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Oxytocin:. Learning Objectives

Upon Completion of this Learning Activity, Participants
Should Be Able To:

* Describe the current state of
guidance for oxytocin use during
cesarean delivery

* Review the benefits and risks
associated with oxytocin use

* |[dentify an algorithm to optimize
oxytocin and uterotonic use during
cesarean delivery






Выступающий
Заметки для презентации
But we know that Oxytocin can fail and we can take lessons from labor; some cannot be induced; some hyperactive.  

Hard place is actually not Obstetric Hemorrhage (although overreliance on an agent (oxytocin) that is not working, can result in hemorrhage.  Coming from Jerusalem, I can say “Faith” in oxytocin


Oxytocin

« THEORY

 INVESTIGATIO
N

« NEWS FLASH



Выступающий
Заметки для презентации
Investigation:  Clues:  Like our young Belgian investigative Reporter Tin Tin  1929 first appeared. Dog Snowy (milou).  Fox terrier.  


« THEORY

 INVESTIGATION

« NEWS FLASH



Выступающий
Заметки для презентации
Investigation:  Clues


Oxytocin

Natural Nonapeptide
o Synthesized Hypothalamus, Secreted Posterior Pituitary

* Phospholipase C Pathway leads to Ca*influx OH
* Pregnant physiologic levels: 10° mol/L
Synthetic Octapeptide Tyr
* Labor augmentation levels: 10 mol/L O
 Response: Dose, Variable H2N N O
Receptors Cys H HN
e Breast, CNS, Heart, Uterus
+ 20 & 30 weeks Pro Cys S lle

I

Leu HN O
Oxytocinase N
e t12=3min O H E Gin
N O O
H2NJ\/

Asnh
Gly o NH>


Выступающий
Заметки для презентации
Oxytocin produced in paraventricular and supraoptic nuclei of hypothalamus, also in ovary, uterus, fetal membranes. Chemical compound:  9 amino acids with 2 disulfide bonds; i disagree, but he’s the one with the nobel prize.
The structure of oxytocin is cys – tyr – ile – glu – asp – cys – pro – leu – gly (CYIQNCPLG) which is very similar to that of vasopressin    		   (cysteine – tyrosine – phe – glu – asp – cys – pro – arg – gly),  (Differ Isoleucine and Leucine; substituted by phenylalanine and arginine, respectively). 
Discovered in 1909 Sir Henry Dale (knighted for discovery). 100 years ago!  Oxytocin and vasopressin were isolated and synthesized by Vincent du Vigneaud (nobel!) in 1953, work for which he received the Nobel Prize in Chemistry in 1955.  American Biochemist.  
Oxytocin increase slightly throughout gestation, modest increases before labor, increase significantly with labor, with a peak in 2nd stage. Release with breast, cervical and vaginal distention.  Estrogen stimulates secretion, progesterone antagonizes (withdrawal in late preg may result in contractions). Pain, dehydration, hemorrhage, hypovolemia stimulate release.
Sensitivity to oxytocin parallels oxytocin receptors, 20 wks, dramatically 30 wks increase.  Cleared by liver and kidney, and significantly metabolized by oxytocinase, an enzyme abundantly produced by the placenta and gestational tissues.  First clinical use in 1940’s.  
Response to oxytocin:  receptor expression, plasma concentrations, oxytocinase concentrations and activity.  


Oxytocin Receptors

30x increase (8x sensitivity) with gestational age

200x increase in myometrium; numerous fundal, few
lower segment and cervical

4 Mechanisms for Uterine Contractility

e Inosital Triphosphate (InsP3; Ca?*)
 VVoltage Gated Depolarization (Ca?*)

e Mitogen-activated Protein Kinase (PG)
* Rho-kinase Protein Kinase (PG)

Contraction: Frequency, Amplitude, Duration
Vrachnis N, et al. Int J Endocrinology 2011
Joyce KRS, et al. Reprod Sci 2009;16:501-8
Magalhaes J et al. Reprod Sci 2009;16:510-8
Robinson CR, et al. Am J Obstet Gynecol 2003;188:497-
502


Выступающий
Заметки для презентации
G-protein coupled receptor with 7 transmembrane domains which bind to a ligand (oxytocin) and induce a conformational change.  (in the case of oxytocin, induce influx of calcium to cytoplasm.
30x increase early to late gestation (but 8x increased sensitivity). Calcium + Prostaglandin increase contractility of uterus.  
Robinson observed OTR desensitization of human myometrial cells at 3hrs to 10-8 mol/L of oxytocin in vitro; Phanuef: rise in intracellular calcium inhibited in time dependent 50% at 4.2 hrs, almost complete at 6 hrs.  Internalization or postreceptor signaling as likely mechanisms.  


