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Module 1

Making Therapeutic Decisions

GENERAL OBJECTIVE:




To apply the various rules of evidence in arriving at decision regarding the effectiveness and efficiency of treatment.

SPECIFIC OBJECTIVES:

1. To discuss the rationale for each of the user’s guides pertaining to the validity of claims on effectiveness;

2. To recognize the strengths and weaknesses of randomized controlled trials, as compared to other non-experimental study designs;

3. To define and differentiate the concepts of validity and precision, as they  pertain to the results of clinical trials;

4. To recognize the strengths and weaknesses of intention-to-treat analyses as opposed to efficacy analyses;

5. To differentiate between dichotomous, continuous, and  other scales of treatment outcome;

6. To recognize the differences between various measures of treatment effect including absolute risk reduction, relative risk, relative risk reduction, number needed to treat (NNT), and mean difference;

7. To define and differentiate between a point estimate and interval estimate of a treatment effect;

8. To differentiate clinically relevant endpoints from mechanistic endpoints in the  evaluation of treatment effects.

REFERENCES:

1. Guyatt GH, Sackett DL, and Cook DJ for the Evidence-Based  Medicine Working Group. User’s guides to the medical literature, II: how to use an article about therapy or prevention.

A. Are the results of the study valid? JAMA 1993; 270:2598-2601.

2. Guyatt, GH, Sackett DL, and Cook DJ  for the Evidence Medicine Working Group. User’s guides to 

The medical literature, II: how to use an article about therapy or prevention. B. What were the results and will they help me in caring for my patients? JAMA 1993; 271:59-63.

CLINICAL SCENARIO (Making Therapeutic Decisions)

A 58 year old male patient, s/p coronary artery bypass grafting (CABG) three months ago, came to your clinic for follow-up.  He is  asymptomatic and has already reported back to office work.  Apart from his present medications, he inquires whether Vit. E should be added to his regimen (an officemate informed him of the "beneficial" effects of Vit. E).  Unsure about the answer, you search the literature and found the article by Stephens, et. al.  which was published in Lancet 1996 and is entitled "Randomised controlled trial of Vitamin E in patients with coronary disease."

A.  Read the article and critically appraise its validity using the Users' Guides on for an Article on Therapy. 

NOTE:  
After appraising study validity, decide if you want to go on and read/discuss the rest of the article.

B.  Appraise the results of the study, discussing the rationale for each.

C.  Decide if you will prescribe Vitamin E for this patient.

A Sample Facilitators’ Guide for Workshop 1: Making Therapeutic Decisions 

(2-3 Hours)

Note: In this guide, sentences in bold letters refer to the specific article being discussed.  Sentences in plain text refer to parts of the discussion which are generic in nature, ie, they do not refer to a specific article.  When preparing facilitator’s guides for new articles, we just replace the bold segments. The rest of the guides remain unchanged.  

Title: Randomised Controlled Trial of Vitamin E in  Patients with Coronary Disease: Cambridge Heart Antioxidant Study (CHAOS)

REMINDER TO THE FACILITATOR:  KILL THE TEACHER IN YOU!

1. Was the assignment of patients to treatment randomized?


(Spend about 20 minutes here)

Answer: YES [p. 782, METHODS, 1st paragraph, 1st sentence. - "prospective, double-blind, placebo-controlled, randomized, single-center trial in the East Anglican region of UK…"]

Follow-up questions:  

a. Why do we need to randomize?  

Point to extract: To make the two groups equal.

b. What are the consequences of 2 groups being unequal?  

Point to extract: Treatment can look better or worse. This is called BIAS.

c. So why do the 2 groups need to be equal?  

Point to extract:  To make sure the differences are really due to the                        

                                              treatment.

d. How does randomization make sure groups are identical as to baseline characteristics?  

Point to extract: Through sheer numbers. Suggest toss of coin.

e. Can we make 2 groups equal without randomization?  

Point to extract: Only for known factors.

f. Should we insist on randomized trials for all treatment decisions we make? 

Points to extract: Exceptions include: (1) Illnesses with uniformly fatal 

                            or adverse outcome; (2) No known options for 

                            treatment; (3) Treatment of few subjects reverses 

                           uniform adverse outcome. 

f.1 Think of specific conditions where you wouldn’t do an RCT? 

     Extract some general rules regarding exceptions (e.g. would you 

     do an RCT to decide if surgery is okay for ruptured  

     appendicitis?). Suggest   the concept of Equipoise.

2. Was follow-up adequate? (Spend about 10 minutes here)

Answer :
YES   [p. 783, 2nd column, 2nd paragraph, 3rd sentence – 


"complete follow-up data were available in 98%




participants…there were no differences between the           

                                 groups in completeness of follow-up”.

Follow-up questions:

a. Which are worrisome drop-out rates? (Illustrate using the table below and let participants choose).
Control 

Drop-out rate
Treatment 

Drop-out rate
Control 

Death rate
Treatment 

Death rate

A.     1 %
 1 %
20 %
10 %

B.     1 %
 1 %
  2 %
 1 %

C.   10 %
10 %
50 %
10 %

D.   10 %
10 %
10 %
 5 %

E.     1 %
10 %
5 %
 5 %

a.1 Which study worries you more because of their drop-out 

       rates, study A or B?  (They should be able to work out that the   

       drop-outs in B are more worrisome). 

a.2  Ask the same question about study B or C, giving them time to  

       think things over.  Then ask them if they should worry about 

                             the results of  study E.

b. Ask participants to formulate general rules on when to worry, based on these examples.


