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Core Topic 3: Uterotonic drugs 

Key definitions

Tonic or tetanic contractions: Continuous contractions with no relaxation.

Uterotonics: Substances that stimulate uterine contractions or increase uterine tone. Uterotonics include:

Oxytocin (the most commonly used uterotonic drug): Oxytocin is secreted naturally by the posterior pituitary during later pregnancy, labor, and when the baby breastfeeds. Synthetic forms of oxytocin can be found in products such as Pitocin® and Syntocinon®. In moderate doses, oxytocin produces slow, generalized contractions of the muscles of the uterus with full relaxation in between. High doses of oxytocin produce sustained tonic contractions that can be dangerous. 
Ergot-based compounds (another class of uterotonic drugs): Methergine® (methylergonovine maleate) and ergometrine (ergometrine maleate) are the ergot preparations used today. They cause tetanic (continuous) contractions of the uterus and may cause or exacerbate high blood pressure.
Syntometrine (a combination of oxytocin and ergometrine maleate): Syntometrine has both the fast-acting quality of oxytocin and the tetanic contraction action of ergometrine.

Prostaglandins (naturally occurring fatty acids found in the uterus, menstrual fluids, and amniotic fluid): Misoprostol, an E1 analog prostaglandin, is used for a range of obstetric and gynecologic purposes such as cervical ripening, induction of labor, prevention and treatment of PPH, and post-abortion care. 
Use of uterotonics

Uterotonics act directly on the smooth muscle of the uterus and increase the tone, rate, and strength of rhythmic contractions. The body produces a natural uterotonic—the hormone oxytocin—that acts to stimulate uterine contractions at the start of labor and throughout the birth process. 
Drugs such as oxytocin, ergometrine, and misoprostol have strong uterotonic properties and are used to treat uterine atony and reduce the amount of blood lost after childbirth. Oxytocin is widely used for induction and augmentation of labor. The use of a uterotonic drug immediately after the delivery of the newborn is one of the most important actions used to prevent PPH.
Improper use of uterotonic drugs
Uterotonic drugs (oxytocin or misoprostol) are sometimes used to induce or augment labor. When labor is augmented with a uterotonic drug, the quality and quantity of uterine contractions are greatly affected. The contractions tend to be longer and stronger, and have shorter relaxation periods between each. While augmentation with uterotonic drugs plays a major role in managing unsatisfactory progress of labor due to inadequate or ineffective uterine contractions, improper use of uterotonics results in grave risks for the woman, including:

· Umbilical cord compression and subsequent decrease in the baby's oxygen supply (occurs with the increased pressure of contractions).
· Uterine rupture and abruptio placentae.
· Increased pain of the uterotonic-induced contractions, which will likely increase the woman’s stress and anxiety levels.
· Water intoxication that results when oxytocin—a strong anti-diuretic, even at low doses—is combined with intravenous (IV) fluids.
· Uterine fatigue after childbirth (associated with uterine atony and PPH).
Before deciding to augment labor, the provider should carefully assess the woman and fetus and evaluate the partograph. Labor should be augmented only if:
· Clear emergency or obstetric conditions are present, and 

· Health care personnel familiar with the effects of uterotonics and able to identify both maternal and fetal complications are present, and
· A physician is readily available to perform a cesarean delivery should complications arise.

Never administer oxytocin intramuscularly (IM) during labor. If oxytocin is used for labor augmentation, it should be administered by controlled IV drip in a health facility that has an operating theater and qualified physician to perform an emergency caesarean operation. Always follow local guidelines or protocols for uterotonic dosages for labor induction and augmentation.
When 25 mcg tablets of misoprostol are not available, do not break higher dose tablets (usually 200 mcg) and administer for induction or augmentation. When 200 mcg tablets are broken, the exact dose of misoprostol being give to the woman is not reliable and could be dangerous. If more than 25 mcg of misoprostol is administered during labor, this could cause a uterine rupture and / or the death of the baby.  

Uterotonic drugs used for AMTSL

Table 3 compares dosage, route of administration, drug action and effectiveness, side effects, and cautions for the most common uterotonic drugs used for AMTSL.
Table 3. Uterotonic drugs for AMTSL
	Name of drug/preparation
	Dosage and route
	Drug action and effectiveness
	Side effects and cautions

	Oxytocin

Posterior pituitary extract. Commonly used brand names include Pitocin or Syntocinon.
	Give 10 units IM injection.*

	· Acts within 2 to 3 minutes. 

