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Core Topic 3: Uterotonic drugs

Administering a uterotonic drug immediately after birth of the baby and before delivery of the placenta is one of the most important ways to prevent PPH. The most common uterotonic drug—oxytocin—is extremely effective in both reducing the incidence of PPH and shortening the third stage of labor. Oxytocin is the drug of choice for AMSTL, and is more heat and light tolerant (stable) than ergometrine. This topic will review and compare the drugs used to stimulate uterine contractions during the third stage of labor and review the stability, storage requirements, and costs of uterotonic drugs. 

Topic learning objectives

By the end of this topic, participants will have the knowledge to:

· Identify uterotonic drugs used in the third stage of labor.
· Explain the advantages and disadvantages of the three major uterotonic drugs.
· Compare the stability of oxytocin and ergometrine in hot climates.
· Explain at least three ways to store oxytocin to ensure effectiveness.
· Decide what uterotonic drug to use for AMTSL.
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Notes

Classroom learning activities
Review the information comparing the three main uterotonic drugs: oxytocin, ergometrine, and misoprostol. Read the characteristics listed below and place an “X” in the column corresponding to the uterotonic drug that best fits each characteristic.
	Uterotonic drug characteristic
	Oxytocin
	Ergometrine
	Misoprostol

	Example: Works the fastest.
	X
	
	

	Longest acting.
	
	
	

	Causes tonic contractions.
	
	
	

	Common side effects include shivering and elevated temperature.
	
	
	

	Common side effects include headache.
	
	
	

	Is contraindicated in women with or having history of hypertension, heart disease, retained placenta, pre-eclampsia, or eclampsia.
	
	
	

	Has no contraindications when administered in the postpartum period.
	
	
	


Review the information comparing the three most commonly used uterotonic drugs: oxytocin, ergometrine, and misoprostol. Rate these drugs on a scale of 1 to 3 for their stability (1 being most stable, 3 being least stable) when exposed to heat and light.

	Factor affecting drug stability
	Oxytocin
	Misoprostol
	Ergometrine 

	Stability when exposed to heat
	
	
	

	Stability when exposed to light
	
	
	


Most stable=1; Least stable=3

Case studies
Carefully read each of the case studies below and provide instructions for (1) storing uterotonic drugs in the delivery room and (2) storing in the pharmacy depot.
Case study 1: Your pharmacy manager regularly orders oxytocin and ergometrine. The health center has reasonably reliable electricity, and the electric refrigerator in the pharmacy is in good condition. The maternity ward delivery room does not have a refrigerator. The regional and national pharmacies have refrigerators, and there is an effective cold chain system for transporting vaccines. The average temperature at the health center during the hot season is 45°C in the shade.
Case study 2: The pharmacy manager prefers to order medication once per quarter and will only order ergometrine for the health center. The health center has only one gas refrigerator located in the consultation room for children under six years of age. This refrigerator is not in very good condition, and there are frequent gas stock-outs. The regional and national pharmacies have refrigerators, and there is an effective cold chain system for transporting vaccines. The average temperature at the health center during the hot season is 23°C in the shade.

Case study 3: When you picked up an order of uterotonic drugs at the regional pharmacy, you discovered the drugs were not stored in the refrigerator. There is an effective cold chain system for transporting vaccine. Your health center does not have electricity but there is one UNICEF gas refrigerator for vaccinations. The EPI does not allow anything but vaccinations to be stored in the refrigerator. The average temperature at the health center during the hot season is 31°C in the shade.
Case study 4: You are unsure if the national or regional pharmacies store uterotonic drugs in a refrigerator. You know that uterotonic drugs are transported in cold boxes when delivered to the health center. The maternity ward uses an electric refrigerator that is in good condition, and only medications and products used in the maternity ward are kept inside. Only the Matron has a key to open the refrigerator. The average temperature at the health center during the hot season is 42°C in the shade.