Points to Extract:  (1)  When there is gross imbalance in drop-out rates       

                             between Groups (e.g. study E); (2)  When drop-out       

   rates  are greater than  the event rates (e.g. study D    

   and E); and (3)  When  worst  assumptions on what   

   happened lead to opposite conclusions (eg-study D 

   and E).

3. Were the patients analyzed in the groups to which they were randomized?  

(Spend about 15 minutes here)

Answer : YES   [Refer:  p. 783, 1st column, 3rd paragraph] 

Follow-up questions:

a. What is the difference between a censored analysis and an ITT analysis? Illustrate through this hypothetical example:

N

(2,000)
Treatments compared
Failure Rate (Compliers)

Analysis A
Failure Rate

(Non-compliers)
% Failure

(Total)

Analysis B

1,000
6-mo. Course
100/1000 = 10%
0/0
100/1000 = 10%



1,000
1-yr course
45/900 =  5%
90/100
135/1000 = 13.5%



a.1 Which one is an ideal world analysis, which one is a real world  

      analysis? 

                    Point to extract: A is ideal, B is real. 

a.2 Which one addresses the question, "can the drug work?”, which 

      one addresses the question "will the drug work?"

      Point to extract: A and B respectively.

a.3 Which one is ITT, which one is per-protocol analysis?  

      Point to extract: B and A respectively.

              a.4 Which one should clinicians be interested in? 

Point to extract: B
a.5 Who’s interested in B? 

Point to extract: researchers, drug companies.

4. Were the patients, health workers, and study personnel blind to treatment?  

(Spend about 5 minutes)

Answer : YES [See abstract]

a. Why blind patients? If they know they're on placebo, are they likely to feel better or worse?  

Point to extract: Worse

a.1 Will this make the treatment look good or bad? 

            Point to extract: Good

b. Why blind health care providers (i.e. Doctors) ? If they know a patient is on placebo, might this affect their outcome assessment?

Point to extract: Depends  


b.1 Will this make the treatment look better or worse? 


      Point to extract: Depends, usually better.

c. Why blind study personnel (i.e. people measuring the outcome)?  If they know 

                a patient is on placebo, might this affect their outcome assessment? 

      Point to extract: Depends


c.1 Will this make the treatment look better or  worse? 


       Point to extract: Depends, usually better.

d. Why is this a minor validity criterion? Can all studies be blinded?

Point to extract: Because you can’t blind all studies and it may not 

                          necessarily   invalidate the results of the study (e.g. 

                          studies in which the outcome is objectively   

                          determined,  such as death).

5. Were the groups similar at the start of the trial?  (Spend about 5 minutes  here)   
Answer : YES [See Table 1 - although slight difference is evident as explained in p. 783, 2nd column]

a. Why is this important?

Point to extract: This counterchecks  if randomization was successful.  

                           (NOTE:  The magnitude of a difference  is more 

                            important  than the p—value). 

6. Aside  from the experimental intervention, were the groups treated equally?     
(Spend  about 5 minutes here)

Answer : YES      [p. 782, last sentence, 1st column. … “There was actually no planned clinic follow-up.  An initial supply of medications was dispensed at recruitment and ALL patients were asked to request for follow-up study medications.  This was mailed to them when necessary .”]

a. Why is this important?  

     Point to extract: differences in care may shift results in favor of or 

                               against  treatment.

b. Why is this a minor criterion?

    Point to extract:  it merely double checks success of randomization.


STOP AT THIS POINT!  Make a decision - are the study results valid?  Should we go on and read? Point out - 1) There are no perfect studies, 2) distinguish between fatal and minor flaws.   

7. How large was the treatment effect?  (Spend about 30 minutes here)
Lead questions:

a. If you weighed 80 KG after the Christmas holidays, and 60 kg after a summer  diet, what would be the ways of expressing your weight loss”?

Points to extract:

a. I lost 25% of my weight.(my relative weight reduction).

b. I am now 75% of what I used to weigh (my relative weight).

c. I lost 20 KG (my absolute weight reduction).

(This may be tabulated as column headings for the study exercise.  An analogy with RRR, ARR and RR may then be made.  Participants can probably create their own formulas).

Control
Experimental
RRR
RR
ARR

80 KG
60 KG
25 %
75 %
20 KG

My past weight
My present weight
The percent weight I lost
The percent weight that remained
The absolute weight I lost

Rc
Rt
(Rc-Rt)/Rc
Rt/Rc
Rc-Rt

My past risk
My present risk
The percent risk I lost
The percent risk remaining
The absolute risk I lost

        (Proceed to work on 2 sample endpoints. Estimate RRR, RR and ARR then 

ask  the participants to express  in English).

Endpoint:  Non-fatal MI

Control  

Placebo

(n=967)
Treatment

Vitamin E

(n=1035)
RRR
RR
ARR

41

Rc = 41/967 = .042 

= 4.2 %
14

Rt = 14/1035 = .014

= 1.4 %
.042 - .014

.042

= .70 (70 %)
.014/.042 

= .3 (30%)
.042 - .014 

= .028 (2.8 %)

Rate of endpoints in control group
Rate of endpoints in  treatment group
70% reduction in Non-fatal MI when taking Vit. E compared to those taking placebo. 
The rate of having a Non-fatal MI is now 30% of what it used to be.
Non-fatal MI is prevented in 2.8% of patients. 