Oxytocin Receptors

Desensitization with continuous oxytocin exposure
e Occurs via: Phosphorylation, Internalization, Alteration of mMRNA levels
e Lasts for hours to days

 Time and Concentration Dependent

Time  Concentration

Joyce Rat 1 hrs 108 mol/L
Robinson Human 3 hrs 108 mol/L
Phaneuf Human 4. 6 hrs 108 mol/L

Vrachnis N, et al. Int J Endocrinology 2011

Joyce KRS, et al. Reprod Sci 2009;16:501-8

Phaneuf S, et al. Hum Reprod Update 1998;4:625-33
Robinson CR, et al. Am J Obstet Gynecol 2003;188:497-
502



Theory: Oxytocin during Cesarean Delivery



Выступающий
Заметки для презентации
Investigation:  Clues-But if you look at it, it’s a barren wasteland of guidance


Oxytocin is Overdosed: Anesthesiologist
Guidance

Chestnut’s Obstetric Anesthesia, 5th ed., 2014. Chestnut, Tsen, Wong, Beilin, NganKee,
Mhyre

o “...the intravenous use of oxytocin 3 |U (administered no faster than 15
seconds) at time of infant delivery with reassessment of uterine tone every 3
minutes and the provision of up to 2 additional doses of oxytocin 3 IU; if

Inadequate uterine tone still exists, other uterotonic agents should be
employed.

* Following the establishment of adequate uterine tone, an infusion of 3 IU/hour
for up to 5 hours has been recommended.

Shnider and Levinson’s Anesthesia for Obstetrics, 5th ed, 2012. Suresh, Segal, Preston,
Fernando, Mason

o “Oxytocin by infusion (e.g. 20 to 40 units per liter) should be started as soon as the
Infant is delivered.”


Выступающий
Заметки для презентации
5 min initial rate = 1 unit; 60 min of infusion dose = 1.2 units.  Probably go up to 3 unit/hr.  

Other Facts:  Oxytocin contraction test: 0.5 mU/min, increased slowly until 3 uterine contractions in 10 min.  Oxytocin receptor antagonists (atosiban), decreases frequency, but not completely effective.  


Oxytocin Is Overdosed: Obstetrician Guidance

Obstetrics, 7th ed., 2016. Gabbe, Niebyl, Galan, Jauniaux, Landon, Simpson, Driscoll

« “Control of uterine bleeding is facilitated by oxytocin administration and uterine
massage. Oxytocin administration is particularly important following classic
cesarean birth.”

« “Control of uterine atony includes uterine massage and medical therapy with
oxytocin 20 to 40 u/L.”

Danforth’s Obstetric and Gynecology, 10th ed, 2008. Gibbs, Karlan, Haney, Nygaard

e “Oxytocin Iis added to the patient’s intravenous infusion to stimulate uterine
contractions and reduce the amount of bleeding.”

William’s Obstetrics, 25th ed, 2018. Cunningham, Leveno, Bloom, Spong, Dashe

e “Oxytocin should be administered to avoid uterine atony”


Выступающий
Заметки для презентации
Other Facts:  Oxytocin contraction test: 0.5 mU/min, increased slowly until 3 uterine contractions in 10 min.  Oxytocin receptor antagonists (atosiban), decreases frequency, but not completely effective.  


Oxytocin Is Overdosed: Practice Guidelines

American College Ob/Gyn (ACOG) Oxytoci n Guidelines:

» “Administer 10-40 [U/L” Em pl ric and Vag ue?
Society Ob/Gyn of Canada (SOGC)

e 5-20 IU IV bolus for vaginal birth
e Carbetocin 100 pg IV bolus
British National Formulary (BNF)

* 51U “slow IV" for PPH prevention British National Formulary, 54th ed. 2007, p 413-

e 5-10 IU IV+ infusion for PPH tx 6. | |
ACOG Educational Bulletin No. 243; 1998
e 51U Bolus for Elective CD SOGC Clinical Practice Guidelines No. 235, 2009
0 . Su LL, etal. Cochrane Syst 2007;3:CD005457
* 86% obstetricians Peters NC, Duvekot JJ. Obstet Gynecol Surv
e 929 anaesthetists 2009

