Session 5 – Medicine Use Evaluation
In this session, we introduce the concept of Medicine Use Evaluation (MUE) and how it can be used to improve appropriate medicine use. MUE is a quality assurance strategy used globally, that has been shown to be effective in identifying medicine use problems and improving appropriate medicine use. MUEs are usually undertaken by Pharmaceutical and Therapeutics Committees or similar bodies and serve the important function of systematically improving prescribing and administration of medicines, and thereby patient outcomes. 
The session includes 5 activities, the last one referring you to a case study of an actual MUE carried out in Jordan in the Middle East, in which you will be asked to apply your understanding of the concepts introduced in the session, based on the case study.
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	Learning Outcomes
By the end of this session, you should be able to:

· Discuss the concept and application of MUE.  

· Identify data sources and use indicators to establish the need for MUEs.

· Outline the process for implementing and performing a MUE. 

· Practise selected steps of an MUE and prepare criteria and thresholds for a MUE



Readings

Gammouth, S. and Joshi, M. (2013) Improving Antibiotic Prophylaxis in Cesarean Section in Jordanian Hospitals: SIAPS Technical Report. Submitted to USAID by SIAPS. Arlington, Va. Management Sciences for Health.
WHO. (2006). Guidelines on Co-Trimoxazole Prophylaxis for HIV-Related Infections 

Among Children, Adolescents and Adults in Resource-Limited Settings. Recommendations for a Public Health Approach. Geneva: WHO. [Online], Available: http://www.who.int/hiv/pub/guidelines/WHO%20CTX.pdf [Accessed 15.5.15]. 
1
INTRODUCING MEDICINE USE EVALUATION
1.1 
MUE and its focus

Drug utilisation research originated as early as 1960 in Northern Europe and the United Kingdom, and then quickly evolved into a respectable subject of discussion in pharmacy, pharmacology and epidemiology. MUE is a shift from an earlier approach, Drug Utilisation Evaluation (DUE), the key difference being that MUE uses a more multifaceted approach (ASPH, 1996).    

As you will see in later sessions, the responsibilities of Pharmaceutical Therapeutics Committees (PTCs) or similar bodies involve many pharmaceutical management activities, of which the two most important are: 
	Identifying medicines use problems
	Implementing strategies to reduce these problems


Medicine Use Evaluation is regarded as an important managerial strategy for health systems in that it serves to ensure medicines are used appropriately, resulting in optimal patient therapy and health systems efficiency.  It is essentially a quality improvement strategy that provides insights into a health care system’s medicines usage. MUE helps with the understanding, interpreting and evaluating medicines use within the health system, with its ultimate goal being to improve prescribing, administration and patient outcomes. 
	In summary, an MUE process: 

· identifies actual or potential medicine use problems; 

· resolves actual medicines use problems; and 

· prevents potential medicines use problems.  

 MUE is seen as a performance, a programme of medicines evaluations which is:

· broad-based 

· on-going 

· systematic 

· criteria-based that will ensure appropriate medicines use.


It is of utmost importance that MUEs should be conducted alongside well-developed Standard Treatment Guidelines (STG) and established criteria for correct medicine use. Auditing actual medicines use and prescribing practices against well-developed Treatment Guidelines and evidence-based practices provides valuable information about medicines use, and makes it possible to design interventions relevant to a particular situation. This forms part of a systematic approach directed at improving patient outcomes and care. MUEs usually focus on medicines with the highest potential for medicines use problems. 
1.2 
Primary uses of MUE

Applying MUE to medicines with the highest potential medicine use problems means
considering it for:

a) Medicines known to cause adverse drug reactions or to have drug interactions with other medicines or food, or use diagnostic procedures that pose significant health risk or which have risky patient outcomes. 
b) Medicines that are frequently prescribed or involve a medicine use process which affects a large number of patients.
c) Medicines or medicines use processes which are a critical component of the patient care pathway.
d) Medicines which are under review for addition or deletion to a formulary.
e) Medicines or medicines use processes for which sub-optimal use will negatively affect patient outcomes.
f) Expensive medicines.