Facilitators may want to stop after RRR, ask “will you use the drug?”  Then ask again after calculating ARR.  A difference in reponse may be useful to point out the importance of understanding the differences in these estimates of effectiveness. 

Endpoint:  Non-cardiac Deaths

Placebo


Vitamin E


RRR
RR
ARR

Rc = 3/967 = .0031

= 0.31 %
Rt = 9/1035 

     = .0087

= 0.87 %
= -1.8 OR -180% (a relative risk increase!) 
= 2.8 OR 280%
= -0.0056 or   

-0.56 %  (an absolute risk increase)

Rate of Control 
Rate of Treatment
Instead of a relative risk reduction, this now becomes a relative risk increase.  The risk of having a non-cardiac death is 1.8X more compared than the control.
The rate of having a Non-cardiac death is now 280% of what it used to be.
There's a 0.56% increase in Non-cardiac Deaths.

SUMMARY:

a. In which measure are MDs more likely to adopt  treatment? 

Point to extract:  RRR

b. In which measure are MDs more likely to reject treatment? 

      Point to extract: ARR :……. even if the results are from the same trial!

c. illustrate:  Compute for RRR, ARR;  Which drug is helping more patients?  


Control Deaths
Treatment Deaths
RRR
ARR

Drug A
10%
8%
0.2 (20%)
.02 (2%)

Drug B
20%
16%
0.2 (20%)
.04 (4%)

Drug C
50%
40%
0.2 (20%)
.10 (10%)


8. How precise was the estimate of the treatment effect?     (Spend about 15 minutes here)

[p. 784, 1st column - 2nd column, Relative Risks]

Major cardiovascular event 
0.53 [95% CI 0.34-0.83]

Non-fatal MI



0.23 [95% CI 0.11-0.47]

Cardiovascular death

1.18 [95% CI 0.62-2.27]

NOTE: (analysis was done using Cox analysis), therefore results may differ from 

            our own calculations of RR).

a. What is the difference between a point estimate and an interval estimate?  

a.1 Suggested approach: 

      Ask for an estimate of the average height or weight (or some other  

      parameter) of people in the room. Ask them regarding the probability that 

      the estimate is correct.  Now ask for an interval estimate.  Then, ask them 

      about the probability that this is correct.


Points to extract: 

(1) interval estimates are humbler because they accept a range of possibilities; (2) interval estimates are more likely to be correct; (3) more useful because aside from suggesting statistical significance, they convey a message regarding magnitude of effect, i.e. the best and worst scenario; (4) all points have interval estimates.

b. What does the p-value mean when reported with point estimate of a treatment effect?  

              Point to extract:  p is the probability that the observed differences are due to 





chance

c. How does this form of reporting relate with interval estimates of treatment effects?  


       Point to extract (OR teach):  p<0.05 implies the 95% CI of the RR does 

                                                     not contain the value 1.0.

d. What are the advantages and disadvantages of reporting treatment effects as interval estimates instead of point estimates with corresponding p-values?  


    Point to extract: 95% CIs can be understood more intuitively than p-

                                values.

Illustrate:


              Significant Benefit







               Sig. Harm









           No effect


  
           Trend towards benefit












  Trend towards harm

















       .2      .5     1    2      5 

9.
Can the results be applied to my patient care?    (Spend about 5 

minutes  here)
Look at the inclusion and exclusion criteria .

a. Are there strong reasons to doubt applicability of the results for your 

     patients?

10.      Were all clinically important outcomes considered?  (Spend about 5 

minutes   here)

Answer : YES, but there was no impact on cardiovascular deaths or overall mortality.  The possibility of harm could not be ruled out.  
Follow-up questions:

a. What are "clinical" outcomes?  

Point to extract: Outcomes that measure quality of life or quantity of life

                         (ie, they demonstrate that patients feel better or live 

                         longer).

b. What are "mechanistic outcomes"?  

Point to extract: Usually biochemical, anatomic or physiologic effects   

                                of a treatment.

11. Are the likely treatment benefits worth the potential harm and costs? 

(Spend about 5 minutes here)

a. Introduce the concept of Number Needed To Treat (NNT).  

Point to extract (OR TEACH) : NNT is the number of patient/s a clinician 

                                                 needs to treat in order to prevent one 

                                                 additional adverse event.

b. Illustrate: NNT = 1/ARR 

c. Let the participants compute for the NNT in Non-fatal MI & Non-cardiac deaths & express them in English.

Point to extract: (1) NNT in Non-fatal MI = 1/0.28

     = 35 ; Need to treat 35 

         patients over 2 years to 

         prevent 1  Non-fatal MI.





(2)NNT in Non-cardiac deaths 

= 1/-0.0056

= -178  (negative  value turns into Number Needed to Harm). If you give Vit. E to 178 patients, you cause 1 non-cardiac death.

SO WILL YOU PRESCRIBE VITAMIN E?

Module 2

Making Diagnostic Decisions

GENERAL OBJECTIVE:


To apply the various rules of evidence in arriving at decisions regarding the usefulness of a diagnostic test.