Individual learning activities
1. Based on your knowledge of the onset of action, duration of action, side effects, and contraindications, which of the uterotonic drugs is preferred for AMTSL?  
2. List potential dangers of using oxytocin for induction and/or augmentation of labor.

Read the following short case studies carefully and decide if the uterotonic drugs described are still active or may have lost some of their effectiveness. Justify your responses. 

Case study 1: The health center does not have a refrigerator. The average temperature is 40oC. The health center received its last consignment of oxytocin and ergometrine four months ago. Because the health center has many births, both the oxytocin and ergometrine are stored in a delivery room desk drawer, out of the box. 
Case study 2: The national pharmacy stores oxytocin in a refrigerator between 2oC and 8oC, and the health center has a reliable refrigerator in good working condition. Unfortunately, there is no cold chain for uterotonic drugs and it takes three days for an order of ergometrine and oxytocin to be transported from the national pharmacy to the health center. At this time of year the average temperature is 43oC in the shade.

Case study 3: On average, there are 25 births per month at the health center, and the team keeps oxytocin in the delivery room. In consultation with the head midwife, you remove 30 ampoules at a time from the refrigerator and store them in the delivery room in their package, in the shade, and away from sunlight. You develop a system to mark each package with the date the oxytocin was removed from the refrigerator and discard the drug if it has been out of the refrigerator for more than two weeks. The average daily temperature is 38oC.
3. List the recommendations for storing oxytocin.
4. What are the recommendations for transporting ergometrine?

5. Describe the storage recommendations for oxytocin when refrigeration is not available. 
6. Compare oxytocin and ergometrine. Use the chart below to document various characteristics and qualities of these drugs.

	Quality or characteristic
	Oxytocin
	Ergometrine

	Side effects
	
	

	Contraindications during the postpartum period
	
	

	Risks for retained placenta
	
	

	Stability when exposed to heat
	
	

	Stability when exposed to light
	
	


True or False
In the space provided, write “T” for true or “F” for false for each statement.
______ 1. Oxytocin is less stable than ergometrine when exposed to light. 
______ 2. Oxytocin is less stable than ergometrine when exposed to heat. 
______ 3. Ampoules of ergometrine and oxytocin should be stored in a refrigerator in the delivery room.
Job Aid: Storing uterotonic drugs in the pharmacy
Storage of uterotonic drugs in the Pharmacy
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· 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
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in Delivery Rooms

· 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 

 Answers to learning activities: Core Topic 3 
Uterotonic Drugs 

Classroom learning activities
Review the information comparing the three main uterotonic drugs: oxytocin, ergometrine, and misoprostol. Read the characteristic listed below and place an “X” in the column corresponding to the uterotonic drug that best fits the characteristic.
	Uterotonic drug characteristic
	Oxytocin
	Ergometrine
	Misoprostol

	Example: Works the fastest.
	X
	
	

	Longest acting.
	
	X
	

	Causes tonic contractions.
	
	X
	

	Common side effects include shivering and elevated temperature.
	
	
	X

	Common side effect includes headache.
	
	X
	

	Is contraindicated in women with or having history of hypertension, heart disease, retained placenta, pre-eclampsia, or eclampsia.
	
	X
	

	Has no contraindications when administered in the postpartum period.
	X
	
	


Review the information comparing the three most commonly used uterotonic drugs: oxytocin, ergometrine, and misoprostol. Rate these drugs on a scale of 1 to 3 for their stability (1 being most stable; 3 being least stable) when exposed to heat and light.

	Factor affecting drug stability
	Oxytocin
	Misoprostol
	Ergometrine 

	Stability when exposed to heat
	2
	1
	3

	Stability when exposed to light
	2
	1
	3


Most stable=1; Least stable=3

Individual learning activities

Case studies

Carefully read each of the case studies below and provide instructions for 1) storing uterotonic drugs in delivery room and 2) storage in the pharmacy depot.