g) Medicines which are potentially toxic or noxious at normal doses.

h) Medicines that should be used in a specific way.
1.3 
Aim and Objectives of an MUE

MUEs aim to address inappropriate prescribing i.e. when medicines are not prescribed in line with good evidence-based Standard Treatment Guidelines. Through an MUE, the underlying reasons for inappropriate medicines use can be identified, understood and addressed. It should, however, be recognized that it is imperative for relevant information to be communicated to prescribers, so that they can, for example, reverse a pattern of irrational prescribing and promote good prescribing practices that conform to evidence-based medicine principles and ensure that patients receive optimal pharmaceutical therapy.

Broadly, we have characterised an MUE as a continuous quality improvement process which has the goal of ensuring constant advancement of medicines use. You can probably see how important and integral this therefore is to health system improvement.
The objectives of an MUE have been arranged at individual and health system levels, but in that the health system is designed to serve patient outcomes, they can also be seen as part of the health system objectives: 

	PATIENT-LEVEL OBJECTIVES
	HEALTH SYSTEM MANAGEMENT OBJECTIVES

	· To promote optimal therapy.

· To prevent medicines-related problems.

· To improve patient safety.

· To improve patient outcomes resulting from medicines.


	· To evaluate the effectiveness of medicines in a health care system.

· To establish interdisciplinary consensus on medicines use processes within a health system.

· To constantly improve medicine use.

· To identify areas in which further information and education for health care professionals may be needed.

· To minimise costs of medicines therapy: these costs may be only partly related to the direct cost of medicines themselves; when medicines are selected and managed optimally from the outset, the costs of complications and wasted resources are minimized, and overall costs are decreased.
· To minimise procedural variations between health care professionals that contribute to inappropriate medicine use at individual level.



2
TYPES OF MEDICINE USE EVALUATION
When performing an MUE, decisions have to be made on whether data on medicine use will be evaluated prospectively, retrospectively or concurrently. These three types of MUE are detailed below:
2.1 
Prospective MUEs
In performing a prospective MUE, pharmacists have the opportunity to evaluate a patient’s therapy before medicines are dispensed to the patient. This provides the opportunity for inappropriate medicine use to be identified, and possible intervention to be made to prevent inappropriate medicines use. Pharmacists routinely perform prospective MUEs in their daily practice, when they consider medicine interactions, medicine and dosage directions, patient demographics and therapy. However, this is generally not documented and therefore cannot be used by decision-makers to improve quality of pharmaceutical care. 

The following medicine related issues can be addressed by prospective MUEs:

	Irrational medicine use
	Inappropriate use of medicines can be picked up at the time of dispensing, making prevention of a possible medicines use problem.

	Contra-indications between medicines and in patients
	Contra-indications can be identified and rectified before patients receive medicine by adjusting therapy to circumvent possible adverse patient outcomes.

	Medicine dosage adjustments


	A dosage can be adjusted before being dispensed to a patient, ensuring that the patient receives optimal therapy.

	Medicine interactions
	Possible medicine interactions can be identified and the clinician advised: possible interactions can be eliminated by prescribing an alternative; or the patient can be advised about the possible interactions and which medicines to avoid.

	Generic substitution and therapeutic substitution
	When a generic substitution or therapeutic substitution is justified, a pharmacist may advise on generic or therapeutic substitution, to reduce costs and/or improve positive patient outcomes 

	Inappropriate duration of therapy


	When an inappropriate duration of therapy is identified,  the appropriate therapy for a specific condition will be identified, ensuring that the patient receives optimal therapy. 


Next we look at Retrospective MUEs.

2.2   
Retrospective MUEs
The majority of MUE studies are retrospective. In a retrospective MUE study, patient records/medicines therapy are reviewed to provide MUE information on patterns of prescribing, and dispensing administration of medicines; this may be used to prevent future inappropriate medicine use. The sources for a retrospective MUE range from manual (or paper-based) medicines and patient records to more sophisticated files and reports from computerised systems.