SPECIFIC OBJECTIVES:

1. To discuss the rationale for each of the user’s guides pertaining to the validity of claims on accuracy;

2. To define  and  differentiate the concepts of validity and reliability, as they pertain to the results of  a diagnostic test;

3. To learn the definitions of and calculations for sensitivity, specificity, positive predictive value, negative predictive value, likelihood ratio, pre-test probability, post-test probability, pre-test odds, and post-test odds.

4. To recognize the advantages  and  disadvantages of using likelihood ratios, sensitivities and specificities,  and  predictive values in measuring the accuracy of diagnostic tests;

5. To learn how to estimate post-test probabilities give a pre-test probability and a measure of accuracy (e.g. a likelihood ratio or a sensitivity  and specificity). 

REFERENCES:

1.  Jaeschke R, Guyatt GH, and Sackett DL, for the Evidence –Based Medicine Working Group. User’s guides to the medical literature, III: how to use an article about a diagnostic test. A. Are the results of the study valid? JAMA 1994; 271:389-391. 

2. Jaeschke R, Guyatt GH, and Sackett DL, for the Evidence-Based Medicine Working Group. User’s guides to the medical literature, III: how to use an article about a diagnostic test. B. What are the results and will they help me in caring for my patients? JAMA 1994; 271:703-707.

Clinical Scenario ( Making Diagnostic Decisions)


A medical colleague phones you at your clinic to make an appointment for a 48 year old female whom he just saw. The woman is requesting a second opinion about an enlarging anterior neck nodule noted three weeks ago. Two weeks ago, she also noted hoarseness without sore throat or fever. She denies a history of weight loss or anorexia. On examination, your friend noted a 2 X 2 cm hard nodule over the left lobe of the thyroid gland which moves with deglutition. No neck nodules are palpated. Another physician had advised her to undergo fine needle aspiration biopsy, but the patient is seeking another opinion.  The appointment is set for the following day. Unsure of how to proceed, you formulate the question, in a patient with a hard thyroid nodule, how accurate is a fine needle aspiration biopsy for diagnosing  cancer?  You conduct a MEDLINE search for articles evaluating FNAB. You find a handful  of foreign articles but they all warn of between centre differences in accuracy, since cytologic interpretation is very reader dependent. Unfazed, you shift your search  to HERDINS, successfully retrieving conducted local study by Banal, et al.

A. Read the article and critically appraise its methodology using the User’s Guides on Evaluating and Applying the Results of Studies on Diagnostic Tests. (Note: A yes answer to any of the questions means that it is a good article in that regard).

NOTE: After appraising study validity, decide if you want to go on and read/discuss the rest of the article.

B. Appraise the results of the study, discussing the rationale for each.

C.
Decide if you will advice the patient to undergo fine needle aspiration biopsy
FACILITATOR'S GUIDE: MAKING DIAGNOSTIC DECISIONS, (2Hours)

Note: In this guide, sentences in bold letters refer to the specific article being discussed.  Sentences in plain text refer to parts of the discussion which are generic in nature, ie, they do not refer to a specific article.  When preparing facilitator’s guides for new articles, we just replace the bold segments. The rest of the guides remain unchanged.  

Title :
The Accuracy of Fine Needle Aspiration Biopsy in the Diagnosis of Thyroid Cancer


Banal RA, Hardillo JA, Te GO, Hernandez JG. Acta Medica Philippina

REMEMBER:  KILL THE TEACHER IN YOU!

1. Was there an independent blind comparison with a reference standard?PRIVATE 
 

(Spend about 20 minutes here)


Answer: Unsure.  Although there was a gold standard (histopathology), we are unsure if there was a blind comparison with the gold standard. 


Lead questions:

a. What is a gold standard?

Point to extract:  The accepted definition of disease presence or absence; test that is 100% sensitive and 100% specific or as close as 



one can get.  


b.
What is the effect of “non-blinding” on estimates of accuracy of a diagnostic test?  



Point to extract:  Tests will seem better than they really are.

2. Did the patient sample include an appropriate spectrum of patients to whom the diagnostic test will be applied in clinical practice? (Spend about 15 minutes here)


Answer: Probably not.  Spectrum was appropriate for evaluating test performance among hospitalised patients (i.e. - severe illness).  Spectrum probably inappropriate for community based testing (mild illness).  In this case, sensitivity would be overestimated, specificity would be underestimated.


Lead questions:

a. How does disease spectrum affect estimates of accuracy of a diagnostic test?



Point to extract:  If all subjects have severe disease (e.g.-study done in 

                                                   hospitalised subjects), the test will usually have 





      an easy time detecting disease.  Solution is to do 





      the test in settings where the tests will actually be 





      used.

3.
Did the results of the test being evaluated influence the decision to perform the reference standard? (Spend about 10 minutes).

Lead questions:

a. Are histopathologic specimens (reference standard) usually taken for everyone who undergoes FNAB (the test)?



Point to extract: Usually not the case. In usual clinical settings, 

                                                 reference standards are done on selected patients, 




              e.g., those in whom  earlier tests are positive.  


b.
Is there a difference between the following 2 statements? Which one is ideal?



Statement A - "All recruited patients underwent excision biopsy"  



Statement B – "All patients who underwent biopsy were recruited".