· Effect lasts about 15 to 30 minutes.
	· First choice.

· No known contraindications for postpartum use.**
· Minimal or no side effects.

	Misoprostol

Synthetic prostaglandin E1 (PGE1) analogue.   Commonly used brand names include Cytotec, Gymiso, Prostokos, Vagiprost, U-Miso 
	Give 600 mcg (three 200 mcg tablets) orally.


	Orally:

· Acts within 6 minutes.

· Peak serum concentration between 18 and 34 minutes.

· Effect lasts 75 minutes.
	· No known contraindications for postpartum use.**
· Common side effects: shivering and elevated temperature. 

	Ergometrine (methylergometrine), also known as ergonovine (methylergonovine)

Preparation of ergot (usually comes in dark brown ampoule). Commonly used brand names include Methergine, Ergotrate, Ergotrate Maleate 
	Give 0.2 mg IM injection.
	· Acts within 6 to 7 minutes IM.

· Effect lasts 2 to 4 hours.
	· Contraindicated in women with a history of hypertension, heart disease, retained placenta, pre-eclampsia, or eclampsia.***
· Causes tonic contractions (may increase risk of retained placenta).

· Side effects: nausea, vomiting, headaches, and hypertension.

Note: Do not use if drug is cloudy. This means it has been exposed to excess heat or light and is no longer effective. 

	Syntometrine

Combination of 5 IU oxytocin plus 0.5 mg ergometrine.
	Give 1 ml IM injection.
	Combined rapid action of oxytocin and sustained action of ergometrine.
	· Same cautions and contraindications as ergometrine.

· Side effects: nausea, vomiting, headaches, and hypertension.


*If a woman has an IV, an option may be to give her 5 IU of oxytocin by slow IV push.
**This is intended as a guide for using these uterotonic drugs during the third stage of labor. Different guidelines apply when using these uterotonic drugs at other times or for other reasons.

***Lists of contraindications are not meant to be complete; evaluate each client for sensitivities and appropriateness before use of any uterotonic drug. Only some of the major postpartum contraindications are listed for the above drugs.
IM - intramuscular; IV - intravenous
Comparison of uterotonic drugs for AMTSL
Oxytocin is fast-acting, inexpensive, and in most cases, has no side effects or contraindications for use during the third stage of labor. Oxytocin is also more stable than ergometrine in hot climates and light (when cold/dark storage is not possible). WHO recommends oxytocin as the drug of choice for AMTSL and advises that ergometrine, syntometrine, or misoprostol be used only when oxytocin is not available. 
WHO recommends oxytocin as the drug of choice for AMTSL. 
Misoprostol is a synthetic prostaglandin E1 (PGE1) analogue and is an alternative drug for AMTSL and directions on its use for AMTSL is included in the International Federation of Gynaecology and Obstetrics (FIGO)/International Confederation of Midwives (ICM) statement, Prevention and Treatment of Post-partum Haemorrhage: New Advances for Low Resource Settings.  Oxytocin is the uterotonic of choice for AMTSL;
 however, administration of an injection requires skills and sterile equipment for safe administration. Oxytocin may be inactivated if exposed to high ambient temperatures.

Misoprostol is reportedly more stable than oxytocin and has been administered by oral, sublingual and rectal routes in several studies.13 Oral misoprostol is being viewed as an alternative drug for AMTSL for women delivering in low-resource settings where oxytocin and a skilled birth attendant may not be available and as a PPH treatment when used in combination with other uterotonics. It has also been suggested that providers can provide misoprostol tablets where oxytocin is not available
 to non-skilled providers
 and to women themselves for the prevention of PPH.
  

[image: image6.wmf]Oxytocin in the UnijectTM device—a prefilled, easy-to-use, non-reusable syringe—is an advance in the method of delivering oxytocin and is currently being used in pilot studies (Figure 5). This delivery method ensures the correct dose is given with little preparation and medical waste. The benefits of this device may improve the ability of midwives and other health workers to administer oxytocin outside of hospital facilities, in emergencies, or in remote locations. Appendix B contains information on activating and using the UnijectTM device.
     Figure 5. UnijectTM device
Recommendations for selection of a uterotonic drug for prevention of PPH 

In the context of active management of the third stage of labor, if all injectable uterotonic drugs are available:

· Skilled attendants should offer oxytocin to all women for prevention of PPH in preference to ergometrine/methylergometrine. 