_ o Wedisinghe L et al. Eur J Obstet Gynecol Reprod
Australian/New Zealand obstetricians  Bijol 2008:137:27-30

« 66% 101U: 31% 51U Mockler JC et al. Aust N Z J Obstet Gynecol 2010


Выступающий
Заметки для презентации
Many offer guidance and thus followed; but of interest-as it is magnitudes higher than what is considered necessary or acceptable for adequate uterine contractions during labor!  Thus, it leads me to conclude that Guidelines are Empiric and Vague
Society of Obstetricians and Gynecologists of Canada
Carbetocin (oxytocin analogue)
2-10 hrs to give the same amount of oxytocin in labor!
Gilman:  Augmentation:  “rarely necessary to exceed 10 mU/minAfter delivery; doses >20 mU/min rarely effective when lower doses failed:  20 mU diluted in 1 L, given at 10 mL/min x few minutes, then 1-2 mL/min 
SO...I just demonstrated that there is a wide range of doses; can lesser doses actually work?


Oxytocin Is Overdosed: Practice Guidelines

Labor Induction and Augmentation Dose “Start with 0.5

units of pit,
with a max
. Max dose: 20 to 30 mIU/min (0.02-0.03 IU/min) dose 30 units”

e |nitial dose: 0.5 mIU/min (0.0005 IU/min)



Oxytocin Is Overdosed: Practice Guidelines

Labor Induction and Augmentation Dose

e |nitial dose: 0.5 mIU/min (0.0005 IU/min) _
Time to Reach 5 |U

B Maximum Dose
« Max dose: 20 to 30 mIU/min (0.02-0.03 IU/min) m |nitial Dose

2.7 hrs

166.67 hrs = 6.9 Days

0 25 50 75 100 125 150 175
Hours



Investigation: Oxytocin Is Overdosed

m More Oxytocin Needed Uterine Tone/Blood Loss Ceiling Effect
50% « 51U =10, 15,20 IU
e Dosed 1U/min
EDoo Labor Arrest Cesarean
e Oxytocin 9.8 = 6.3 hrs (10.3 = 8.2 mlU/min)

40%

e 0.5 IU/mL initial; up/down increments
30%

 Dosed over 30 secs
e 2.99 U

20% |
’ EDoo Elective Cesarean
e 0.351U
10% I  Dosed over 30 secs
0% Sarna MC, et al. Anesth Analg 1997;84:753-6
O 05 1 3 5

Carvalho JCA, et al. AJOG 2004,;104:1005-1010
Balki M, et al. Ob Gyn 2006;107:45-50
IV Oxytocin U over 15 sec Butwick AJ, et al. BJA 2010; 104:3338-43


Выступающий
Заметки для презентации
Sarna n =40, elective cesarean; oxytocin 1u/min on pump, tested at 5 min intervals to 20 min
Carvalho/Balki  up/down sequential method
Oxytocin has a molecular mass of 1007 daltons. One international unit (IU) of oxytocin is the equivalent of about 2 micrograms of pure peptide.


Investigation: Oxytocin causes Harm

Clue 1: THE drug most commonly
associated with preventable adverse events
during childbirth

Clue 2: THE drug implicated in almost 50%
of paid obstetric litigation claims

Clue 3: One of just 13 drugs on the list of
high-alert medications (heightened risk of
significant patient harm when used in error).

Clark SL, et al. AJOG 2009;200:35e1-6
Institute for Safe Medication Practices. www.ismp.or



Выступающий
Заметки для презентации
Evil, inseperateable twin

High Alert Medications:  Administration of other high alert medications almost always involve the use of well-defined protocols that minimize variation and inadvertent human error (e.g. insulin, methotrexate, nitroprusside)
�Dr. Steven Clark-HCA (Hospital Corporation of America) St. Mark’s Hospital; Salt Lake City

Based on error reports submitted to the ISMP National Medication Errors Reporting Program, reports of harmful errors in the literature, and input from practitioners and safety experts, ISMP created and periodically updates a list of potential high-alert medications. During February-April 2007, 770 practitioners responded to an ISMP survey designed to identify which medications were most frequently considered high-alert drugs by individuals and organizations. Further, to assure relevance and completeness, the clinical staff at ISMP, members of our advisory board, and safety experts throughout the US were asked to review the potential list. This list of drugs and drug categories reflects the collective thinking of all who provided input.