The following medicines related issues can be addressed by retrospective MUEs:

	Appropriate medicine use
	A retrospective evaluation will identify past medicines use problems and will ensure that the future medicines use process is rectified.

	Contra-indications (medicines and patients)


	A pattern of contra-indicated medicines use in patients may be identified through a retrospective study; this issue can then be communicated to prescribers and dispensers, to ensure that these inappropriate practices are avoided.

	Compliance with STGS and use of Formulary medicine.
	Non-compliance with STGs and Formulary medicine identified in the retrospective study are communicated to prescribers to ensure improved compliance.

	Medicine dosage adjustments
	Improper dosages prescribed and dispensed are identified through a retrospective study and communicated to prescribers and dispensers to ensure appropriate dosing for future prescriptions.

	Drug interactions and inappropriate duration of therapy
	When identified, these can be communicated to prescribers and dispensers to avoid such inappropriate practices in the future.

	Overuse and underuse of medicines 
	When overuse or underuse is identified, prescribers and dispensers can be made aware of the problem to ensure that it is rectified.


As you should recall, a retrospective MUE is performed after the medicine has already been dispensed to the patient. For this reason retrospective MUEs address the above medicine use problems by ensuring that future practices comply with guidelines and that medicines are used optimally in the health system
Now we look at Concurrent MUEs.

2.3 
Concurrent MUE 
An MUE can also be performed during therapy, through on-going monitoring and evaluation of patients’ therapy, to ensure or improve patient outcomes. This provides the opportunity for the clinical pharmacist to highlight potential medicines use problems such as medicine interactions, contra-indications, sub-optimal or excessive dosing and duplication of therapy. This allows medicines therapy to be altered in situ (there and then) to improve patient outcomes. 

3 
INDICATORS OF THE NEED FOR MUE 

Remember that an indicator is a measure which provides specific information about the state, level or condition of something. In Session 2 you have been taught how to identify medicine use problems. For example an ABC analysis provides information about the amount and value of medicines used. In this context, overuse, underuse or the use of expensive medicines are indicators of possible medicine use problems. 

Using the previous sessions to help you do this activity, you are asked to propose some indicators for quality use of medicines i.e. you are asked to present your understanding of quality medicine use.
Activity 1 – Brainstorm indicators of quality use of medicines
Think about what, in your setting, are helpful and appropriate indicators of quality use of medicines. Then read the Feedback to find out which indicators are commonly used to assess quality use of medicines.
Feedback

Commonly used indicators for quality medicines use include:
· Compliance with local medicines Formulary/ Standard Treatment Guidelines

· Appropriate choice of medicine

· Appropriate dosage

· Appropriate duration of treatment

· Appropriate form of dosage

· Consideration of drug interactions

· Consideration of cost.
Did you decide on some or all of these or suggest others which also seem pertinent?
Activity 2 – Identify sources for particular indicators
There are numerous indicators used to identify the need to perform a MUE, some of which are listed in the table below. Please complete this table noting what evaluation methods or data sources would provide information for these selected indicators. There may be more than one source. Refer to previous sessions to assist you. The first indicator in the example below has been done for you. Check the Feedback when you have finished.
	Indicators
	Sources of indicators
(There may be more than one)

	Overuse and under use of medicines
	DDD Analysis

	High number of adverse drug reactions
	

	Signs of treatment failures
	

	Excessive number of non-formulary medicines use
	

	Use of high cost medicines in a therapeutic class
	

	Excessive number of expensive medicines where less expensive alternatives exist
	


Feedback
	Indicators
	Sources

	Overuse and under use of medicines
	ABC Analysis, DDD Analysis

	High number of adverse drug reactions
	ADR Reports

	Signs of treatment failures
	Laboratory results, AMR reports, 

	Excessive number of non-formulary medicines use
	ABC analysis

	Use of high cost medicines in a therapeutic class
	Therapeutic category analysis

	Excessive number of expensive medicines where less  expensive alternatives exist
	ABC analysis