This recommendation places a high value on avoiding adverse effects of ergometrine and assumes similar benefit for oxytocin and ergometrine for preventing PPH
.

· Skilled attendants should offer oxytocin for prevention of PPH in preference to oral misoprostol (600 mcg).

This recommendation places a high value on the relative benefits of oxytocin in preventing blood loss compared to misoprostol, as well as the increased adverse effects of misoprostol compared to oxytocin.23
In the context of active management of the third stage of labor, if oxytocin is not available but other injectable uterotonics are available:

· Skilled attendants should offer ergometrine/methylergometrine or the fixed drug combination of oxytocin and ergometrine to women without hypertension or heart disease for prevention of PPH. 23 

· Skilled attendants should offer 600 micrograms (mcg) misoprostol orally for prevention of PPH to women with hypertension or heart disease for prevention of PPH. 
In the context of prevention of PPH, if oxytocin is not available or birth attendants’ skills are limited, misoprostol should be administered soon after the birth of the baby
. The usual components of giving misoprostol include:

· Administration of 600 micrograms (mcg) misoprostol orally after the birth of the baby 

· Controlled cord traction ONLY when a skilled attendant is present at the birth

· Uterine massage after the delivery of the placenta as appropriate.
Keeping uterotonic drugs effective

The stability of a drug is defined by how well it maintains active ingredient potency (and other measures such as pH) when stored over time. Pharmaceutical companies conduct stability studies to determine the appropriate shelf-life, storage conditions, and expiration dating for safe storage of the oxytocin they produce. A manufacturer will recommend storage conditions based on the conditions under which he has performed stability studies, and will set the expiry date to be consistent with this.  It is therefore important to read storage recommendations made by the manufacturer.   

Since ergometrine and syntometrine are sensitive to heat and light, and oxytocin is sensitive to heat, following storage guidelines is critical to ensure the optimal effectiveness of injectable uterotonic drugs. When drugs are inadequately stored, drug effectiveness can diminish, posing serious consequences for the postpartum woman. 
Storage practices in health care facilities vary widely and may not follow guidelines for correct storage. For example, vials of uterotonic drugs might be kept on open trays or containers in the labor ward, leaving them exposed to heat and light. Pharmacists, pharmacy managers, and birth attendants using the oxytocin need to carefully read and follow recommended guidelines for transporting and storing uterotonic drugs. Recommended guidelines for transporting and storing specific uterotonic drugs are noted in Table 4. 
Table 4. Recommended guidelines for transport and storage of uterotonic drugs

	Drug
	Transport
	Storage

	Oxytocin
	Unrefrigerated transport is possible if no more than one month at 30°C. 
	· Check manufacturer’s recommendations – some manufacturers are producing oxytocin that is more heat stable than previously available
· Temporary storage outside the refrigerator at a maximum of 30°C is acceptable for no more than three months.
· If possible, keep refrigerated at 2–8°C.

	Misoprostol
	Protect from humidity.
	· Store at room temperature in closed container and protected from humidity.

	Syntometrine
	Unrefrigerated transport in the dark is possible if no more than one month at 30°C. Protect from freezing.
	· Store in the dark.

· Keep refrigerated at 2–8°C.
· Store in closed container.

· Protect from freezing.

	Ergometrine
	Unrefrigerated transport in the dark is possible if no more than one month at 30°C. Protect from freezing.
	· Store in the dark.

· Keep refrigerated at 2–8°C.
· Store in closed container.

· Protect from freezing.


Effect of heat and light on uterotonic drugs
Two factors can influence the effectiveness of uterotonic drugs: temperature and light. This is especially important in hot temperatures and in conditions where refrigeration is not always available or reliable. A WHO research program examined the effectiveness of different injectable uterotonic drugs at various temperatures and light conditions. Table 5 shows one comparison from this study. 
Table 5. Change in effectiveness of injectable uterotonic drugs after one year of controlled storage

	Uterotonic drug
	Dark

4-8ºC
	Dark 

30ºC
	Light

21-25ºC
	Effects of heat and light/key findings

	Oxytocin
	0% loss
	14% loss
	7% loss
	Minimal effect from light, more stable for longer time at higher temperatures than ergometrine

	Ergometrine
	5% loss
	31% loss
	90% loss
	Significantly more affected by heat and light, not stable at higher temperatures


Time temperature indicators
Vaccine vial monitors (VVMs)* are small stickers that adhere to a vaccine vial and change color as the vaccine is exposed to heat. The color of the sticker indicates whether a vaccine or medication is bad or can be safely used. In 1996, the first monitors became commercially available for oral polio vaccine. Today, monitors are available for all vaccines used in immunization programs in developing countries. 

