: anaesthesia, obstetric; Caesarean section; drug delivery, bolus; uterus, oxytocin

Accepted for publication: December 15, 2009

ftocin is routinely administered during elective Cagsarean  UT at 2 min for 50% (EDus) and 95% (EDys) of patients
delivery (CD) to initiate and maintain adequate uterine con-  undergoing elective CD with spinal anacsthesia.

wactility afier placental delivery. The uterotonic effect of

axytocin is important in reducing bload 1oss from the site of

placental attachment and decreasing the risk of posiparum  Methods

bacmorrhage. However, adverse hasmodynamic effects are  After obtaining Institutional Review Board approval and

S100 47

known 1o occur alter iv. oxylocin, notably tachycardia,
hypotension, and ECG changes.' ™ Although
titioners use 5 units oxytacin during elective C
limited evidence to substantiate this practice. Smaller bolus
doses of oxytocin are assaciated with reduced frequency of
adverse efifects;” * however, few studics have investigated the
dose-related effects of an oxytocin bolus for achieving ade-
quate uterine tone (UT) during clective CD.**®

The aim of this study was 10 estimate the minimum
effective dose of oxytocin required to produce adequate

e Asthor [2010), Pus

e by Onfont

behlf of he Britsh Jeara

written informed consent, 75 healthy term patients (237
weeks gestation) undergoing elective CD were enrolled in
this  randomized, double-blind,  placebo-controlled,
dose-ranging study. The study was conducted at Lucile
Packard Children's Hospital (Stanford, CA, USA), and
patients were enrolled over a 10-month period (July
2008—April 2009).

Inclusion eriteria were ASA 1 or I, age between 18 and
40 yr, singleton pregnancies, and elective CD with a
Pfannensteil incision. All enrolled patients received spinal

mesthesia. AllAghs rserved
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UTO JOLKEH 3HATh AHECTE3HOIOT-PEAHHMATO.IOI?
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Baxcreituum acnexmom Npo@UIAKMUKN U 1€4ERUA NOCIEPOO0SEX KPOEOMEHEHIl SENAEMCA NPUMEHEHUE YMEPOmOo- mpmaﬂOG ﬂ B-

Hukoe. B ofz0pe sHUMAHUE CHOK] Ha HAJ. uc . Anamuz 2P Gaz
dawnwix Scopus, Web of Science, MedLine, The Cochrane Library, EMBASE, Global Hea{!ft CyberLeninka, PHHH
HCNOIB308AT MAMEPUATE! EE0VUJUX MUPOSHIX opeanuzayuil. World Health Organization, American Academy of Family
Physicians, Royal College of Obstetricians and Gynaecologists (RCOG), International Federation of Obsietrics and
Gynecology (FIGO), Collége National des Gynécologues ef Obstétriciens Frangais, American Coilege of Obstetricians
and Gynecologists (ACOG), Cochrane Reviews. IToxazano, wmo oCMAemes np nepeoii MuHUN
KaK G158 NPOGUIGKMIUKY, MAK U NeHERUA ROCTEPOO0SH MAMOYHEIX Kposomeyenutl. Iipu marceon KECapesoM ceeHun
ucnoaszoeantie 5 ME & KaHecmee cim. i do3r1 ABNAEMCA HPEIMEPHON U IMPEGYEm NEpeoyenKy.
Adexeamuoe cORPMUYEHUE MAMKN MOXCEM Grlme JOCIUZHYIMG G728 HUKUMU dozavu oxcumoyuna (0,5-3 EXI). Med-
AenHoe 6o KCUMOYUHA MOXCEm SPHERTMISHO MUKUMUTUPORAE CEPICYHO- coq}dnrmue nobounLe
sgexmer Gez yuyepba N mepanesmuteckoz0 3Q@exma, max Kax noboynsie g ASUCAM O
036 u RpedcMasnaemcs Ye1ecooopasHEIM 0 ez0 & gude uHG . pu zu Mamiu, ecimi Hem
AdeKBaMHO20 OMEEMA HA HAUATLHOI CMAOUN AEHEHIR ¢ OKCUMOYNHOM, EHUMAHUE JOTXCHO GbImb YORTEHe UCROMLI0-
EaHUID YMEpomoHuKoe 2-if Tunun. ¥ zeModuraMuteckl HecmamuIsHEL RAYUEHMOK APY UCHOTBI0RAHUN OKCUMOUHA
HeoOX0OUMO NPOAETAINE NPEOETsHYI0 OCMOPoXCcHOCME. ClmaeM, ¥mo HeooxoduMa damsreliuias pasoma no U3y4exuo
U GHEOPEHUIO GE3ONACKBIX CXEM UHMP P np"
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Mns wrrnposanna: Maguas EM., Kymoos AB., R yrosa JLB., Baj anonES[ mrancs J.B. besonacwo 113)1;'.\4 yTeporo-
rp q’ 17\‘ % Map 2017; 62(3): 220-224. DOI: hp’//dx doi.
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Shifman EM, Kulikov A2, Krugova L V2, Vartanov V Ya?, Marshalov D.V*
SAFETY OF UTEROTONICS: WHAT ANAESTHESIOLOGIST SHOULD KNOW ABOUT THEM?