Case study 1: Your pharmacy manager regularly orders oxytocin and ergometrine. The health center has reasonably reliable electricity, and the electric refrigerator in the pharmacy is in good condition. The delivery room does not have a refrigerator. The regional and national pharmacies have refrigerators, and there is an effective cold chain system for transporting vaccines. The average temperature at the health center during the hot season is 45°C in the shade.
	Pharmacy:

· Make sure that quantification of drugs is being calculated based on recommendations 

· Check manufacturer’s label for storage recommendations 
· Follow the rule of first expired – first out (or first in – first out) to reduce wastage of uterotonic drugs  
· If possible, keep injectable uterotonic drugs refrigerated at 2–8°C
· Make sure that there is a system in place to monitor the temperature of the refrigerator / cold box  
· Protect ergometrine and syntometrine from freezing and light.
· Store misoprostol at room temperature and away from excess heat and moisture 


	Delivery room:

· Periodically remove ample amount of injectable uterotonic drugs needed for expected client load from refrigerator
· Avoid storage of injectable uterotonic drugs in open kidney dishes, trays, or coat pockets 

· Store ergometrine and syntometrine vials outside the refrigerator in closed boxes and protected from the light for up to one month at 30°C 
· Store oxytocin outside the refrigerator at a maximum of 30°C (warm, ambient climate) for up to three months 
· Store misoprostol at room temperature away from excess heat and moisture 


Case study 2: The pharmacy manager prefers to order medication once per quarter and will only order ergometrine for the health center. The health center has only one gas refrigerator located in the consultation room for children under six–years of age. This refrigerator is not in very good condition, and there are frequent gas stock-outs. The regional and national pharmacies have refrigerators, and there is an effective cold chain system for transporting vaccines. The average temperature at the health center during the hot season is 23°C in the shade.

· Explain the reasons why oxytocin is the preferred uterotonic for prevention and treatment of PPH and encourage your pharmacy manager to begin ordering oxytocin in addition to ergometrine
· Discuss misoprostol as an alternate uterotonic drug 
· Store ergometrine and oxytocin in the gas refrigerator

· See answer for Case study 1
Case study 3: When you picked up an order of uterotonic drugs at the regional pharmacy, you discovered the drugs were not stored in the refrigerator. There is an effective cold chain system for transporting vaccine. Your health center does not have electricity but there is one UNICEF gas refrigerator for vaccinations. The EPI does not allow anything but vaccinations to be stored in the refrigerator. The average temperature at the health center during the hot season is 31°C in the shade.
· The effectiveness of the uterotonic drugs you are picking up is questionable. Talk with people responsible for the regional pharmacy about the effects of heat on oxytocin and ergometrine, and the effects of light on ergometrine.    
· Talk with the person responsible for storing vaccinations and get her/his approval for storing uterotonic drugs in the refrigerator by explaining recommendations for storage of uterotonic drugs  
· Discuss misoprostol as an alternate uterotonic drug 

· Store ergometrine and oxytocin in the gas refrigerator

· See answer for Case study 1
Case study 4: You are unsure if the national or regional pharmacies store uterotonic drugs in a refrigerator. You know that uterotonic drugs are transported in cold boxes when delivered to the health center. The maternity uses an electric refrigerator that is in good condition, and only medications and products used in the maternity are kept inside. Only the Matron has a key to open the refrigerator. The average temperature at the health center during the hot season is 42°C in the shade. 

· The effectiveness of the uterotonic drugs you are picking up is questionable. Talk with people responsible for the national and regional pharmacy to see if uterotonic drugs are stored in a refrigerator at their pharmacies. If uterotonic drugs are not stored in refrigerators at the regional and national level, explain the effects of heat on oxytocin and ergometrine, and the effects of light on ergometrine.    
· Discuss misoprostol as an alternate uterotonic drug 

· Store ergometrine and oxytocin in the gas refrigerator

· Talk with the Matron to find a solution for making sure that uterotonic drugs are available when she is not on duty

· See answer for Case study 1
Individual learning activities
1. Based on your knowledge of onset of action, duration of action, side effects, and contraindications, which of the uterotonic drugs is preferred 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.  It is also more stable than ergometrine in hot climates and light if cold/dark storage is not possible.
2. List potential dangers of using oxytocin for induction and / or augmentation of labor.