Oxytocin in the Uniject™ device is the first uterotonic drug to use VVM technology, where the label contains heat-sensitive material and indicates heat exposure over time. As the device is exposed to warm temperatures, the time-temperature indicator (TTI) color darkens (Figure 6). The warmer the temperature, the faster the color changes on the TTI.
Figure 6. Reading the time-temperature indicator
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	The inner square is lighter than the outer circle. If the expiry date has not passed, use the oxytocin-Uniject.
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	As time passes the inner square is still lighter than the outer circle. If the expiration date has not passed, use the oxytocin-Uniject.
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	Discard point: the color of the inner square matches that of the outer circle. Do not use the oxytocin in Uniject even if the expiration date has not passed.
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	Discard point: the inner square is darker than the outside circle. Do not use the oxytocin in Uniject even if the expiration date has not passed.


Tips to increase uterotonic drug effectiveness
In the pharmacy:

· Make sure that there are adequate stocks of uterotonic drugs, syringes, and injection safety materials   

· Check the manufacturer’s label for storage recommendations 
· Make sure that there is a system in place to monitor the temperature of the refrigerator / cold box -  record the temperature in the refrigerator on a regular basis, preferably at the hottest times of the day (put thermometers in different parts of the refrigerator)   

· Make sure that there is a back-up system in place in case of frequent electricity cuts - for example, gas or solar refrigerators, placing ice packs in the refrigerator to keep it cool, etc.  

· Follow the rule of first expired – first out (or first in – first out) and maintain a log to keep track of expiration dates to reduce wastage of uterotonic drugs  
· Store misoprostol at room temperature and away from excess heat and moisture 
· To ensure the longest life possible of injectable uterotonics, keep them refrigerated at 2–8°C
· Protect ergometrine and syntometrine from freezing and light. 
In the delivery room:
· Check the manufacturer’s label for recommendations on how to store injectable uterotonic drugs outside the refrigerator. In general: 
· Oxytocin may be kept outside the refrigerator at a maximum of 30°C (warm, ambient climate) for up to three months and then discarded  
· Ergometrine and syntometrine vials may be kept outside the refrigerator in closed boxes and protected from the light for up to one month at 30°C and then discarded
· Misoprostol should be stored at room temperature away from excess heat and moisture 

· Record the temperature in the delivery room on a regular basis, preferably at the hottest times of the day  
· Periodically remove ampoules from the refrigerator for use in the delivery room – carefully calculate the number removed from the refrigerator based anticipated need   
· Only remove ampoules or vials from their box just before using them  
· Make sure that there are adequate stocks of syringes and injection safety materials  
· Avoid keeping injectable uterotonics in open kidney dishes, trays, or coat pockets 

Ergometrine loses 21–27 percent potency in one month of exposure to indirect sunlight. 

Oxytocin has no loss of potency after one month exposure to indirect sunlight.
Cost

The cost of a drug is determined by many factors, including implications for its use and its availability worldwide. Many factors can affect the cost of uterotonics:
· Quantity of drug being ordered.
· Quality of the drug being manufactured.
· Manufacturer’s set price.
· Country where the drug is manufactured (and whether the drug needs to be transported).
The cost to buy oxytocin and ergometrine are essentially the same, while the fixed drug combination of oxytocin and ergometrine is likely to be more expensive in most countries than oxytocin or ergometrine alone.   
Costs for administering oxytocin, ergometrine, and the fixed drug combination of oxytocin and ergometrine are likely to be generally the same. Costs for administering misoprostol will be less because it does not require a syringe and needle, a skilled birth attendant trained and authorized to administer injections, or consumables and supplies to ensure safe injection and infection prevention practices.

Storage costs may be higher for ergometrine (and the fixed drug combination of oxytocin and ergometrine) because it requires temperature-controlled transport and storage and protection from light. Oxytocin is more stable and storage costs may be less than ergometrine.21 Costs for storage of misoprostol will be minimal as it is the most stable of the three uterotonic drugs and can be stored at room temperature.
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* The VVM concept was developed in 1979 by WHO and PATH, with funding from the United States Agency for International Development. Temptime Corporation (formerly Lifelines Inc.) today provides VVMs to all vaccine manufacturers. 
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