Point to extract: A is ideal,  but harder to do, especially when gold 

                                                 standards are expensive or invasive.

4.    Were the methods for performing the test described in sufficient detail       

        to permit  replication? (Spend about 5 minutes here)


Answer: YES. See page 10, par 2, col. 1.


Lead questions:

a. How does this lead to bias?



Point to extract: If the readers cannot perform the test as well as the authors, then the accuracy reported on paper becomes an 

                       overestimate of  the actual accuracy.


5. Are likelihood ratios for the test results presented or data necessary for their calculation provided? (Spend about 30 minutes here)


Answer: YES  [p. 12 1st column]

MINI-LECTURE!

a. Draw 2x2 table.  Ask participants to write equations for the following:

1) Prob. of a pos. test in patients with disease.

2) Prob. of a neg. test in patients without disease.



Label these as sensitivity and specificity. 

3) Prob. of disease in patients with a pos. test.

4) Prob. of no disease in patients with a neg. test.



Label these as positive and negative predictive value.

PRIVATE 


Gold Std




+
-

Test
+
a
b


-
c
d

5) To introduce the concept of LR, ask them, “Can you think of tests with only 2 results?”  
    Points to extract:  Most tests only seem to have 2 test result, e.g. – 

                                 pregnancy test is really HCG titre, culture results 

are  really colony counts, hypertension is really a range of BP’s, etc.  Most tests with only 2 results are gold  standards. 
6) Proceed to define likelihood ratio using a 2xn table. 

    LR of the a test result = prob. of test result among diseased / prob. 




        of that same test  result among normals. 

Point out: Test results with LRs < 1 

decrease prob of disease; LRs > 1 increase 

                                         prob of disease. 

7) pre-test probability = prob. of disease before test is done = 

                                        prevalence of disease; this can be based on 




      clinical experience surveys, or intuition.

8) post-test probability = prob of disease after test result; decreases 




       when  LR < 1; increases when LR > 1.


b.
Estimate the likelihood ratios for each of the possible test results depicted in Table 4 of the FNAB article. 



Positive:
(33/72)(6/480) 
= 37



Equivocal: 
(10/72)(31/480)
= 2.15



Negative:
(29/72)(443/480)
= 0.44


c.
Show participants how to use the nomogram (See Appendix : Likelihood Ratios)

6.     Will the reproducibility of the test result and its interpretation be            

          satisfactory in my setting?  (Spend about 5 minutes here)

Answer: Will probably depend on skills of FNAB readers.

7.
Are the results applicable to my patient? (Spend about 5 minutes here)

Answer: Does your patients characteristics approximate the   

     inclusion/exclusion  criteria for the study?

8.
Will the results change my management?  (Spend about 20 minutes here)


(Guide the group through lead questions).


a.
What is the probability of malignancy above which you would recommend outright surgery for our 48 year old patient? (There is no right or wrong answer to this question since it is a value judgement).



Note: Surgery here would mean excision biopsy.  Usually accept a low probability, say 50%... maybe you can average the group's answer.


b.
What is the probability of malignancy below which you would end diagnostic testing? (Another value judgement.  Your answers to these last 2 questions will determine your response to questions 6 - 8.)



Note: Usually accept an even lower probability, say 1.0%... maybe you can average the group's answer.



     Suggested illustration of estimates before proceeding:





  0%
                                                                   100%

                                         Scale of Disease probability 


c.
Estimate the pre-test probability of disease in our 48 year old patient.



Almost 100% according to table 3, w/c can be regarded as a table of pre-test probabilities.  To allow for some uncertainty, assume approximately 90% pre-test prob.


d.
What would the post-test probability be, if the FNAB result turned out positive?  Would this probability lead to cessation of testing, more tests, or outright surgery?



Pre-test prob



= 90



Pre-test odds



= 9/1



LR+




= 37



9x37=post-test odds


= 333



post-test prob=(O/1+O)=333/334
= 99.7% prob of disease (based on scale, will  do surgery)


e.
What would the post-test probability be, if the FNAB result turned out indeterminate? Would this probability lead to cessation of testing, more tests, or outright surgery?



Pre-test prob



= 90



Pre-test odds



= 9/1



LR±




= 2.15



9x2.15=post-test odds

= 19.4



post-test prob=(O/1+O)=19.4/20.4
= 95.1% prob



(based on scale, will STILL do surgery)


f.
What would the post-test probability be, if the FNAB result turned out negative? Would this probability lead to cessation of testing, more tests, or outright surgery?



Pre-test prob



= 90



Pre-test odds



= 9/1



LR-




= 0.44



9x0.44=post-test odds

= 3.4



post-test prob=(O/1+O)=3.4/4.4
= 77.3% prob 



(based on scale, will STILL do surgery)


g.
Analyse your courses of action from a to f,  Has performing an FNAB affected your management? 



Note:  If threshold probabilities are set ahead, most will agree that 



FNAB will not change the decision to excise.  However, variations are 


quite acceptable depending on the thresholds set.  If this happens in your group, it would be a great opportunity to point out that the data (likelihood ratios) are just guides to decision making. Individual values (the diagnostic and treatment thresholds) will always play an important role in the final decision.

9. Will  patients be better off as a result of the test? (Spend about 10 minutes here)


Answer: Few studies go as far as trying to prove that doing some tests 



    will improve clinical outcomes.  A good example is the RCT 

                           on mammography which showed significant benefit.