colchicine injection***
epoprostenol (Flolan), IV
insulin, subcutaneous and IV
magnesium sulfate injection
methotrexate, oral, non-oncologic use
opium tincture
oxytocin, IV
nitroprusside sodium for injection
potassium chloride for injection concentrate
potassium phosphates injection
promethazine, IV
sodium chloride for injection, hypertonic (greater than 0.9% concentration)
sterile water for injection, inhalation, and irrigation (excluding pour bottles) in containers of 100 mL or more

adrenergic agonists, IV (e.g., EPINEPHrine, phenylephrine, norepinephrine)
adrenergic antagonists, IV (e.g., propranolol, metoprolol, labetalol)
anesthetic agents, general, inhaled and IV (e.g., propofol, ketamine)
antiarrhythmics, IV (e.g., lidocaine, amiodarone)
antithrombotic agents (anticoagulants), including warfarin, low-molecular-weight heparin, IV unfractionated heparin, Factor Xa inhibitors (e.g., fondaparinux), direct thrombin inhibitors (e.g., argatroban, bivalirudin, dabigatran etexilate, lepirudin), thrombolytics (e.g., alteplase, reteplase, tenecteplase), and glycoprotein IIb/IIIa inhibitors (e.g., eptifibatide)
cardioplegic solutions
chemotherapeutic agents, parenteral and oral
dextrose, hypertonic, 20% or greater
dialysis solutions, peritoneal and hemodialysis
epidural or intrathecal medications
hypoglycemics, oral
inotropic medications, IV (e.g., digoxin, milrinone)
liposomal forms of drugs (e.g., liposomal amphotericin B) and conventional counter- parts (e.g., amphotericin B deoxycholate)
moderate sedation agents, IV (e.g., midazolam)
moderate sedation agents, oral, for children (e.g., chloral hydrate)
narcotics/opiates, IV, transdermal, and oral (including liquid concentrates, immediate and sustained-release formulations)
neuromuscular blocking agents (e.g., succinylcholine, rocuronium, vecuronium)
radiocontrast agents, IV
total parenteral nutrition solutions




Investigation: Oxytocin causes Harm

Hypotension Effect Inotropy (-) Chronotropy (-) | Vasodilation
Direct: Oxytocin X X
Indirect: Natriuretic/NO X X X
Side: Chlorbutanol X X
. 0
Cardiovascular Collapse >0% .
B Hypotension
e 10 IU Bolus IV 40%
30%
20%
Butwick AJ, et al. BJA 2010; 104:3338-43
Jankowski M, et al. PNAS 2000;97:6207-11 10%
Jankowski M, et al. PNAS 1998;95:14558-63 -
Gutkowska J, et al. PNAS 1997;94:11704-9 0%
0 0.5 1 3 5

Rosaeg OP, et al. Anesth Analg 1998;86:40-4
Thomas TA, Cooper GM. RCOG Press, 2001

IV bolus dose (15 secs)



Выступающий
Заметки для презентации
Chlorbutanol-preservative


Investigation: Oxytocin causes Harm

Hypotension
80 women for cesarean

« LidCOPIus (Lithium)
CO, SV, SVR

o Arterial Line
e Oxytocin 5 IU “injected rapidly”
« SBP decrease 31% (27-35%)

20 women
e Repeat Oxytocin 5 U
e Ave 6 min after 1st dose
 SBP decrease 23% (20-27%)

Langesaeter et al. BJA 2009; 103:260-2

Haemodynamic effects of two doses of oxytocin 5 u

Oy 1
. .__...----..________... _‘-\-‘-\-l-
0 20 40 60 80 100 120 140 160
Hﬂ_‘/_/
0 20 4 60 80 100 120 140 160



Выступающий
Заметки для презентации
The haemodynamic effects of two doses of oxytocin 5 u i.v. in 20 patients. Injection of oxytocin 5 u is administered at time=30 s. CO, cardiac output; SVR, systemic vascular resistance; SAP, systolic arterial pressure; SV, stroke volume. Oxy1, first dose of oxytocin 5 u. Oxy2, second dose of oxytocin 5 u.