‘Moscow Regional Research and Clinical Institute (“MONIKI”), 129110, Moscow, Russian Federation;
*Department of anesthesiology and critical care medicine, Ural State Medical University,
620028, Yekaterinburg, Russian Federation;
‘Department of Anesthesiology and Intensive Care, Togliatti City Clinical Hospital M 3,
4450030, Togliarti, Russian Federation;
‘Department of Obstetrics and Gynecology, Medical Faculty, VI Razumovsky Saratov
State Medical University, 410017, Saratov, Russian Federation
The most important aspect of the prevention and treatment of postpartum hemorrhage is the use of uterotonics. The
raview focused attention on the proper use of oxytocin. The analysis of literature, Scopus databases, Web of Science,
MedLine, The Cochrane Library, EMBASE, Global Health, CyberLeninka, RISC, used materials leading organizations:
World Health Organization, American Academy of Family Physicians, Roval College of Obsterricians and Gynaecolo-
gists (RCOG), International Federation of Obstetrics and Gynecology (FIGQ), Collége National des Gynécologues et
Obstétriciens Frangais, American College of Obsteiricians and Gynecologists (ACOG), Cochrane Reviews has shown
that oxytocin remains the drug of first-line, both for prevention and treatment of posipartum uterine bleeding. When
a planned Caesarean section 5 IU oxytocin use as a standard dose is excessive and requires re-evaluation. Adequate
uterine contractions can occur with lower doses of oxytocin (0,5-3 units). A slow bolus administration of oxytocin can
effectively minimize the cardiovascular side effects without compromising the therapeutic effect. Since the side effects
of oxytocin dose dependent, is expedient oxytocin administered as a slow infusion. If hypotension uterus, if there is no

adeguate response to ifial treatment with oxytoc, attention should be paid to the use of second-line uterotonic. In ~ F \ \ AHECTE "“) TOrus
hemodynamically unstable patients should be using oxytocin is necessary to exercise the utmost restraint. We believe that / S

further work is needed on the study and implementation of securify schemes infraoperative use of uterotonics. J % \
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boJin 3a rpyIuHOM U OTEK JIETKHX —
BCTPEYAIOTCH PEAKO U TAKKe CBA3AHbI
¢ OBICTPBHIM M 0OOJIFOCHOM BBeJACHUM
10 EJI okcuTOIMHA
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CASE REPORT ELSEVIER
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The hemodynamics of oxytocin and other vasoactive agents
during neuraxial anesthesia for cesarean delivery:
findings in six cases

T. L. Archer,” K. Knape, D. Liles, A. S. Wheeler, B. Carter

rsity of Texas Health Science Center, San Antonio, Texas, U

ignificant and e ata potension, particularly when given as a bolus.
vascular nece or cardiac output thro i
sculature most

g the caus:

s ivery performed unds
thesia. Hypotension in response to oxyt S &
ory incre i oke volume, heart rate and cardiac

Archer TL, Knape K, Liles D, Wheeler AS, Carter B.
The hemodynamics of oxytocin and other vasoactive agents during neuraxial

anesthesia for cesarean delivery: findings in six cases. Int J Obstet Anesth
2008;17:247-54




OxcuTonuH+MeTHIIProMeTPHH = Near Miss

[TarmmenTka JI. 32 net, u/6 Ne 154, naxoaunace B pojaaome Ne ...

¢ 03.03.2012 mo 19.03.2012.

JInarno3 npu nocrymieHun: bepemeHHocTs 37-38 Henelnb.
buxopuanbHas 6uaMmHuoTHdeckas ABoitHs. TaszoBoe npemiexanue | mioaa.
Mmuorosoaue. [IMK 1ct. CunycoBas Taxukapaus. Rh — orpunarenbras
KpOBb 0€3 sIBJICHUI CEeHCUOUTU3AIIHH.

OkcrpareHutanbHas natoiorus: C 1992 r. Muonus cinaboit cTeneHu.

12.03.2012 B nnanHOBOM MOPSAKE MPOU3BENCHA JaapOTOMUS

o JIxoan-Koxeny. KecapeBo ceueHne B HUKHEM MaTOYHOM CETMEHTE.
B 114 02 mun u3Bneuena 1 »xuBas qoHomeHHas aeBodka (3020/50),
Anzap 7/8 6annoe

B 114 03 muH u3BieueHa 2 )uBasi JOHOIICHHas AeBouka (2610/47),
Anzap 7/8 6annoe

B/B 6omtocHo BBeneH metumpromerput, 5 EJl okcurornmna + SEJ|
OKCHUTOIIMHA.

B 119 05 MuH y nosiBUJIMCH %ajoObl Ha YyBCTBO HEXBATKU BO3AyXa,
cyxoH Kamenb. [Ipu ocMOoTpe OTMEUYEH aKkpOLIUAHO3,

OJIeTHOCThH KOKHBIX TOKPOBOB.

AyYCKYIIBTaTUBHO: B JIETKUX >KECTKOE JAbIXaHUE, TOHBI CEPIla MPUTITYIICHBI.
AJ1108/70, PS — 68 B MuH.

B 13 4 na OKI' npusHaku neperpys3ku MpaBbIX OTAEI0B CEPLA.

Ha Rg rpyanoii knetku — IPU3HAKHU 0TCKA JICT'KHUX.

AyYCKyJIBTaTUBHO: B JICTKHX JKECTKOE JbIXaHUE, TOHBI CepIia MPUTITYIICHEI.
[Tpu ocMoTpe — akpoIaHo3, OJETHOCTh KOXKHBIX ITOKPOBOB.
AJl 130/80, PS — 60 B MmuH.




IIpuMeHeHue MEeTHIIPIrOMETPUHA YBEJIUYUBACT
puck passutusa OUM

MeTWIProMETPUH NOJHKEH BBOAUTHCS CTPOTO MO
MOKa3aHus, ¢ 00s13aTeIbHBIM UH(POPMUPOBAHUEM
aHECTE3MO0JIOra-PeaHnuMaroiIiora.