Appendix 1- TIPS IN FACILITATING

A. GENERAL DEMEANOR 

Kill the teacher (within you) - In a PROBLEM-BASED LEARNING (PBL) workshop, there are no teachers.  Everyone is a LEARNER.  Try not to teach (except on pre-identified situations where jargon may be very unfamiliar, and there isn't enough time to meander).  At any rate, shed your teacher's hat.  Try to demonstrate that everything in EBM is common sense.

B. STARTING

Casual capsule introductions - It's always good for everyone to introduce himself or herself.  However, try not to spend the whole day doing this.  Start with yourself to set the pace.  Use name tags to help remember names.  Address each other by nickname if possible.  At all costs, refuse to be addressed as "sir" or "ma'am".

Run the scenario - This is the golden rule for PBL - always start with a problem, and always end with some solutions.  Otherwise, it wouldn’t be called PBL.

Anonymous pre-tests - Sometimes it may be useful to ask for anonymous written declarations on how each member would solve the scenario, before formally appraising an article.

C. RUNNING THE WORKSHOP

The "Nothing is (completely) wrong" principle - Never ignore a statement from a participant.  If you listen hard enough, you will always find something valid in a statement.  (At the very least, nod your head as if you understood).

Shelving a question - Some participants may try to jump the gun, by addressing a "step 2" problem before "step 1" is solved.  This can be gently "shelved" but promise to return to it later.  (And try to keep that promise, you may keep notes to inform them to remind you later).

The "Concept-first jargon-last" rule - Trying to extract a very specific term from a participant may be very stressful.  Extract the concept, then just provide the appropriate label or jargon.  For example:


Concept:
"Accuracy of a test may be measured by the




proportion of diseased patients that it correctly 




labels as having disease."


Label:

The measure you just described is called




"sensitivity".

Interim summaries - Now and then in a session, it is useful to summarize how far the group has gone, and how much ground is left to cover.  This keeps everyone in sync and helps the group budget the time.

Deflecting a question - Smart participants attempt to manipulate the facilitator into lecturing by asking questions (and later complementing the facilitator for his "intelligence").  When you spot this attempt, throw back the question to the person who asked, or to the rest of the group.

Defusing questions - It may be embarrassing to be asked a question in public, and not to know the answer.  Remove the social pressure by asking questions in the 3rd person.  Instead of asking, "what is an RCT?" one might ask, "what do you think the authors meant by randomization?"

Time-out - When the discussion bogs down because of disagreement, call a time out and identify the reason, e.g., inappropriate group discussion roles, value differences, etc.  Then, accept that differences do exist.

Role-playing - 

The "statistics isn't important" technique.  Downplay statistics.  It's the method that is important.  Statistics just help us analyze.

Pregnant pauses - People cannot stand silence, especially in a workshop.  Stay silent long enough after a question, someone is bound to speak.  Make sure it isn't you.  

 When criticizing inappropriate group dynamics such as unruly behavior, address your criticisms to the group and not to the person.  This corrects the situation without causing undue tension.

Dissect all biases.  This should be done regarding direction and magnitude.

D. ENDING

End the scenario.  

Anonymous post-test.

Open-closure - We may agree on what the data shows, and the quality of the method behind them.  Nevertheless, we may disagree on the final course of management.  EBM guides thinking, but does not replace it.

BAD HABITS


Pointing


Monopolizing


Scolding


Putting words in participant's mouth


Dismissing a comment


Etc.

Appendix 2 – EBM Booklet

(We distribute this booklet at our workshops.)

         Evidence-Based Medicine

User’s Guide

This Booklet Belongs to:

______________________________

______________________________

______________________________

______________________________ 

ASSESSING CLAIMS OF EFFECTIVENESS

Validity Guides

1. Was the assignment of patients to treatments randomized?

2. Was follow-up complete?

3. Was analysis by intent-to-treat

4. Were patients, health workers and study personnel blind to treatment?

5. Were the groups similar at the start of the trial?

6. Aside from the experimental intervention, were the groups treated equally?

What were the results?

1. How large was the treatment effect?

2. How precise was the estimate of treatment effect? 

Will the results help me in caring for my patients?

1. Can the results be applied to my patients?

2. Were all clinically relevant outcomes considered?

3. Are the benefits worth the harm and cost? 

COMMON MEASURES OF TREATMENT EFFECT

Dichotomous Outcomes

1. RELATIVE RISK (RR)

RR = Rt/Rc

Beneficial if RR < 1.0

Useless if RR= 1.0

Harmful if RR > 1.0

2. RELATIVE RISK REDUCTION (RRR)

RRR = (Rc-Rt)/Rc or 1-RR

Beneficial if >0

Useless if = 0

Harmful if < 0

3. ABSOLUTE RISK REDUCTION (ARR)

ARR = Rc-Rt

Beneficial if >0

Useless if = 0

Harmful < 0f

4. Number Needed to Treat (NNT) or Harm (NNH)

NNT = 1/(Rc-Rt) or 1/ARR

Beneficial as NNT approaches 1

Useless as NNT approaches infinity

Harmful if NNT < 0 (becomes NNH)

Continuous Outcomes

1. Mean difference = (c -(t

(Mean in the control group -  Mean in the treatment group)

