Critical appraisal of scientific articles. Assessing the validity of scientific articles. 
Aim of this practical session: 

· Acquiring skills for critical appraisal of the validity of the studies (items) that you read, using criteria specific to various types of studies

Utility:
• Critical assessment of the validity of the studies (items) that you read for the documentation for the thesis, personal research, doctoral

• Critical assessment of the validity of the studies (items) that you read as future clinicians

• Ability to sort items of value that you read as future physicians or documentation for the thesis, personal research, doctoral
Validity evaluation of articles we read
Indications: 

Answer the following questions after reading the scenarios; also use the explanations in the brackets. 
Therapy studies
Scenario: 
You have a patient suffering from multiple sclerosis.

The hospital in which you work just received a donation consisting of a medicine that might be used in treating multiple sclerosis, or so have you heard. (Natalizumab – is a selective adhesion molecule inhibitor, which is thought to block the white blood cells adhesion to the brain vascular cells, thus reducing the inflammatory response to multiple sclerosis. 
You are not sure about the effectiveness of Natalizumab, so you do some research on the Internet to clarify the situation. You find an article- a clinical trial- on the subject. (Polman CH, O'Connor PW, Havrdova E, et al, for the AFFIRM Investigators. A randomized, placebo-controlled trial of natalizumab for relapsing multiple sclerosis. N Engl J Med 2006;354:899-910.) You ask yourself if the study was correctly accomplished (if it is valid or not). 
From the study you kept in mind the following affirmations in order to evaluate its validity:

· In the Materials and Methods chapter of the study you found that 942 subjects with multiple sclerosis were placed into samples in a randomized and concealed manner („allocation concealed”) in a 2:1 report in order to receive either natalizumab or placebo. 
· The treatments’ effects were evaluated by neurologist who was not informed about the type of treatment given to patients. The patients did not know what they received.

· The data analysis was made according to the intention to treat („intention to treat analysis”)

· In the Results chapter of the study there was a table with the patient characteristics. The 2 groups were similar in characteristics at the beginning of the study

· About 9% of the subjects from each group have redrawn from the research, but half of them were still monitored. 

· The percentage of subjects without relapse after 1 year was 77% vs. 56% (Natalizumab vs. placebo), and NNT was 5, after 2 years the percentage was 67% vs. 41%, and NNT = 4. The results were statistically significant.
· The most important side effects in the treated sample (with natalizumab) fatigue (27% vs. 21%) and an allergic reaction to it (9% vs. 4%).

Requirements: mark in red the correct answers for the following 
1. Essential criteria in validity evaluation
a. The treatments were randomly assigned to the subjects(YES/NO)

b. The treatment allocation was concealed („allocation concealed”)? (YES/Vague/NO) (the person who registers the subjects into the study doesn’t have to know which patient received a certain treatment)
c. Were the subjects followed enough time (so that the treatment effect can be visible)? (YES/NO) 
d. Were there enough patients left in the study in order to do a non-biased analysis? (YES/NO) (if withdrawal/ quitting rate < 20% - then the number of subjects KEPT in the study or their percentage is  >= 80% ) 
e. Were all the patients analyzed in the samples they were randomized into (the analysis was of the “intention to treat” type - „intention to treat analysis”)? (are the subjects analyzed as if they all took the treatment correctly- natalizumab or placebo- even if they did not do so or they may have taken it discontinuously) (YES/NO)

f. Was the trial controlled? (YES/NO) (The intended treatment was compared to a  control one – nothing, placebo, reference treatment, another treatment)
2. Secondary criteria in validity evaluation
a. Are the followed group and the control one comparable? (YES/NO) (The comparability of samples shows how efficient the randomization was. Randomization’s purpose is to make the compared samples as similar as possible when it comes to the factors that may influence the desired result- known and unknown factors. The two samples are comparable if the known factors which may influence the results are evenly distributed among the 2 groups. In case they are not evenly distributed among the compared groups, their effect may be controlled using different techniques (stratification, regression). Through control their effect on the results is eliminated.)
b. Is the blind method used in case of 