Eldrid Langesaeter, Oslo Norway


Investigation: Oxytocin causes Harm

Hypotension

6 women for cesarean

 Pulse Power Analysis (PulseCO)
CO, SV, SVR

e Arterial Line
e Oxytocin 5 IU bolus

Archer et al. IJOA 2008; 17:247-54

Delivery Oxytocin
MAP (mmHg)| -5.7+15.5 | -28.8+8.8
(d)?n\gsm) -27.7£23 | -58.5£11.1
CO (L/min) | 37.8427.7 | 78.5156
SV (mL) 21.5+25 | 47.7+20.5
HR (b/min) | 14.2+20.1 | 19.3+26.4



Выступающий
Заметки для презентации
The haemodynamic effects of two doses of oxytocin 5 u i.v. in 20 patients. Injection of oxytocin 5 u is administered at time=30 s. CO, cardiac output; SVR, systemic vascular resistance; SAP, systolic arterial pressure; SV, stroke volume. Oxy1, first dose of oxytocin 5 u. Oxy2, second dose of oxytocin 5 u.

Eldrid Langesaeter, Oslo Norway


Investigation: Oxytocin causes Harm

Decreased Free H20 Clearance: 0.02 IU/min
 Pulmonary Edema
Myocardial Ischemia

e Tachycardia

Complaints
e Flushing: 63%
 Nausea: 38%

e Vomiting: 13%

Uterine Rupture

CEMACH (1997-1999) 2001

Butwick A, et al. Br J Anaesth 2010; 104:338-43
Pinder AJ, et al. 1IJOA 2002;11:156-9

Sartain JB, et al. Br J Anaesth 2008:101:822-6

Thomas JS, et al. Br J Anaesth 2007:98:116-9

Archer TL, et al. IJOA 2008;17:247-54

Dyer RA et al. Anesthesiology 2008;108;802-11


Выступающий
Заметки для презентации
Hypotension: Direct effect on oxytocin receptors on heart, indirect effect on release of atrial naturiuretic peptide, brain natriuretic peptide, and nitric oxide in CV tissues 
Butwick, No significant difference in hypotension from 0.5 to 3 units.  
Look at Pinder Study for DOSE Response Hypotension
Decreased free water clearance by kidney due to structural similarity with vasopressin (differ by only 2 amino acids) and oxytocin receptor closely related to V1a and V2 vasopressin receptors. Problem if hypotonic fluids (e.g Dextrose in H20), water intoxication, convulsion, coma, death


Investigation: Oxytocin causes Harm

High Postpartum Doses
* Acutely desensitize receptor

 Myometrium less responsive to
oxytocin (but not other uterotonics)

e Greater incidence PPH?

High Intrapartum Doses

e Myometrium less responsive to
oxytocin (but not other uterotonics)

e Greater incidence PPH

Munn MB, et al. Obstet Gynecol 2001;98:386-90
Balki M, et al. Reprod Sci 2010; 17:269-77
Dyer R, et al. IJOA 2010;19:313-9

PPH Controll P Value
Oxytocin| 10,054+| 3,762 %
mul 11340 7003 <000%
Blood 1199 +
Loss (mL) 2QE 517+ 236] <0.001
0]
phCt 9448 s58:39] <0.001
Change

Tsen LC, Balki M. IJOA 2010:19:243-5
Grotegut CA, et al. AJOG 2011;204:56.e1-6
Balki M, Tsen LC. Int Anesth Clinics 2014



Выступающий
Заметки для презентации
Oxytocin pretreatment of pregnant rat myometrium reduces the efficacy of oxytocin but not of ergonovine maleate or prostaglandin F 2 alpha.
Balki M, Cristian AL, Kingdom J, Carvalho JC.
Reprod Sci. 2010 Mar;17(3):269-77. Epub 2010 Feb 2.


News Flash: An Algorithm for Oxytocin Use

A Stepwise, Standardized Algorithm
Specific guidance

e Laboring & Non-Laboring Women
Emphasis

 Avoid Large & Rapid Bolus Doses

 Initial Infusion + Maintenance

« Early Consideration of Alternatives
Rescue Options

 Methylergonovine Maleate 0.2 mg IM

e Carboprost Tromethamine 0.25 mg IM

* Misoprostol 800 -1000 mcg Rectal



News Flash: An Algorithm for Oxytocin Use

“RULE OF THREES”

—> « 3 |U Oxytocin Load/30 secs
* 3 minute intervals

—> « 3 total doses (Load + 2 Rescue)

e 3 IU/hr maintenance
(30 IU/L at 100 mL/hr)

o 3 pharmacologic options

LOADING

on-Laboring <1 IU (ED90 = 0.35 IU)
o/ Laboring 3 IU (ED90 = 2.99 1U)
MAINTENANCE 2.4 [U/hr
e 0.04 IU/min (20 IU/L at 120 mL/hr) x 8 hrs
e 0.08 IU/min (40 IU/L at 125 mL/hr)

Tsen LC, Balki M. Int J Obstet
Anesth. 2010 Jul;19(3):243-5.