ASSESSING A CLAIM OF ACCURACY

A. Validity Guides

1. Was there an independent blind comparison with a reference standard?

2. Did the patient sample include an appropriate spectrum of patients?

3. Did the results of the test being evaluated affect the decision to perform the reference standard?

4. Were the methods for performing the test described in sufficient detail to permit replication?

B. What were the results?

1. Are the LR’s help in caring for my patients?

C. Will the results help me in caring for my patients?

1.   Will reproducibility of the test be satisfactory in my setting? 

2.   Are the results applicable to my patients?

2. Will my management change?

3. Will patients be better off?

Likelihood Ratios [LRs] for Common Medical Problems

Cardiovascular Problems

1.  EXERCISE ECG (ST depression) for ischemic heart disease: <0.5mm [0.23 LR]; 0.5-0.99mm [0.92]; 1.0-1.49mm [2.1];  1.5-1.99mm [4.2];  2.0-2.49mm [11]; ( 2.5mm [39] 

2.  Stress thallium scintigraphy for ischemic heart disease: Positive [5.7]; Negative [0.18]

3.  ECG (Q waves or new ST elevation) for acute MI:  Positive  [11]; Negative  [0.34]

4.  ECG (Q waves, new ST segment elevation, or left bundle branch block) for acute MI:  Positive [2.6]; Negative [0.28]

5.  CK-MB (single determination) for acute MI: Positive [2.8]; Negative [0.75]
6.  CK-MB (serial determination) for acute MI:  Positive [50]; Negative [0.01]

7.  Technetium scan for renovascular hypertension:  Positive [7.8]; Negative [0.16]

8.  Rapid sequence IVP for renovascular hypertension:  Positive [5.4]; Negative [0.29]

9.  Urinary metanephrines for pheocromocytoma:  Positive [11]; Negative [0.23]

10.  Urinary VMA for pheocromocytoma:  Positive [>42]; Negative [0.58]

11.  2D ECHO (asymmetric septal hypertrophy >1.3) for hypertrophic cardiomyopathy :  Positive [9]; Negative [0.11]

12.  2D ECHO (systolic anterior motion of the mitral valve) for hypertrophic cardiomyopathy : Positive [17]; Negative [0.52]

13.  Doppler ultrasonography for DVT:  Positive [6.3]; Negative [0.21]  

14.  Duplex ultrasonography for DVT:  Positive [47]; Negative [0.07]

Gastroenterology, Hepatobiliary, & Pancreatic Problems
1.  ESOPHAGOGASTRODUODENOSCOPY for Upper GI bleed:  Positive [18.0]; Negative [0.11] 

2.  Barium contrast radiography for Upper GI Bleed:  Positive [6.0]; Negative [0.44]

3.  Fecal occult blood for bacterial diarrhea:  Positive [1.4-3.0]; Negative [0.14-0.38]

4.  Stool exam for ova & parasites:  Positive [4.0-9.0]; Negative [0.11-0.25]

5.  Real-time ultrasonography for cholelithiasis:  Positive [24]; Negative [0.04]

6.  Oral cholecystography for cholelithiasis:  Positive [32]; Negative [0.05]

7.  Cholescintigraphy for cholecystits:  Positive [14]; Negative [0.02]

8.  Alkaline  Phosphatase (> 3 times upper limit of normal) for obstructive jaundice:  Positive [2.4]; Negative [0.23]

9.  Transhepatic cholangiography and endoscopic retrograde cholangiopancreatography for obstructive jaundice:  Positive [95]; Negative [0.05]

10.  Aspartate amino transferase for  acute viral hepatitis:  Normal [0.1];  <200 U/L [0.4]; 201-400 [1.0]; 401-600 U/L [( 7]; 601-1000 U/L [( 20]; >1000 U/L [(]

11.  HBsAg for hepatitis B:  Positive [27]; Negative [0.2] 

12.  IgM anti-HBc for hepatitis B:  Positive [45]; Negative [0.1]

13.  Anti-HAV for hepatitis A:  Positive [6.2]; Negative [0.01]

14.  IgM anti-HAV for hepatitis A:  Positive [99]; Negative [0.01]

15.  Alkaline Phosphatase (>135 U/L) for hepatic metastases:  Positive [5.4]; Negative [0.51]

16.  Serum amylase for acute pancreatitis:  Positive [9.1]; Negative [0.20]

17.  Serum lipase for acute pancreatitis:  Positive [24]; Negative [0.06]

18.  ERCP for pancreatic cancer:  Positive [32]; Negative [0.-05]

Infectious Disease Problems

1.  Throat culture for group A streptococcal pharyngitis:  Positive [9]; Negative [0.11]

2.  Rapid test for group A streptococcal pharyngitis:  Positive [80-95]; Negative [0.05-0.20]

3.  Enzyme Immunoassay (EIA) and Western Blot (WB) for HIV:                                                         Positive EIA & Negative WB [10]; Positive EIA & Indeterminate WB [35];                                 Positive EIA & Positive WB [130000]  

4.  EIA ALONE for HIV:  [0.01] Nonreactive
Respiratory Problems

1.  CHEST X-RAY for malignant pulmonary nodules: <1.5cm [0.1]; 1.5-2.2 cm [0.5]; 2.3-3.2 cm [1.7];      3.3-4.7cm [4.3]; 4.3-5.2 cm [6.6]; 5.3-6.0 cm [29.4]