i. Patients? (YES/Vague/NO) (the patient doesn’t know which treatment he/she receives) 

ii. Doctors who treat? (YES/Vague/NO) (the doctor who treats doesn’t know which treatment he/she gives)

iii. Investigators who observe the result? (YES/Vague/NO) (the investigator who observes the result doesn’t know who received a certain treatment) 

c. Is the study a negative one? (There aren’t any significant statistical differences between the compared (p>0,05))? (YES/NO).

Only if the study is negative answer to the following question: The power of the study is big enough? (YES/NO) (The power of a study consists of the minimal difference that can be observed, if the difference is real, with a certain probability (usually 80%), Eg. A study may have the power of observing a  ARR of 10% (a difference of 10% between the treatments)  with a probability of  80% - thus, if there really is a difference between the treatments greater or equal to 10% (ARR) the study may observe this difference in 80 cases out of 100 (if we were to have 100 identical studies, 80 of them would see the difference)) 

Do you consider the study valid? (YES/NO) (we will consider a study valid if the essential validity criteria are met. Each validity criteria that is not met lowers the quality of the study)
OPT: Additional questions:

· What is the value of ARR at 2 years and how would you interpret it in words?

· How would you interpret NNT at 2 years in words?
Prognostic studies
Scenario:

One of your colleagues reads an article and asks you if the study is valid or not. (Alli C, Avanzini F, Bettelli G, Colombo F, Torri V, Tognoni G. The Long-term Prognostic Significance of Repeated Blood Pressure Measurements in the Elderly. Arch Intern Med. 1999;159:1205-12.) 

From the study you kept in mind the following affirmations in order to evaluate its validity:

· In the Introduction chapter of the study you found that it analyses the prognostic importance, on the long run, of repeated measurements for systolic and diastolic blood pressure of elderly patients.
· The Material and Methods chapter of the study states that it is a cohort one, observational and prospective. 
· An observer, who did not know the characteristics of the patients (blood pressure), checked the cause of death. 

·  3858 subjects older than 65 were studied. The subjects were randomly picked from the patients of 444 Italian family doctors. The subjects were chosen regardless of their visit to the doctor in 1983. The cohort was followed for 10 years.

· During the development of the study we lost track of 74 (1,9%)  subjects. 
· In order to evaluate the impact of systolic and diastolic blood pressure on mortality, the researchers did a multivariate analysis taking into account at the beginning of the study other cardiovascular risk factors, illnesses and antihypertensive treatments.
· The mortality relative risk caused by high systolic blood pressure  (with 20 mm Hg) compared to normal systolic blood pressure  is 1,17 (95% CI 1,09-1,25), respectively for  diastolic blood pressure (cu 10 mm Hg) is 1,01 (95% CI 0,95-1,19).
Requirements:  

1. Essential criteria in validity evaluation

a. Is the studied sample representative? (YES/NO) 

b. Is the studied sample clearly defined? (YES/NO) (using inclusion, exclusion criteria)
c. Is the illness stage well defined for the subjects of the study? (YES/NO/Can’t be applied)

d. In a cohort study, the patients were identified before the development of the expected results? (YES/NO) (i.e. before the disease/death)
e. Were the subjects followed for a period of time long enough (so that the effects may occur? (YES/NO) 

f. Were there enough subjects left in the study for an unbiased analysis?? (YES/NO) (if withdrawal/ quitting rate < 20% - then the number of subjects KEPT in the study or their percentage is  >= 80% )
2. Secondary criteria in validity evaluation 
a. The results were evaluated using the blind method? (YES/NO) (the investigator who observes the result doesn’t know who received a certain treatment)

b. The criteria for the results are objective? (YES/NO)

c. Was there an adjustment made for the important prognostic factors? (YES/NO) (in case there are known factors which may influence the prognostic, especially if they aren’t equally distribute among the samples- their effect may be controlled using different techniques (stratification, regression ). Through control their effect on the results is eliminated.)
Do you consider the study valid? (YES/NO)

Additional questions:

· How would you interpret RR for the mortality caused cardiovascular reason according to SBP?