TakTrKa BeICHUS aKyIIEPCKUX ManeHTok ¢ OUM
3aBMCHT OT €ro naroreHe3a. B onucannom HamMu
ciydae, Mpu Ba30CIaCTUYECKOM
(HeTpoMOoTHYECcKOM martorenese) OMM,
IPOBEICHNE TPOMOOJIM3KCA UITH SKCTPEHHOM
KOpOHapOaHTHOTpaduu HEIEIeCOo00pasHo. .. .

lMucbmerckull C.B., Nbipeeos A.B. UHgbapkm muokapOa riocrie oriepaluu Kecapeesa
CeyeHUs rpu criuHanbHoU aHecme3uu Ha OOHe rMPUMeHEHUSI MEMUIIP2oMempuUHa
U okcumouyuHa (knuHudeckoe HabnodeHue) // TOJIbA TTUHCKUA MEOVNLMNHCKUN
KOHCUIINYM. 2015. Ne5-6.59-63.

3AMETKM M3 IPAKTHKH

YK 617-089.844+ 615.211:616-089.888.61

WHDAPKT MNOKAP/IA NOCJIE ONEPALLMU KECAPEBA CEYEHUA
NPY CNUHANbHON AHECTE3UM HA ®OHE NPUMEHEHUA
METW/I3PTOMETPUHA N OKCUTOLIMHA
(K/IMHUYECKOE HABJIOAEHUE)

C.B. lMucemer ckud, A.B. [sipezos

e BiogpkeTHoe «Hayunsii LenTp AxywepcTea, Tuiexonoru u lepuHATONOrMM uMeHH axage-
mika B.W.Kynakosan MuaapaecoupazenTna Poccim. Mockea, Poccu.

MYOCARDIAL INFARCTION AFTER CESAREAN SECTION UNDER
SPINAL ANESTHESIA DURING TREATMENT WITH OXYTOCIN
AND METILERGOMETRIN (CLINICAL OBSERVATION)

SV. Pismensky, A.V. Pyregov

Pesrome
B cmamve npusod KAUHUYECKOE 0 MUOKapda nocie GNEPawitl Kecapeso ceve-
Hue, nod n ecmesueii ¢ , Cuemae, umo ucnos308a-
HUE MEMUTOPZOMEMPUNA YBEUUUBAE PUCK PASBIIMUS OCINPOZO < oxa (OMM), a
domeno ocy 5 cmpozo no ¢ ot anecme-
suon0za-pearumamonoza. Taxmuxa sedenisi AkyuepCKix nautienmox ¢ OHM 3asucim om ezo namozenesa. B

omucasHOM HaML Cryuae, npu 6a 1p oM, mpom-
Gonusuca unu 2 7 6 mepanus daf
Kaouesvie cnosa: ocmpm; 1P put, mp

Abstract
The article presents a clinical observation of myocardial infarction after cesarean section performed under
spinal anesthesia with the use of uterotonics. We believe that the use of metilergometrina increases the risk of acute
‘myocardial miokardka (AMI), and use of the drug should be carried out strictly according to the testimony, with
the obligatory informing Anaesthetist. Management of Dbﬁcmc patients with AMI depends on its pathogenesis.
In the case described by us, in (nefrt h of AMI, ysis or emergency
coronary angiography is 1mpmcm alin the rest ofmumndm therapy.

Keyworlds: acute

Boenenne

Y JKeHIIMH IeTOPOJJHOTO BO3PACTA OCTPHI MHMAPKT MHOKAp[ia C/Iy4aeTcs JJOCTATONHO pejiko. YacToTa ero
PAIBUTISL BO BeMsi GePeMEHHOCTH He IIPEBBIIIaeT 0T 2 0 5 Cydaes Ha 100 000 skenuus (1, 2]. [Tpunmmas 8o
BHHMaHMe TeH/ICHIINI0 K YBe/MYEeHII0 CPEJHEro BO3pacTa GepeMeHHBIX, a Takke BO3JIENCTBMSA TaKMX Paclpo-
CTpaHenuLIX Hbitie PAKTOPOB PICKA, KAK KYpeHIte, CAXapHELil JIMAGET W CTPecc, MOXHO OXWIATh BO3PACTAHME
VAGILHOrO Beca JaHHOI IATO/0MLH. HAIOMIIMM, 4TO GepeMeHHOCTS CaMa 10 CeGe CII0COGHA YBe/NUIBaeT Bepo-
ATHOCTS paseiTIs OVIM B HECKOMBKO pas [3]

Viaecto, uto OVIM MOXeT pasBuTCA Ha MGt cTajuu 6epementocTy. Hanbonee pacnpocTpanensas
NOKAMM3AIILT MHPAPKTA - TIEPEHAS CTeHKA 1 BEPXYIIKA TeBOTO ey ouKa. UacTas MPUIfiia BOSHHKHOBEHUA
MM B npen- 1 N0CAEPOAOBOM NEPHOZE - CIIOHTAHHOE PAcC/IOeHMe CTEHKH NPOKCHMA/ILHOIO OT/AE/A IeBOl nepes-
Hell BeHewHO} apTepuH. CMMTAIOT, 4TO B OCHOBE STOTO TIDOLIECCA /IEKAT CTPYKTYDHBIE M GHOXHMIUYECKHE 13-
MeHeHIA CTeHKH COCY/Ia, 06YCTIOBNeH Hble H3GHITKOM IIPOTeCTepoHa,  TAKKE 303MHOBIINA 1 HEJOCTATOYHOCTD
IUIa3MaTi4eckoro pakTopa, CTHMYIMPYIOLIETO CHHTe3 IIPOCTALMKINHA M yBe/IMHe e KOHLIEHTPa K TIMI0Npo-
TemHOB [4, 5, 6]. JIuTepaTypHbIe [aHHbie CBU/IETeNBCTRYIOT, WTO /10 BBE/ICHHS B DY THHHYIO IDAKTHKY TIeDBUEHEIX
MHTEPBEHIHOHHBIX METOJMK /eYeHis, CMEPTHOCTb B OCTPOM Nepuofie 3aGonesanns (mpeumymiecTeenno B I