2.  Transthoracic needle biopsy for solitary pulmonary nodules:  Positive [16]; Negative [0.06]

3.  VENTILATION-PERFUSION (V/Q) SCANNING for pulmonary embolism:  Multiple segmental or larger with mismatch, or perfusion defect much larger than matching ventilation or chest x-ray defect  [( 15]; indeterminate with chest x-ray defect similar in size to V/Q mismatch [1]; subsegmental, single, mismatch, mixed, larger matched, or perfusion defect much smaller than matching ventilation or chest x-ray defect [0.3]; normal or near normal pattern [0.2]

4.  pleural fluid to blood Lactic dehydrogenase ratio >0.6 for exudative pleural effusion:  Positive [43]; Negative [0.14]  

5.  pleural fluid to blood Protein ratio >0.5 for pleural effusion:  Positive [45]; Negative [0.10] 

6.  pleural fluid Cytology for malignant pleural effusion:  Positive [(]; Negative [0.37]

7.  SPIROMETRIC TESTS (Middle-aged smoker >20 pack years) for COPD:  FEV1 Positive [1-4], FEV1 Negative [0.7-1]; FEV1/FVC Positive [2-5], FEV1/FVC Negative [0.6-0.9]

Musculoskeletal & Immunologic Problems
1.  Crystal examination for monoarticular arthritis:  Positive [84]; Negative [0.16]

2.  Gram stain for nongonococcal septic arthritis:  Positive [65]; Negative [0.35]

3.  Gram stain for gonococcal arthritis:  Positive [25]; Negative [0.75]

4.  CT SCan for the evaluation of back pain from malignancy:  Positive [4.8]; Negative [0.06]

5.  PLAIN X-RAY for osteomyelitis:  Positive [2.7-9.0]; Negative [0.11-0.29]

6.  ANA by fluorescence (positive undiluted) for SLE:  Positive [5.0]; Negative [0.013]

7.  Lupus erythomatosus cell preparation (two cells) for SLE:  Positive [25]; Negative [0.25]

8.  Westegren ESR (> 30 mm/h) for temporal arteritis:  Positive [3.3]; Negative [0.01]

9.  Temporal artery biopsy(mononuclear cell infiltrate & disruption of internal elastic lamina) for temporal arteritis: - Positive [70]; Negative [0.30]

Endocrinologic Problems
1.  CENTRAL OBESITY for hypercortisolism:  Present [3.1]; Absent [0.14]

2.  Ecchymoses for hypercortisolism:  Present [8.8]; Absent [0.50]

3.  MIDNIGHT Plasma cortisol (>6-15 (g/100ml) for hypercortisolism:  Positive [24]; Negative  [0.04]

4.  TOTAL T4 for hyperthyroidism:  Positive [10]; Negative [0.11]

5.  Free T4, free T4 index for hyperthyroidism:  Positive [19]; Negative [0.05]

6.  Total T3 for hyperthyroidism:  Positive [8.7]; Negative [0.14]  

7.  Free T3 for hyperthyroidism:  Positive [32]; Negative [0.03]

8.  TSH for hyperthyroidism:  Positive [>99]; Negative [0.01]     

9.  TSH for hypothyroidism:  Positive [99]; Negative [0.01]

10.  Total T4 for hypothyroidism:  Positive [4.5]; Negative [0.12]

11.  Free T4, free T4 index for hypothyroidism - Positive [9.0]; Negative [0.11]

12.  FNAB (cytology suspicious or positive) for thyroid CA:  Positive [3.5], Negative [0.17]

13.  Mammography for detecting breast CA:  Positive [13], Negative [0.27]

genitourinary Problems
1.  Prostatic acid phosphatase for nonpalpable prostate CA:  Positive [1.9-10]; Negative [0.72-0.83]

2.  Transrectal ultrasonography for prostate CA:  Positive [2.4-7.0]; Negative [0.33-0.53]

3.  Plasma testosterone for impotence  (positive result varies):  Positive [32]; Negative [0.03]

Hematologic Problems
1.  Transferrin saturation (< 16%)  for evaluating anemia due to iron deficiency:  w/o chronic ds or complications - Positive [19], Negative [0.03];  w/ chronic ds or complications - Positive [3.2], Negative [0.04]

2.  Serum ferritin by radioimmunoassay (< 12 ng/mL) for iron deficiency anemia:  w/o chronic ds or complications - Positive [97], Negative [0.03]; w/ chronic ds or complications - Positive [65], Negative [0.35]

3.  PTT (any intrinsic factor) for preoperative screening deficiency:  Positive [49], Negative [0.02];  

4.  PTT (Factor VIII) for preoperative screening deficiency:  severe - Positive [50], Negative [0];  moderate- Positive [50], Negative [0.01];  mild- Positive [45]; Negative [0.1]

5.  PTT (Factors IX, XI, V, X) for preoperative screening deficiency:  Positive [50]; Negative [0]
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AT THIS POINT, EMPHASIZE THAT THE 1ST 4 CRITERIA ADDRESS VALIDITY OF STUDIES.  ANY PROBLEMS WITH THESE CRITERIA WILL LEAD TO SOME FORM OF BIAS (WHICH MAY VARY IN MAGNITUDE AND DIRECTION).
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