· Which would be the result of a statistical test (value of p) for cardiovascular mortality for the group with high DBP(cu 20 mm Hg) versus un group cu normal DBP?

· would p<0,05 ? (YES/NO)
(If the absence of a link/ difference is within the confidence interval then the result is NOT statistically significant (p>0,05), but If the absence of a link/ difference is outside the confidence interval then the result IS statistically significant (p<0,05). For the ratio type indicators eg. RR, OR, HR, the absence of the effect is indicated by value 1 and for the difference type indicators eg. RA, ARR, means difference, or percentage difference, the absence of the effect is indicated by value 0.)
Diagnostic studies
Scenario:

You are a resident doctor. You have an Internal Medicine module in a  university hospital. In the salon that you work in a group of student have semiology activities assisted by a professor. He tells them about the usefulness pulse palpation in identifying fibrillation and atrial flutter as a screening method.
Being distrustful by nature, you search quickly in the medical literature evidence that sustains such an affirmation. You find an article on the subject:  (Somerville S, Somerville J, Croft P, Lewis M. Atrial fibrillation: a comparison of methods to identify cases in general practice. Br J Gen Pract 2000;50:727–729.). 

The article must be evaluated in a critical manner. From the study you kept in mind the following affirmations in order to evaluate its validity:

· The study was done on  1235 de subjects older then 65 , registered at 9 family doctors. The subjects were asked to be diagnosed with an electrocardiogram (EKG) screening test.
· A nurse has palpated and wrote down the pulse. The irregular pulse was considered abnormal.
· The researchers found the following indicators: prevalence – 4,6%, Se 95% (95% CI 85-98), Sp 70% (95% CI 67-73), LR+ 3,1 (95% CI 2,8-3,5), LR- 0,09 (0,03-0,25).
Requirements: 
1. Essential criteria in validity evaluation
a. Is the reference test acceptable? (YES/NO) (can we be sure that the test shows the truth- is it the best diagnostic test or among the best ones used for the desired aspect)
b. Were the new and standard tests independently evaluated? (YES/Vague/NO) (different investigators evaluated the 2 tests) 

c. Was the blind method used? (YES/Vague/NO) (neither the new test’s investigator, nor the standard test’s one knew about the other’s results)
d. Was the test evaluated on a sufficient number of patients? (YES/Vague/NO) (similar to what happens in real practical cases: including subjects in initial,  medium, severe stages of disease; subjects with similar pathologies; treated and untreated subjects – a group of such subjects may be created using randomized sampling or consecutive sampling) 

2. Secondary criteria in validity evaluation 
a. Is the standard test applied no matter of the new test’s outcome? (YES/Vague/NO)

b. The way of appling the tests- were they detailed enough so that they may be replicated ? (YES/NO) (it describes the way of executing the test, the patient’s preparations for the  test, contraindications / precautions for the test, precautions after the test, risks or uncomfortable issues for the patient  who is subjected to the test)

Do you consider the study valid? (YES/NO)

Scenario sequel: Talking to a colleague on this matter, she conducts a more thorough search on the subject. On its account she finds a valid review of diagnostic studies, that showed the diagnosis usefulness of pulse palpation in identifying fibrillation and atrial flutter.
Conclusion: Today’s activity helps you to :
• the critical assessment of the studies (items) that you read for the documentation of the thesis or other scientific papers that you read as future clinicians

• Acquiring skills to choose items of high value (greater closeness to the truth) when you have the articles / studies of different types

Save the changes you made to this document, and then close it.  
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