Original Research

Active Management of the Third Stage of
Labor With a Combination of Oxytocin
and Misoprostol to Prevent Postpartum
Hemorrhage

A Randomized Controlled Trial

= [puBeneHo, YTOObI NOKA3aTb CHUXKEHME YACTOTbI
nocnepoaoBoro KposortevyeHua ¢ 7,5 ao 5,0%

Thibaud Quibel, sv, Idir Ghout, us., Frangois Goffinet, s, Laurent J. Salomon, up, Julie Fort, us:,
Sophie Javoise, Laurence Bussieres, u, Philippe Aegerter, u, and Patrick Razenberg, b, for the Groupe
de Recherche en Obstétrique et Gynécologie (GROG)

OBJECTIVE: To mlnm Ihe effectiveness and safety of s
misoprostol administered si

v N=3,100

. The pri p
(500 mL o yune:wnh in 2 hours of birth). Secondary out-

comes included severe postpartum hemorrhage (1,000 mL
or greater) and adverse matemal events such as fever

= 3anNaHUPOBAHHDbIU MPOMEXKYTOUHbIN aHANU3
OCTaHOBJIeH nocse Habopa 1 721 naumneHTKH
no nNpuynHe

prostol
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Active Management of the Third Stage of
Labor With a Combination of Oxytocin
and Misoprostol to Prevent Postpartum

Hemorrhage

A Randomized Controlled Trial

Thibaud Quibel, mp, Idir Ghout, #s:, Frangois Goffinet, mp, Laurent J. Salomon, mp, Julie Fort, s,

Sophie Javoise, Laurence Bussieres, Mp, Philippe Aegerter, mp, and Patrick Rozenberg, mp, for the Groupe

OBJECTIVE: To evaluate the effectiveness and safety of
i ini i with oxytocin as
part of the active management of the third stage of labor.
METHODS: This multicenter, double-blind, randomized,
placebo-controlled trial recruited women in the first stage
of labor with expected vaginal deliveries at 36-42 weeks of
gestation. Exdlusion criteria were multiple pregnancies,
hypersensitivity to misoprostol, and cesarean delivery. Par-
ticipants received routine intravenous oxytodn and were
randomly allocated to receive 400 micrograms misoprostol
or placebo orally immediately after delivery of the new-
born. The primary outcome was postpartum hemorrhage
(500 mL or greater within 2 hours of birth). Secondary out-
comes included severe postpartum hemorrhage (1,000 mL
or greater) and adverse maternal events such as fever,
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shivering, and nausea. Two groups of 1,550 women
were required to demonstrate a 33% decrease of post-
partum hemorrhage according to a two-tailed « at 0.05
with 80% power. An interim analysis was planned after
50% enrollment.

RESULTS: Participant enroliment occurred from April
2010 to September 2013. Baseline characteristics were
similar in the two groups. The study was discontinued
after the planned interim analysis including 1,721 pa-
tients showed that misoprostol was not effective and was
associated with significantly more adverse effects. The
rate of postpartum hemorrhage was 8.4% (68/806) in the
misoprostol and 8.3% (66/797) in the placebo group
(P=.98), and rates of severe postpartum hemorrhage
were 1.8% and 2.4%, respectively (P=57). Maternal
adverse events occurred significantly more frequently
in the misoprostol group (for fever 30.4% in the miso-
prostol group compared with 6.3% in the placebo group,
P<007; for shivering 10.8% in the misoprostol group
compared with 0.6% in the placebo group, P<.001).
CONCLUSION: Misop i with prophyl
tic routine oxytocin did not reduce the rate of postpartum
hemorrhage risk and increased the rate of adverse events.
CLINICAL TRIAL REGISTRATION: ClinicalTrials.gov, https://
clinicaltrials. gov, NCT01113229.

(Obstet Gynecol 2016;128:805-11)

DOI: 10.1097/A0C.0000000000007626
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METHODS: This multicenter, double-blind, randomized,
placebo-controlled trial recruited women in the first stage
of labor with expected vaginal deliveries at 36-42 weeks of
gestation. Exdlusion criteria were multiple pregnancies,
hypersensitivity to misoprostol, and cesarean delivery. Par-
ticipants received routine intravenous oxytodn and were
randomly allocated to receive 400 micrograms misoprostol
or placebo orally immediately after delivery of the new-
born. The primary outcome was postpartum hemorrhage
(500 mL or greater within 2 hours of birth). Secondary out-
comes included severe postpartum hemorrhage (1,000 mL
or greater) and adverse maternal events such as fever,
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shivering, and nausea. Two groups of 1,550 women
were required to demonstrate a 33% decrease of post-
partum hemorrhage according to a two-tailed « at 0.05
with 80% power. An interim analysis was planned after
50% enrollment.

RESULTS: Participant enroliment occurred from April
2010 to September 2013. Baseline characteristics were
similar in the two groups. The study was discontinued
after the planned interim analysis including 1,721 pa-
tients showed that misoprostol was not effective and was
associated with significantly more adverse effects. The
rate of postpartum hemorrhage was 8.4% (68/806) in the
misoprostol and 8.3% (66/797) in the placebo group
(P=.98), and rates of severe postpartum hemorrhage
were 1.8% and 2.4%, respectively (P=57). Maternal
adverse events occurred significantly more frequently
in the misoprostol group (for fever 30.4% in the miso-
prostol group compared with 6.3% in the placebo group,
P<007; for shivering 10.8% in the misoprostol group
compared with 0.6% in the placebo group, P<.001).
CONCLUSION: Misop i with prophyl
tic routine oxytocin did not reduce the rate of postpartum
hemorrhage risk and increased the rate of adverse events.
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Eme onna Trpareaus...

