EVALUATION OF CLINICAL CARE

The objectives of this session are for students to understand:

1.
The importance of evaluating health care.

The purpose of health care evaluation is to obtain knowledge on the value of specific interventions to allow the effective and efficient management of resources, and to ensure that only effective interventions are adopted by the NHS.

2.
the different research designs that could be used to evaluate health care.

Analysis of observational data can be used to demonstrate the effects of clinical interventions when their effects are large and in circumstances when randomised controlled trials (RCTs) are not feasible. However, in most circumstances, RCTs are the best method of evaluating health care.

3.
how to disseminate the results of effectiveness studies.

The results of evaluations, especially of overviews and meta-analyses, should be disseminated to clinicians and managers.

4.
the importance of medical audit in ensuring effective techniques are adopted.

Once evaluation has identified an the best method of treatment for a condition, medical audit can be used to see how actual performance compares with the ideal practice.

There will be a practical after the lecture in which students will be asked how they would evaluate microwave induced hyperthermia for the treatment of benign prostatic hypertrophy. This will involve thinking of some outcome measures, designing a study to assess the effectiveness of this procedure, and considering how the results of the evaluation might be implemented.

PRACTICAL (EVALUATION OF CLINICAL CARE )

EVALUATION OF TRANS URETHRAL MICROWAVE THERMOTHERAPY FOR THE TREATMENT OF BENIGN PROSTATIC HYPERPLASIA

The objectives of this practical are for students to:

1.
Understand the different methods that could be used to evaluate health care.

2.
Design a study to evaluate TUMT.

3.
Understand how the results of such a study could be disseminated and the recommendations monitored.

4.
Understand the importance of evaluating health care and fostering an "evaluative" culture amongst clinicians.

BACKGROUND INFORMATION

Benign prostatic hyperplasia (BPH) is a nodular growth of the prostate gland that is an almost ubiquitous development in men if they have testes and live sufficiently long. Anatomical evidence of BPH is seen in approximately 8% of men in their 30s rising to over 80% in men in their 80s. However, clinical BPH (defined as BPH causing symptoms or asymptomatic damage to the urinary tract) is much less common than the anatomical process. 

The clinical problems resulting or associated with BPH is the result of its anatomical location surrounding the urethra at the outlet of the bladder. A symptom complex designated "prostatism" has been identified as characteristic of BPH. The symptoms include:
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If left untreated, BPH may sometimes lead to renal failure as a result of obstructive uropathy secondary to bladder outlet obstruction.

There are many possible treatments available for BPH. Trans-urethral resection of the prostate (TURP) is considered the current "gold standard". Like many surgical interventions, TURP has been practised for many years but has never undergone an effective evaluation. 

Complications of TURP include:
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The two traditional alternatives to TURP are trans-vesical prostatectomy and "watchful waiting" (i.e. no surgical intervention). In recent years many new treatments have become available for BPH. These include:
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Trans-urethral microwave thermotherapy (TUMT)
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Drugs (alpha blockers and 5-alpha reductase inhibitors)
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The costs to the NHS of managing patients with BPH are large and are likely to increase further as the population ages (as a  result of the increased prevalence of BPH). The indications for prostatectomy are imprecise and, unsurprisingly, there are large regional and national variations in prostatectomy rates.

In this practical, you will be asked how you might evaluate one of these new treatments, TUMT.

TRANS-URETHRAL MICROWAVE THERMOTHERAPY (TUMT)

TUMT is a relatively new treatment for BPH, first introduced in the 1970s, in which a microwave applicator is introduced into the urethra. The objective is to raise the temperature of the obstructing prostatic tissue to about 45-50 degrees centigrade, using microwaves generated by the applicator (the urethra is cooled to prevent damage to it). The thermotherapy causes subsequent shrinkage of the prostate gland.

Briefly consider:

1.
What sort of methods could be used to evaluate TUMT?

2.
What are the advantages and disadvantages of these methods?

3.
Which method is likely to be the best?

You conclude that a randomised controlled trial is the best method of evaluating TUMT. Assume that the Director of Research and Development for the NHS has given you funding to carry out such a trial. 

4.
How would you design a randomised controlled trial to evaluate TUMT?

You will need to think about:

i.
The aims of your trial

ii.
The interventions to be used in the treatment and control groups.

iii.
Measures of outcome.

iv.
Inclusion and exclusion criteria.

v.
Calculation of sample size.

vi.
How you will recruit the study population?

vii.
The consent procedure.

viii.
The method of randomisation.

ix.
How you will monitor outcome and adverse reactions?

x.
The length of follow-up and completeness.

xi.
The method of analysis

xii.
Data monitoring

xiii.
The financial costs.

5.
Once your trial is completed how will you disseminate the results?

6.
How will you ensure that clinicians are following your recommendations?

7.
Why is the assessment of new medical interventions important?

8.
What could be done to improve these sort of assessments and encourage an "evaluative" culture amongst clinicians?

9.
Should the NHS have a policy of funding new medical interventions only after they have undergone an effective evaluation?