4
STEPS IN THE MUE PROCESS

Conducting an MUE, as previously mentioned, is a systematic and step-wise approach: it is advisable to follow the steps below as closely as possible. 
Step 1 - Establish responsibility

Step 2 - Develop scope of activities

Step 3 - Establish criteria for appropriate medicine use
Step 4 - Develop thresholds and benchmarks
Step 5 - Collect data and organise results
Step 6 - Data analysis
Step 7 - Develop recommendations and plan of action

Step 8 - Follow-up

Each step is now presented in the presentation called Steps in the MUE Process, as well as below: 
Performing an MUE requires many activities that need coordination amongst various stakeholders, including pharmacists, doctors and nurses. For this reason, a PTC or similar body consisting of various stakeholders is necessary to design, coordinate and implement MUE’s. Pharmacist, doctors and nurses can provide valuable input on the focus of MUEs. It is partly for this reason that it is critically important that an MUE should not be performed by an individual only. Can you think of other possible reasons for this? 
For an MUE to be effective, it needs to focus on achieving a specific goal, and target those areas which are responsible for the irrational use of medicines. Furthermore interventions should be directed so as to show the intervention/s with most potential for improvement. An MUE can study one medicine such as glibenclamide, a therapeutic class such as anti-diabetics, a particular age group e.g. the use of glibenclamide in geriatrics, or diagnosis e.g. Diabetes Mellitus Type 2.

An MUE may focus on a single step in the medication use process, such as prescribing, but can also include other aspects such as labelling, and/or administration.

As previously indicated, quantitative surveys such as ABC/VEN analysis and ADR reports (covered in the previous session) and Anti-Microbial Resistance report (to be covered in the next session), are important tools to highlight possible medicines use problems. 
When considering the scope of an MUE, remember that they usually focus on medicines with the highest potential for medicines use problems, such as those: 

· Used in high volume 
· With low/narrow therapeutic index

· With high ADR rates

· Expensive 

· Antimicrobials

· Injections

· Medicines undergoing evaluation for addition to Formulary

· Medicines used off-label

· Medicines indicated for high risk patients.
Choosing which MUE study to undertake

One important consideration in Step 2 is to decide on which MUE to undertake. As previously stated an MUE usually focuses on medicines or therapies that are high use, high cost, high risk and problem prone (meaning that the use of medicine or therapy is known to cause problems). 
For example a decision has to be made on performing an MUE study on one of the following.
· Paracetamol

· Treatment of Acute respiratory infections (ARI)

· Ceftriaxone

· Warfarin

· H2 Antagonists

· Surgical antimicrobial prophylaxis 

To decide on which MUE to tackle may be a difficult process. Hence, it is advisable to use a decision matrix. 

In Table 1 below, a simple selection matrix can be used to determine which MUE to undertake. In this selection matrix, possible MUEs are graded in terms of use, cost, risk and problem. By assigning a score between 0 and 2 for each variable, the MUE with the highest score should be studied. By using the matrix, one can see that is advisable to perform an MUE on either ARI or Surgical Anti-microbial prophylaxis, as these have the highest score (4). In undertaking this process, it is important to involve all stakeholders to ensure that accurate information is used to make a decision on which MUE to perform.

Table 1: Selection matrix for MUE
	Medication/Health problem
	High use
	High Cost
	High Risk
	Problem prone
	Total Score

	Paracetamol
	1
	0
	0
	0
	1

	ARI
	2
	0
	1
	1
	4

	Ceftriaxone
	1
	2
	0
	0.5
	3.5

	Warfarin
	0.5
	0
	1
	2
	3.5

	H2 Antagonists
	1
	1
	0
	1
	3

	Surgical Antimicrobial Prophylaxis
	1
	1.5
	0.5
	1
	4


Source: MSH, 2011
Criteria are statements of correct use, such as guidelines, treatment protocols and standards of care for specific medicines. They should always be based on relevant and sound scientific evidence. Criteria for correct use should be developed by a multi-disciplinary team which is involved in the medicine use process. Criteria for correct use of medicines usually include: uses, selection, dosing, interactions, preparation and dispensing, administration, monitoring and outcomes. These are presented in more detail below. 
Here is further information on Step 3, establishing criteria. In the first column is the criterion itself; the second explains the type of information required, while the third provides an example of the criteria for the correct use of cefixime, a third generation cephalosporin, in the South African context.