= Bo BpeMd onepanmuu KecapeBo cedeHus
He MPOBOANJICH JOJIKHbIN MOHUTOPHUHI.

B yacTHOCTH, HE TPOBOANJICH
UHTpaonepanuoHHbIii MOHUTOPUHT KT (cmanoapm
MOHUMOPUH2A, 3apUKCUPOBAHHBIU 00OKymenmax M3
PD).

YuuThIBasA, 4YTO B KIIMHAUYECKOM ONUCAHUU CUMIITOMOB
Y [aTOJIOTOAHATOMUYECKOM 3aKIIFOYEHUU [IPUCYTCTBYIOT
«OCTpas ceplieuHas HeIOCTATOYHOCTh
. IpA OTCYTCTBUU HPU3HAKOB UCXOIHOM
COMAaTUY€ECKOU aTOJIOTUU
. OCTPBIN KOPOHAPOCIIa3M
. C OTEKOM CTPOMBI MUOKApAa»,
CJIEIYET, YTO C BBICOKOM J10JI€ BEPOSITHOCTHU
OTHU SABJICHUS HACTYIIUIIN BCIEACTBUE MPSIMOTO
HAPYIIEHUS UHCTPYKLHU I10 PEKUMY BBEIICHUS
OKCHUTOIIMHA JIJIs1 NPO(UIIAKTUKY U JICUCHUS
IIOCJIEPOAOBBIX KPOBOTCUCHUN.




HopwMm-cocynpbl, pparmentanus-KMII, orek-cTpomel




Cna3mMupoOBaHHBINA COCY/,
NEPUOPUEHTALMUA SAEP

PparMeHTaIyA-Kap AHOMHOLHTOBR
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Ilpu3Hakyu uIeMHU MHOKAP/Ia MOCje BBeJIeHUA OKCUTOIMHA:
PaHIOMHU3HPOBAHHOE, IBOITHOE CJIeNoe CPABHEHHE OKCUTOIMHA )
1 MEeTHIDProMeTpPHHA BO BpeMsl KecapeBa ceuyeHHs
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LHutupyro:

1.1 Ilpogpunaxkmuka u neuenue 2unOmMOHUYECKUX

KPOBOMEUYeHUIl 6 NOCAePo0060M nepuooe:

1. B/B kaneabHast uHpy3usa — B 1000 mux
HEeruJAPaTUPYIOLIeH KUAKOCTH PACTBOPUTH
10-40 ME okcutounHa; 1jsi NpopuIakTHKH
MATOYHOI ATOHUM O00OBIYHO HE00X0TUMO
20—40 MEJI/MHUH OKCUTOIIUHA.

2. B/m BBegenue — 5 ME/mi1 okcuTonnna
nocJje OoTaeJIeHUs MIaleHThI

1.2 6.2 JIyis npuroTOBJICHUS CTaHAAPTHOW MHDY3UH
okcuTonrHa B 1000 MJI HETUIPATUPYIOLIEHN KUJIKOCTH
pactBoputh 1 Mi1 (5 ME) okcuTonmHaa v TiaTeabHO
nepeMeniaTh, Bpamias (pJIakoH.

B 1 Mu1 mpuroToBiIeHHON TaKUM 00pa3oM HHPY3IUU
conepxxkurcd 5 MEJl okcutonuua.

J1s1 TouHOTO J03MpOBaHMs MH(Y3MOHHOTO pacTBOpa
ciienyeT MPUMEHSITh UH(PY3UOHHYIO TTOMITY
WU JpyToe NMoJ00HO0E MPUCHOCOOICHUE.




Eme onna Trpareaus...

bepemenna X., 35-Tu J€T ¢ 4YeTBEPTOM HACTOSIIIEN
OepeMeHHOCThIO Ha cpoke 38—39 Henemnb, COCTOsBIIAs
Ha JIMUCITAHCEPHOM HAOJIOICHUH B TPYIINE BHICOKOTO PHUCKA
(kecapeBo ceuenue B 2000 1, 2015 ., 2003 r mea. abopt ),
nocraeieHa ¢enpamepom B ['Y3 ... IIPb B (04:00 17.07.2017),
Yepe3 2 yaca ¢ MOMeHTa MaHU(ecTalMU 00JIM BHU3Y KHBOTA,
MOSICHUIIE, YCUJIMBAIOIIUMHUCS BO BPEMsI CXBATKHU C JUATHO30M:
[IpeasectHrku posoB Ha cpoke 38—39 Henmenp OepeMEHHOCTH.
Yepes 3 yaca 20 mun. (07:40 17.07.2017) ¢ momeHTa
TOCIUTATN3ALNN: PUCOCTUHUIUCH 00N CXBAaTKOOOPa3HOTO
XapakTepa u fuarHoctupoBaH «IlepBoiii meproa poios
Ha cpoke 38—39 Henenb B HOXKHOM MPEJIC)KaHHUH.
HecocTtositensHblit pyOerr Ha MaTKe».
Yepes 2 yaca 35 mun. (09:55 17.07.2017) narpieHTKa B3sTa
B OTIEPAI[MOHHYO, T/I¢ BBITIOJIHEHA «HIKHECPEAMHHAS
JanapoTOMHUS ¢ UCCEUYEHUE KOXKHOTO pyOI1ia, C pa3BeIeHUEM
cnaek. KopropasibHOE KecapeBO cedeHue MPOI0IHbHBIM Pa3pe3oM
npu 6epemerHocTy 38—-39 Henmenby», Ha 15 MUHYTE OT Hayasa
oTepalliy U3BJICUEHA KMBAasl TOHOIIIEHHAs IEBOYKA
(maccou 3140 2p, onunoii 52 cm, no wxane Aneap 1-9 6annos).
Bo Bpems onepauun 10 E/l okcuTounna Ha 200 mu

¢uspacreopa, npokanaHo B redyeHuu 20 MUHYT.