TUTOR'S NOTES

You are free to run the session in any way you wish. However, we would recommend that you start by explaining the objectives of the practical. The background information can then be given out for the students to read before they attempt to answer the questions. Discussing the answers to the first three questions should take no more than about 15 minutes. 

1.
What sort of methods could be used to evaluate TUMT?

2.
What are the advantages and disadvantages of these methods?

3.
Which method is likely to be the best?

Analysis of observational data (e.g. case series and non-controlled trials) can be used to demonstrate the effects of an intervention when these effects are large (e.g. penicillin for the treatment of lobar pneumonia or defibrillation for cardiac arrest due to ventricular fibrillation). In such circumstances, controlled trials are not necessary. 

Analysis of observational data is also important where sufficiently large randomised trials are logistically and financially impractical (e.g. to study the long term effects of oral contraception). 

Observational data is also useful in generating hypotheses and stimulating clinicians to evaluate their work. Such work can often suggest areas in which randomised controlled trials might be required. 

If observational studies can use routinely collected data they will be relatively cheap to carry out. However, randomised controlled trials are required when interventions have only moderate but still worthwhile effects. Use of non-randomised interventions, for example using  historical controls, is to be discouraged as bias easily creeps in.

You conclude that a randomised controlled trial is the best method of evaluating TUMT. Assume that the Director of Research and Development for the NHS has given you funding to carry out such a trial. 

The design of the randomised controlled trial is at the heart of the practical and should take about 60-70 minutes.

4.
How would you design a randomised controlled trial to evaluate TUMT?

You will need to think about:

i.
The aims of your trial

To assess the clinical effectiveness, cost effectiveness and patient acceptability of TUMT.

ii.
The interventions to be used in the treatment and control groups.

The intervention in the treatment group is obviously TUMT. However, there are several options for the control group:

Watchful waiting i.e. observe and intervene only if condition worsens or if complications develop.

TURP (the current "gold standard").

Sham therapy i.e. a microwave applicator is inserted into the urethra but no treatment is given. This might sound ethically dubious but at least two such trials have been done in the past!

You should discuss the advantages and disadvantages of each method including the effect of non-blindness in the first two options. One potential problem with sham therapy is that patients can sometimes feel the warming effect of the microwave radiation. 

It would be possible to have a randomised trial with several arms but this would require substantially more patients (such a trial is currently being conducted by the American Urological Association) and would be much more difficult to carry out.. To simplify the design, we would suggest that once the discussion is over, the students are asked to compare TUMT with one of the alternatives, i.e. TURP, watchful waiting or sham treatment.

iii.
Measures of outcome.

These can be broadly divided into two groups - subjective and objective.

Subjective improvements in symptoms (i.e. as perceived by the patient) can be assessed by administering a questionnaire to patients (several standard questionnaires are already available for this purpose). 

Subjective measures might include:

i.
Day-time frequency

ii.
Night-time frequency

iii.
Quality of life

The subjective measures of improvement may all be influenced by a placebo effect. Objective measures are likely to provide a more reliable assessment of effectiveness of the interventions. Objective measures which have been used in previous trials include:

i.
Peak urinary flow rate (ml/min) - measured using a computerised recording system over a two second period.

ii.
Voided volume (ml) - amount of urine voided at each micturition.

iii.
Residual urine (ml) - measured using suprapubic ultrasound.

iv.
Inclusion and exclusion criteria.

Students will be unaware of specific exclusion criteria. General exclusion criteria include:

Mental incapacity leading to inability to give informed consent

Unfitness for surgery

Evidence of prostate cancer in the preliminary investigations

Severe disease (e.g. evidence of renal failure secondary to obstructive uropathy)

v.
Calculation of sample size.

If TUMT is being compared with either watchful waiting or sham therapy, this will depend on the size of the difference it is proposed to detect, the power of the study and the probability of type I error. The students should be aware of the importance of designing a trial with sufficient number of patients to have a reasonably high power of detecting a clinically important difference between the two groups. 

If TUMT is being compared against TURP then a different approach could be used. Since TUMT is less invasive than TURP, if the two treatments were equally effective and had similar complication rates, TUMT is likely to prove more acceptable to patients. In such trials, we are more interested in showing a "negative" result, i.e. the two treatments are equally effective.

If we are comparing TUMT against either watchful waiting or sham therapy, assuming that the mean difference in peak flow rate between the two groups at the end of the trial is 2 ml/s, then for a power of 90% and a type I error of 5%, 160 patients will be required in each group.

If we are comparing TUMT against TURP, assuming that TURP is effective in relieving symptoms in 80% of patients, if we are prepared to use TUMT instead of TURP even if it only improves symptoms in 70% of patients, for a power of 90% and a type I error of 5%, 336 patients will be required in each group.

A statistician can be consulted for further advice.

vi.
How you will recruit the study population?