Kovacheva VP, Soens MA, Tsen
LC. Anesthesiology
2015:123:92-100


Выступающий
Заметки для презентации
Maintenance dose:  Butwick; Lower dose:  Balki, 
Give over 15 seconds Butwick


News Flash: An Algorithm for Uterotonic Use

OXYTOCIN “RULE OF THREES” - METHERGINE
e 31U Oxytocin Load/30 . Methylerg_ono_vine Maleate 0.2 mg IM
e Ergot Derivative
SELS * Avoid if Hypertension/Eclampsia
e 3 minute intervals e 20 min interval; repeat to 1 mg
« 3 total doses 2. HEMABATE
(Load + 2 Rescue)  Carboprost Tromethamine 0.25 mg IM
: e Prostaglandin F2alpha
e 3 |IU/hr maintenance . Avoid if Asthma?
(30 IU/L at 100 mL/hr, e 1.5-3.5 hr intervals; total 12 mg, 2 days

« 3 pharmacologic * 20 min interval; repeat to 1 mg

options . Cytotec

* Misoprostol 800 -1000 mcg Rectal or
600 mcg Buccal

Balki M, et al. Reprod Sci 2010; 17:269-77 » Prostaglandin E1 Anglog |
Tsen LC, Balki M. IJOA 2010:19:243-5  FDA for NSAID Gastric Ulcer Reduction

Balki M, Tsen LC. Int Anesth Clinics 2014  Terminal Half-life 20-40 min



News Flash: An Algorithm for Uterotonic Use

Patterns of Alternative Uterotonic Agents 1. METHERGINE

Premier Database: 2,180,916 Deliveries ~ * Methylergonovine Maleate 0.2 mg M
e Ergot Derivative

Mixed effects, logistic regression « Avoid if Hypertension/Eclampsia

Patient and hospital characteristics * 20 min interval; repeat to 1 mg
Frequency 2. HEMABATE

e Carboprost Tromethamine 0.25 mg IM

Mean: 7.1% (IQR 52'108%) o Prostag|andin F2a|pha

. 0 0 0 0 * Avoid If Asthma?

Range: 1.7% (0.12%) to 25% (1.28%) e 1.5-3.5 hr intervals; total 12 mg, 2 days
Use not explained by: patient or hospital « 20 min interval; repeat to 1 mg
characteristics, delivery mode, medical or

3. Cytotec

obstetric conditions, or year - Misoprostol 800 -1000 mcg Rectal  or

Bateman B, Tsen LC, Liu J, Butwick AJ, Huybrechts 600 mcg Buccal
KF. Patterns of second-line uterotonic use in large . Prostaglandin E1 Analog

le of hospitalizations for childbirth in the United . |
Sample o1 NOSpRrazatons 1ot Chidbittn i the Lhite  FDA for NSAID Gastric Ulcer Reduction

States: 2007-2011. Anesth Analg 2014 Dec; _ _ _
119(6):1344-9 e Terminal Half-life 20-40 min