1




Eme onna Trpareaus...

BcenencTeue BBIABIEHHOM B XOJI€ ONIEPALAN
«AHEBpU3MBI MaTKW» MPHU BPACTAHUU ILIAIICHTHI
(placenta increta 27,5 %) 1 omacHOCTH MacCHBHOTO
MAaTO4YHOTO KPOBOTCUYEHHS, IPUHSITO PEIICHUEM

0 pacHMpeHne 00beMa ONepaly «IKCTUPIIAITUNA MATKH

BBeneno ponoanurtebHo 5 EJl okcuTOnMHA B/B 00JII0CHO
u S E/l un(y3us okcurouuHa Ha 20 mu pacrsopa
KPHUCTAJJIOU/A.

B 10:45 nepexon Ha oOlIy0 aHECTE3UI0 UHTYOAIIUS TPaxeH,
NBJI. Ha stane BeiaesieHrs MoueBOro my3sipst B 10:50
3a()UuKCUpPOBaHA OCTAHOBKA CEPJCYHON JIEATEIbHOCTH,
HayaThl peaHUMAIMOHHBIE MEPOTIPUSITHSL.

bes adpdexra




Eme onna Trpareaus...

* [losocTH AMJIATHPOBAHBI, ITYCThIE.
B MaructpasibHbIX COCyiaX TEMHAS KUK KPOBb.
[IprcTeHOUHBIN SHAOKAPA T AKHM, OJCTHBIMH.
CoCOYKOBBIE€ MBIIIIBI HE YTONIIEHBI,
XOpJIAUTbHBIE HUTH B HOPME.

= Ha paspe3e Mmuokapa 1psi0/10M KOHCUCTCHIIMH,
BOJIOKHUCTBIN, 0J1eTHO-KOPUYHEBbIN.
Knamansl cep/ilia TOHKUE, IAIKUE;
aopTaJbHbBIN KJIAMaH — IEPUMETDP / CM,
MUTpaIIbHBIM — 10 cMm,
TpexcTBopuathiil kinanan — 10.5 cMm,
KJIAIIaH JIETOYHOU apTepuu — 7 CM.
B npaBom xenynouke 100aBoyHas Xop/a.

= KopoHapHble cocyabl ¢ INIAAKOH HHTUMOI.
AopTta, MarucTpajabHbIE COCYBI,
C INIaAKOU KeITOM MHTUMOM.
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Eme onna Trpareaus...

" Muoxkap/a: BbIPAKEHHBIA MEKYTOUHBIN
Y MEXKKJIETOYHBIA OTEK, IIEPUBACKYJISIPHBIC
KPOBOM3BJIUSIHUS; 36pHUCTAST TUCTPOPHS CAPKOIIIA3MBI
apAMOMHUOILIMTOB, OTMEYAETCSA OYaru JUCKOUTHOTO
pacnaza ¢ (parMeHTaIMel MBIIIIEYHBIX BOJIOKOH,
OYaroBbIMU KPOBOUBJIUSHUASIMHU
B 3IA- MUO- W SHJOKAP/I.

OHIOTENNN MEJIKAX APTEPUN U apTEPUOIT
HaOyXIIU C COYHBIM IHAOTEIIUEM BBICTYIIAET
B [IPOCBET COCY/A.

Mectamu noreps NONepeYHOr HCYEPUYEHHOCTH
OTAEJIbHBIX MBIIIEYHBIX BOJIOKOH.




PEILHEH3USA Eue oqHoil Tpareauu = XpoHoJorus cpﬁm"mﬁ

M3 unousuoyans,
B 29 Hen. manueHTKa HOYBIO MTOCTYIIHIA bepemennou: ¢
B OKCTPCHHOM IIOPSIIKE B aKYIIEPCKOE OTACICHUE
1-ro ypoBHS ¢ *ajlo0aMu Ha TOJIOBOKPYKEHHUE,
TOIITHOTY, PBOTY.

Ha stane TpaHCIIOPTUPOBKH B CTAILIMOHAD

AJl 240/120 mmM pt. cT., Opuragort CMII nanueHTke
BBEJICHA HArpy304Has J103a 5 T MarHus cyibQara.
KonTposbs AJl 200/110 MM pT. CT.

[Tpu nocrymnennun AJ[ 210/110 MM pT. CT.,
nyabsc 88 ya/MHUH,

Temneparypa tena 36.5°C.

3aTopMOXKEHA.

3pauku OJ] 6ombiie OC.

OO011ee coCcTosTHUE TSHKEI0€, 00y CIOBIICHHOE 04aroBom
1 0OIIIEMO3TOBOM CUMIITOMATHKOM.
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PEILHEH3USA Eue oqHoil Tpareauu = XpoHoJorus cpﬁm"mﬁ

M3 unousuoyans,
B 00 yac. 10 muH. 3a maxoBble CrUObI COIIACHO oepemennou: ¢
OMOMEXaHMU3MY POJIOB B TA30BOM IPEAJICKaHUHU H3BJICUCH
1011, skeHckoro mosa maccor 1100 rp.,
poctoM 35 cM B acpukcuu 3 CTENEHU
C olleHKo# 1o Anrap 3 Oaa,
nepeaHa HEOHATOJIOTY.