The source of the study population will be patients referred for investigation of prostatic symptoms. Patients will undergo further investigation including digital rectal examination, prostate specific antigen (a very high level of this antigen is a marker for cancer of the prostate) and ultrasound of the urinary tract. To be eligible for the study, a patient must be judged suitable for either treatment. 

Whichever control group is chosen, a typical district general hospital will be unable to provide the required number of patients. A multi-centre trial will therefore be required. A multi-centre trial allows patients to be recruited more quickly and also allows for the inclusion of a wider range of patients. Against this, are the difficulties involved in supervising a trial that involves many centres.

vii.
The consent procedure.

Fully informed consent is essential in a randomised controlled trial.

viii.
The method of randomisation.

Randomisation occurs after eligibility has been determined and consent has been given. Treatment should follow as soon as possible after randomisation to prevent patients dropping out of the trial, and thereby introducing a possible selection bias. The method of randomisation should ensure that neither patients or doctors can influence the treatment received. A suitable method of randomisation might be for the treating surgeon to telephone a central unit which is co-ordinating the trial. The central unit can then randomly allocate the patient to one of the two groups after having recorded the patient's details.

The randomisation process will help to ensure that the two groups have broadly similar characteristics, and that any differences that are present in the characteristics of the two groups will have arisen by chance. Simple randomisation is satisfactory when the sample sizes are very large. However, it is worth considering randomisation by strata, e.g. by potential prognostic variables such as age, hospital or pre-treatment peak flow rate, to ensure the two groups are broadly similar. In a multi-centre trial randomisation within centres is almost mandatory.

ix.
How you will monitor outcome and adverse reactions.

Pre-operative and post-operative measures of both subjective symptoms and objective measurements.

Adverse events - infection, urinary retention, haemorrhage, death.

x.
The length of follow-up.

Short term and long term outcomes: previous trials have generally been limited to less than one year's follow-up. Both groups should be followed up for a similar length of time to avoid bias. An extended period of follow-up provides information on long term outcomes but will increase the costs of the trial. Loss to follow-up may also be a problem with a trial with long-term follow-up of patients. It is very important to achieve a good follow-up as bias may be introduced if a large proportion of patients are unavailable for post-operative assessment.

xi.
The method of analysis

Different methods will be required for continuous (t test or Mann-Whitney U test) and categorical data (chi-square test).

The exclusion of any patients from the analysis can introduce bias and the analysis should therefore be carried out on an 'intention to treat' basis, i.e. analyse all randomised patients in the groups they were allocated to, even if some did not receive the intended treatment. This provides a comparison of the 'policy' of giving one treatment to all eligible patients with the 'policy' of giving patients in the control group the other treatment.

xii.
Data monitoring

Both the clinical benefits and adverse events in the trial will need to be monitored. If one treatment is clearly superior to the other, then it becomes ethically difficult to continue the trial. Failure to achieve a clear result is also unethical. It is therefore important to have clear guidelines for when a trial should be stopped. Ideally, the data should be reviewed by an independent panel who will decide if there is sufficient evidence to justify stopping the trial.

xiii. The financial costs.

Some measurement of financial costs is useful as this allows a limited assessment of the cost-effectiveness of each of the interventions.

The final part of the practical should take 20-30 minutes.

5.
Once your trial is completed how will you disseminate the results?

This will be through publishing the results in medical journals and presentations at medical meetings. Some trials can have a dramatic impact on medical practice. One such example was ISIS-2 which was a randomised controlled trial to evaluate the effectiveness of aspirin and streptokinase in reducing the mortality in patients with acute myocardial infarction. A reduction of 40% in death rate was seen in patients who received both aspirin and streptokinase. The publication of the results of this trial was followed by a marked increase in the use of this therapy.

6.
How will you ensure that clinicians are following your recommendations?

This can be done through the use of routine information systems to monitor treatment rates and through medical audit. Some public health specialists feel that the contracting process could also be used to enforce and monitor adherence to standards of good practice (this is more controversial as there is a risk that such an approach may lead to an adversarial relationship between purchasers and providers).

7.
Why is the assessment of new medical interventions important?

Without reliable information about the effects of medical interventions, soundly based decisions cannot be made about the deployment of resources. Patients may be subjected to ineffective treatments or conversely denied effective treatments.

8.
What could be done to improve these sort of assessments and encourage an "evaluative" culture amongst clinicians?

Some areas for discussion include:

i.
The difficulty of evaluating new treatments after their use has become widespread, e.g. lithotripsy.

ii.
Medical student education.

iii.
Postgraduate training in research and evaluation methods.

iv.
Medical and clinical audit.

v.
Research centres to help assemble registers of published, unpublished and ongoing studies.

vi.
The role of  the NHS's Director of Research and Development.

vii.
The role of regional directors of research and development.

viii.
Trusts becoming more secretive about the benefits of new techniques, to give them a commercial advantage.

9.
Should the NHS have a policy of funding new medical interventions only after they have undergone an effective evaluation?