Выступающий
Заметки для презентации
Cohort
Using a modified version of the algorithm described by Kuklina et al.18 that uses diagnosis and procedure codes from the ICD-9-CM, we identified inpatient admissions with diagnosis or procedure codes indicating delivery (Supplemental Digital Content 1, http://links.lww.com/ AA/A978). We excluded hospitalizations with any codes indicating abortion, ectopic pregnancy, hydatidiform mole, or other abnormal products of conception. Because we were specifically interested in hospital-level rates of second-line uterotonic administration, we restricted our analysis to hos- pitals with >100 deliveries in the database (because smaller numbers of deliveries would yield unstable estimates of sec- ond-line uterotonic use) and with at least 1 patient charged for a second-line uterotonic (to exclude hospitals in which uterotonic administration may not be reliably coded). This resulted in the exclusion of 14 and 12 hospitals, respectively. The final cohort included 367 hospitals.
Exposure
The Premier database contains charge codes that can be used to identify drugs administered during a hospital admission. In this study, these charge codes were used to identify second-line uterotonics (methylergonovine male- ate, carboprost, or misoprostol) that were used during the hospitalization for delivery. Because misoprostol at low doses (i.e., oral 50 μg or intravaginal 25 μg to a cumulative dose <250 μg) can also be used as an induction drug,19 we considered misoprostol as a second-line uterotonic only if the total dose was in excess of 400 μg and if the patient did not have an ICD-9-CM procedure code indicating medical induction of labor.
Covariates
We considered 5 groups of covariates which might act as risk factors for uterine atony and thus account for variation in the use of second-line uterotonics: (1) patient demograph- ics, (2) year of delivery, (3) mode of delivery, (4) medical and obstetrical conditions, and (5) hospital characteristics. We assessed the following patient demographics: maternal age (categorized as <20, 20–24, 25–29, 30–34, 35–39, 40–44, 45–55 years; categorized to avoid the assumption of mono- tonicity between age and model logits) and race/ethnic- ity (categorized as non-Hispanic Caucasian, non-Hispanic African American, Hispanic, and other/unknown). Mode of delivery was defined as vaginal versus cesarean and induced or noninduced, both of which were defined by ICD- 9-CM procedure codes (Supplemental Digital Content 2,
http://links.lww.com/AA/A979). Medical and obstetri- cal conditions that might act as risk factors for atony were defined based on the presence of ICD-9-CM diagnosis codes during the delivery hospitalization and included preexist- ing hypertension, gestational hypertension, preeclampsia/ eclampsia, preexisting diabetes, gestational diabetes, pre- term delivery, obesity, polyhydramnios, abnormal placenta- tion including placenta previa, placental abruption, previous cesarean delivery, stillbirth, multiple gestations, and chorio- amnionitis (Supplemental Digital Content 2, http://links. lww.com/AA/A979). We assessed the following delivery hospital characteristics (recorded directly in the database): teaching status, urban (versus rural) location, geographic region (categorized as Midwest, Northeast, South, and West), and annual delivery volume tertile (which divides the hospitals into 3 equally sized groups, based on delivery volume, categorized as low, medium, or high, which corre- sponds to thresholds of <814 deliveries, 814–1892 deliveries, and >1892 deliveries, respectively).


Uterotonic Oxytocin 3U

Agents |\ Dose over 30 sec
adequat
e
: Inad t
I\/Ietherglne - e‘q/uae _l |
0.2 mg IM Oxytocin 3U BSU/hr
|\ Dose over 30 sec .
lnfusion
Hemebate
adequat
0.25 mg IM e
Inadequate
C P
ylotec Oxytocin 3U
600 mg B IV Dose over 30 sec

adequat
inadequate €




Oxytocin 30U Saline 500 Saline 500
Saline 1000 mL mL mL

100 mL 37.5 mL




News Flash: An Algorithm for Uterotonic Use

Oxytocin (3IU) + Saline (wide open) Saline (3 mL) + Oxytocin (wide open)
oxytocin 3 U in 3 mL oxytocin 30 IU in 500 mL

- Uterine Tone at 3, 6, 9, & 12 min mean, 8.4 |U

10 140 -
9 -
120 -
8 - x
£
2 i £ 100 -
)
> 6 - 5
o] ﬁ 80 -
5 v
2 5 - o
©
2 2 &0 |
= 4 =
] =
o
= L2
3 - = 40 -
i
5 sm=standard care group = smmmstandard care group
1 &
wmm=rule group 20 - sm—rule group
1 -
D || || 1 1 1 G
0 3 6 9 12 0 3 6 9 12
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Summary: Oxytocin

THEORY

« Oxytocin is Overdosed?
INVESTIGATION

* Oxytocin is Overdosed!

e Overdose causes Harm
NEWS FLASH

* Avoid “rapid IV push” doses

e Rule of Three’s

e 3 |U doses, 3 min, 3 doses, 3 IU maintenance
e Limit reliance on single agent





Выступающий
Заметки для презентации
But we know that Oxytocin can fail and we can take lessons from labor; some cannot be induced; some hyperactive.  

Hard place is actually not Obstetric Hemorrhage (although overreliance on an agent (oxytocin) that is not working, can result in hemorrhage.  Coming from Jerusalem, I can say “Faith” in oxytocin
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