[IpogoKUTENBHOCTD Onepaluu coctaBuiia 50 MuH.
Oo6mas kposomnoteps 500,0 mo.

Jlaas npodUJIaAKTHKH KPOBOTCYCHUS B/B BBEIACHO
10 ME okcuTOIMHA.

BBeaeHre OKCHTOIMHA MPOAOJKEHO B TCUCHHE
5 ¢cYTOK B MOCJIEPOT0BOM IEePHOIe
B/M 2 pa3a B CYTKH.




PEIHEH3US Emne oxHou Tpareauu

ITo canaBuanuu 11 ONPEACICHUS TAKTUKU JAITbHEUIIETO
BEJICHUS, PEIICHUS BOIPOCA O MAPIIPYTU3AIMH NTAIUCHTKA
BbI3BaHbI AHECTE3UOJIOT, HEUPOXUPYPT, THHEKOJIOT.
VYuuTteiBas, 4T0 pOoAUIIBHUIIA HETPAHCIIOPTaOEIbHA,
KOJUUIETHATIBHO PEMICHO NMEPEBECTH KEHIIUHY

PAO MBY3 II'b oy siedeHust 1 npoOBEACHUS

CIUpPaJIbHON KOMITBIOTEPHON ToOMOrpaduu.

I1o 3akmiouennio CKT nmoarBep:KieH
remMopparndyeckuii HHcyJabT B CMA cnpaBa

C IPOPBLIBOM KPOBH B KeJYI04YKOBYIO CHCTEMY,

¢ bopMupoOBaHHEM reMaTOMbl, 0€3 TUCI0KAIMH
CPEIMHHBIX CTPYKTYP, C KPOBOM3JIUSIHUEM B CTBO.I
MO3ra, 0TeK M03ra.

J3akJII0UYeHne HEHPOXUPYPra Npyu NOBTOPHOM 0CMOTPeE
KOHCVJIbTAHTAMHA CAHABHAIINMN: ONIEPATHBHOE JICUCHHE
(HAJIOKeHHEe BEHTPUKVJISAPHOI'0 JIPEHAXKA) He MOKA3aHO.

3anJIaHupPoOBaH nepesoa B 3-1f VPOBEHb.




Carvalho et al. B cBoux ncciaenoBaHusax MOKa3ald,

yto EDY0 okcurormua cocrasnsger 0.35 U
(95% AN, 0.18 mo 0.52 IN).
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Oxytocin Requirements at Elective Cesarean Delivery:

A Dose-Finding Study

José C. A. Carvalho, MD, hp, Mrinalini Balki, Mp, John Kingdom, Mp, and Rory Windrim, Mp

OBJECTIVE: Oxytocin is frequently used by intravenous
bolus and infusion to minimize blood loss and prevent
postpartum hemorrhage at cesarean delivery. Current dos-
ing regimens are arbitrary whereas large doses may pose a
serious risk to the mother. The purpose of this study was to
estimate the minimum effective intravenous bolus dose of
oxytocin (EDq) required for adequate uterine contraction
at elective cesarean in nonlaboring women

METHODS: A randomized, single-blinded study was under-
taken in 40 healthy term pregnant women presenting for
elective cesarcan under spinal anesthesia. Oxytocin was
administered by bolus according to a biased coin up-and-
down sequential allocation scheme with increments or dec
rements of 0.5 IU. Uterine contraction was assessed by the
obstetrician, who was blinded to the dose of oxytocin, as
cither satisfactory or unsatisfactory. After achicving sus-
tained uterine contraction, an infusion of 40 mU/min of
oxytocin was started. Oxytocin-induced adverse effects and
intraoperative complications were recorded and blood loss
was estimated. Data were interpreted by parametric anak
ysis based on logistic regression model and nonparametric
analyses at 95% confidence intervals (CIs).

RESULTS: The EDg, of oxytocin as determined by logistic
regression model fitted to the data was estimated to be 0.35
IU (95% C10.18-0.52 TU), with nonparametricestimates of
07.1% (95% CI 84.9-09.8%) response rate at 0.5 TU, and
100% (95% CI 92.2-100%) at 1.0 TU. The estimated blood
loss was 693 = 487 mL (mean = standard deviation).
CONCLUSION: The bolus dose of oxytocin used at elective
cesarean deliveries in nonlaboring women can be signifi-
cantly reduced while maintaining effective uterine contrac
tion. Alteration in practice will likely reduce the potential
adverse effects of this drug when given in large bolus doses,
but may require modification of the techniques to :
placenta.  (Obstet Gynecol 2004104:1005-10. © 2004 by
The American College of Obstetricians and Gynccologists.)

In many insticutions, oxytocin is routincly administcred
by intravenous bolus and infusion at cesarean delivery
after delivery of the fetus. Oxytocin promotes uterine
contraction, thereby reducing blood loss from the pla-
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cental site. However, when given in large doses and as a
rapid bolus, oxytocin is associated with various adverse
effects, including hypotension, nausea, vomiting, chest
pain, headache, flushing, and myocardial ischemia.'”
For these reasons, the manufacturer’s instructions do not
recommend bolus administration.

A variety of regimens for administration of oxytocin
have been described previously but appear to be empir-
ical.*® Furthermore, the minimum effective dose of
oxytocin at cesarcan delivery has not yet been estab-
lished. The purpose of our study was therefore to esti-
mate the minimum effective dose (EDy) of oxytocin
required to produce adequate uterine contraction at elec-
tive cesarean delivery in nonlaboring women.