	Criteria for appropriate medicine use

	Criterion Components
	Explanation
	Example: cefixime



	Uses (Indications)
	Appropriate indications, treatment of underlying conditions, appropriate treatment of symptoms. The appropriate indication for cefixime is listed in column 3.
	a) Urethritis

b) Cystitis

c) Vaginal discharge Syndrome (VDS)

d)  Male urethritis syndrome (MUS)

	Selection
	Comparative Efficacy, safety, cost and duplications
	Cefixime is more efficacious than ciprofloxacin in treatment of STDs

	Dosing
	Indication specific dosing, duration and intervals
	Cefixime dose for sexually transmitted infections (STIs) is 400mg once off

	Interactions
	Disease, food, medicines
	Aspirin and warfarin should not be used concurrently

 

	Preparation and dispensing
	Labelling, dispensing time, stock outs, correct medicine, correct dose, correct dosage form
	No stock out of more than twice per year

	Administration
	Patient identification, hand washing, administration technique, documentation
	Normal saline used to mix Benzathine penicillin powder for injection

	Monitoring
	Clinical and laboratory
	

	Outcomes
	Therapeutic (did the medicine work) and safety( how safe is medicine to use)
	Surgical infection prevented


In the above example, the criteria for cefixime specify the correct use of this medicine. 

After developing criteria, thresholds and benchmarks need to be specified. These thresholds or benchmarks are goals set for quality medicine use. If these goals are not achieved, corrective action should be taken. Thresholds define the goals for complying with criteria. 

For example: A threshold of “100% of prescriptions for cefixime should be for the pre-defined sexually transmitted diseases” implies that: cefixime should only be prescribed for the predefined STIs listed above. The use of cefixime for any other conditions other than those listed above, translates into inappropriate use and requires intervention. Although a 100% threshold is advisable for the use of cefixime in the South African context, cases may arise where a less than 100% threshold is acceptable. For example aspirin is contra-indicated in patients with peptic ulcer disease (PUD). However, clinicians may choose to treat some patients with blood disorders, who have PUD, with aspirin. In this case a threshold of 90% may be decided on to allow for this scenario. As previously indicated it is important that prescribers are involved in establishing criteria.
Activity 3 – Practise developing medicines use criteria 
This activity is designed to give you hands-on experience of developing evidence-based criteria for an MUE. 

Develop criteria for the use of co-trimoxazole in the prevention and treatment of HIV and AIDS related conditions. Use the guidelines provided in the following reading to develop criteria for the evaluation of the correct use of co-trimoxazole.
Reading
WHO (2006) Guidelines on Co-Trimoxazole Prophylaxis for HIV-Related Infections. WHO. [Online], Available: http://www.who.int/hiv/pub/guidelines/WHO%20CTX.pdf [Accessed 15.5.15]. 
Feedback
Criteria are the statement of correct use of medicines. These were to be found in the treatment guidelines provided; you should have looked at indication, dose, period and laboratory results to formulate your criteria.

Prospective data collection:
· Evaluation is done as medicine is dispensed to the patient.
· Pharmacist can intervene at the time the medicine is dispensed.
Retrospective data collection:
· Taken from commonly used data sources e.g. patient charts, medical records, laboratory charts, prescriptions.
· Information obtained via manual vs computerised systems.
· A minimum of 50-75 records is usually required.
Organisation of results

· Uses Excel or other computerised programmes.
Below see example of a data collection tool, with data, for the Cefixime MUE:
	Name of medicine being reviewed
	CEFIXIME TABLETS 1’s

	Name of the institution
	XXX Hospital

	Patient number
	1
	2
	3

	Diagnosis (tick)