· the increased pressure of the contractions can, and often does, compress the umbilical cord and cut down the baby's oxygen supply

· uterine rupture and abruptio placentae

· increased pain for the mother of the uterotonic-induced contractions is likely to increase her stress and anxiety levels 

· oxytocin is a strong antidiuretic, even at low doses; its combination with the IV fluids can result in water intoxication

· uterine fatigue after childbirth which is associated with uterine atony and postpartum hemorrhage

Read the following short case studies carefully and decide if the uterotonic drugs described are still active or may have lost some of their effectiveness.  Justify each of your responses.   

Case study 1: The health center does not have a refrigerator. The average temperature is 40oC. The health center received their last consignment of oxytocin and ergométrine four months ago. Because the health center has many births, both the oxytocin and ergometrine are stored in a delivery room desk drawer, out of the box. 

The effectiveness of both oxytocin and ergometrine is questionable.  Oxytocin can be temporarily stored outside the refrigerator at a maximum of 30° C for no more than three months; ergometrine needs to be stored at 2 – 8° C and should be kept in the dark.
Case study 2: The national pharmacy stores oxytocin in a refrigerator between 2o and 8oC, and the health center has a reliable refrigerator in good working condition. Unfortunately, there is no cold chain for uterotonic drugs and it takes three days for an order of ergometrine and oxytocin to be transported from the national pharmacy to the health center. At this time of year, the average temperature is 43oC in the shade.

Both oxytocin and ergometrine should still be effective.  Oxytocin can be transported unrefrigerated if the transport takes no more than one month at 30° C;  ergometrine can be transported unrefrigerated in the dark is possible if the transport takes no more than one month at 30° C.
Case study 3: On average, there are 25 births per month at the health center, and the team keeps oxytocin in the delivery room. In consultation with the head midwife, you remove 30 ampoules at a time from the refrigerator and store them in the delivery room in their package, in the shade, and away from sunlight. You develop a system to mark each package with the date the oxytocin was removed from the refrigerator and discard the drug if it has been out of the refrigerator for more than two weeks. The average daily temperature is 38oC.
Oxytocin should still be effective.  Oxytocin can be temporarily stored outside the refrigerator at a maximum of 30° C for no more than three months.  
3. List the recommendations for storing oxytocin.
· Check the manufacturer’s recommendations for storage, as stability 
· 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
4. What are the recommendations for transporting ergometrine?

· Store in the dark

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

· Protect from freezing
5. Describe the storage recommendations for oxytocin when refrigeration is not available. 

· Temporary storage outside the refrigerator at a maximum of 30° C is acceptable for no more than three months
6. Compare oxytocin and ergometrine. Use the chart below to document various characteristics and qualities of these drugs.
	Quality or characteristic
	Oxytocin
	Ergometrine

	Side effects
	No or minimal side effects
	Nausea, vomiting, headaches and  hypertension

	Contraindications during the postpartum
	No known contraindications for postpartum use
	Contraindicated in women with or having history of hypertension, heart disease, retained placenta, pre-eclampsia, eclampsia

	Risks for retained placenta  
	No increased risk of retained placenta
	Causes tonic contractions -  may increase risk of retained placenta

	Stability when exposed to heat  
	More stable than ergometrine
	Affected by heat

	Stability when exposed to light  
	More stable than ergometrine
	Not stable at higher temperatures


TRUE or FALSE

In the space provided, write “T” for true or “F” for False for each statement

7. Oxytocin is less stable than ergometrine when exposed to the light. 
False
8. Oxytocin is less stable than ergometrine when exposed to the heat. 
False
9. Ampoules of ergometrine and oxytocin should be stored in a refrigerator in the delivery room.    
False
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