MATERIALS AND METHODS

After obtaining approval from the Rescarch Ethics
Board at Mount Sinai Hospital, a randomized, single-
blinded study was performed with 40 healthy term preg-
nant women scheduled for elective cesarean delivery.
Patients were recruited between October 1, 2003, and
January 21, 2004, and 20 surgeons were involved in the
study. All patients with conditions that predispose to
uterine atony and postpartum hemorrhage such as pla-
centa previa, multiple gestation, preeclampsia, macroso-
mia, hydramnios, uterine fibroids, history of uterine
atony and postpartum bleeding, or bleeding diathesis
were excluded from the study. A written informed con-
sent was obtained from the patients before enrollment in
the study. All patients received 30 mL of 0.3 mol/L
sodium citrate orally, 30 minutes before the institution of
spinal anesthesia. Baseline blood pressure (BP) and heart
rate were calculated as the mean of 3 readings. 2 minutes
apart, recorded in the admitting unit using an automated
noninvasive BP device. An 18G peripheral intravenous
line was inserted and 10 ml/kg of lactated Ringer’s
solution was given as preload.

After skin disinfection and local infiltration, a sub-
arachnoid puncure was performed in the sitting position
at Ly 5 or L, interspace using a 27G Whitacre needle.
Anesthetic blockade of up to a T, dermatomal level was
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QT interval prolongation following @wm "
carbetocin in prevention of post-
cesarean delivery hemorrhage

Carbetocin is a new synthetic analog of human oxytocin
that is used in the prevention of postpartum hemorrhage
during cesarean delivery." It is longer lasting than oxyto-
cin; however, it decreases arterial blood pressure and
increases heart rate in similar proportions. Oxytocin
has been shown to cause a transient increase in the QT
interval,’ and cause changes in T-wave morphology that
may predispose to cardiac arthythmia.” These effects
‘may be caused by a direct action on conduction tissue
but may also be related to indirect sympathetic effects
such as a decrease in arterial blood pressure and an in-
crease in heart rate.**¢

This observational study assessed the electrocardio-
graphic and hemodynamic effects of carbetocin adminis-
tered during cesarean delivery. After umbilical cord
damping, an intravenous bolus of carbetocin 100 pg
(Pabal®, Ferring GmbH, Kiel, Germany) was adminis-
tered over 10 s. A digital 12-lead electrocardiogram was
‘obtained before induction of anesthesia, 3 min after sta-
ble anesthesia had been obtained, and then at 1, 2, 3, 5,
7, 10 and 15 min after carbetocin injection. The QT
interval was measured semi-manually by a single
observer and was corrected according to Fridericia’s
correction formula  (QTcf=QT/RR). Sample size
was caleulated in order to detect a QTef change
>10 ms using a B risk at 0.20. QTcf, RR intervals and
arterial blood pressure were compared by ANOVA for
repeated measures and, if significant, using post-hoc
analyses.

Among the 20 women enrolled (age: 31+ 6 years,
weight: 78 + 14 kg), 85% underwent an elective proce-
dure. Gestational age was 37 weeks and 3 days + 7 days.
Cesarean delivery was performed because of previous
cesarean delivery (n = 7), placenta previa (n = 3), cervi-
cal dystocia (n = 2), twin pregnancy (n = 2), breech pre-
sentation (n = 2), intrauterine growth restriction (2 = 2),
fetal cardiac rhythm abnormality (n = 1) and HIV infec-
tion (n = 1). Spinal, combined spinal—epidural and epi-
dural anesthesia were used in 10, five and five patients,
Tespectively. Hyperbaric 0.5% bupivacaine was used in
15 cases, 2% lidocaine in four cases and both drugs com-
bined in one case. Fifteen women required vasopressor

support with ephedrine (n=10, mean total dose
9+ 11 mg) or phenylephrine (n =7, mean total dose
60+ 01pg). Baseline hemodynamic characteristics
before anesthesia were systolic blood pressure 134+ 14
mmHg, diastolic blood pressure 79 + 9 mmHg, heart
rate 89 + 14 beats/min and QTcf 403 + 19 ms. Apgar
scores were 10 in 75% [range 8-10] and 10 in 85% [range
9-10] at | and §min, respectively. Arterial blood gas
measurement was obtained in 12 newborns: median
PH was 7.31 [range 7.14-7.40], Mean QT¢f interval val-
ues over time are shown in Fig. 1. QTef duration was
significantly longer from the post-anesthesia measure-
ment from Smin until the last recorded value at
15 min after carbetocin administration. The maximal in-
crease was observed at 7min (+ 18 +4ms, P = 0.01).
Compared to the pre-anesthesia baseline measurements,
all QTof values were significantly prolonged with a max-
imal rise at Tmin (+ 30+£4ms, P<0.0001). No
arrhythmia occurred during the study period. Carbeto-
cin did not modify heart rate but was associated with
a 19% drop of arterial blood pressure. Compared with
post-anesthesia values, the nadir was found at 15 min
after carbetocin  administration:  —-23 +4  and
—22+ 3mmHg for systolic and diastolic blood pres-
sure, respectively (both P <0.0001).

Although this observational study lacked a control
group, the observed QT prolongation and hemody-
namic changes following carbetocin are likely to be
drug-related. Firstly, the observed decrease in arterial
blood pressure is close to that reported in previous
studies, supporting external validity;’ secondly, data
obtained in observational and placebo-controlled stud-
fes usually show similar drug-induced QT prolonga-
tion." However, we cannot exclude that the
prolongation in QT interval might have been related
to other QT prolonging factors. Apart from case
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Fig. 1 Mean QTcf (+:SD) during cesarcan delivery. *P < 0.05
versus level after anesthesia.
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