	Urethritis
	
	x
	

	Cystitis
	x
	
	

	VDS ( Vaginal discharge Syndrome )
	
	
	

	Cystitis
	
	x
	

	MUS (Male urethritis syndrome )
	
	
	

	MUS & GUS (Genital Ulcer Syndrome )
	
	
	

	VDS & GUS
	
	
	

	Other


	
	
	Urinary Tract Infection

	Other


	
	
	

	Dosage
	
	
	

	Dose (mg)


	400
	400
	400

	Interval (hours)


	Once off
	Once off
	Daily 

	Duration (days)


	1
	2
	5 days


Activity 4 - Designing a tool to measure compliance with criteria 
Using the list of criteria for co-trimoxazole  you compiled in Activity 3 and the example of the data collection tool above, please design a DATA collection tool containing criteria which can then be analysed. 
Submit your tool to the Session 5 convenor by posting it in File Sharing on the iKamva site. You will then be given feedback individually.
Feedback
Your data collection tool should contain your criteria and a measure of compliance with the criteria: usually this is a tick, 1 or 0.
More feedback will be given by the session convenor after you have posted your tool in File Sharing.
 

· Tabulate results for each indicator.
· Analyse to see what percentage of prescribing episodes comply with the criteria, and whether the threshold is met.
· Investigate why thresholds are not met.
· Analyse data quarterly.
From analysing the data in the table in Step 5 above, I can conclude that 2 patients received Cefixime for the correct indication and one patient received cefixime for inappropriate indication. Of the two patients that received Cefixime for the correct indication, one was treated for an inappropriate duration (i.e. 2 days instead of a one once-off dose).

Recommendations could address the following issues:

· Inappropriate medicine use.
· Acceptable patient outcomes.
· Interventions to address any medicine use problems.
· Education of prescribers, dispensers and patients.
· Medicines order forms to align order with formulary.
· Prescribing restrictions.
· Formulary list changes

· STG amendments

· Evaluate to see that recommendations have been implemented.
· Re-evaluate MUE to see if problems with medicines use have been resolved.
· Document improvements, and incorporate into criteria, guidelines, treatment protocols and standards of care.
Activity 5 – Apply your understanding of a MUE to a case study set in Jordan
Now that you have found out about setting up and implementing an MUE, take a look at this presentation of an actual MUE study that was conducted in Jordan - Medicine Use Evaluation Case Study, and then answer the questions below. 

Copy and write your answers in the form provided (MUE Jordan case study answers) and submit it to the session convenor via File Sharing, in order to get feedback:

a) Which type of MUE is the Jordanian study?

b) Which indicators have been used to conduct this study?

c) List the criteria that were used in the Jordanian study.

d) What positive changes in the health system and improvements in medicine use resulted from the MUE in Jordan?

e) Identify similarities between the medicines use situation in your own country and that of Jordan.
Note - You will get more information on this case by reading the full report on the Jordan MUE case study below.
Reading
Gammouh, S. and Joshi, M. (2013) Improving Antibiotic Prophylaxis in Cesarean Section in Jordanian Hospitals: SIAPS Technical Report. Submitted to USAID by SIAPS. Arlington, Va. Management Sciences for Health
	Activity 5 - MUE Jordan Case Study Answers

	Type of MUE used in the Jordanian study


	

	Indicators used


	

	Criteria used


	

	Positive results/ changes

	

	Similarities with your country situation


	


5
SESSION SUMMARY
As you have hopefully learnt in this session, MUEs are ongoing processes and can be performed daily in the medicine use process, to ensure optimal patient outcomes. The resources required to perform an MUE depend on the commitment of those who are performing the MUE, how the data will be collected, and how it will be analysed. Data collection is usually the most time-consuming aspect of an MUE. For this reason, the data collection tool and process should be well developed, so as to ensure that the data collection occurs in the most efficient way.
In the next session we will go on to investigate the specific medicine use problem of antimicrobial resistance. We hope you look forward to finding out more about this important issue and possible ways of addressing it. 
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