Hierarchy of evidences (quality hierarchy of studies) – Evaluation in reality closeness of different study types
Aim of this practical session: 

· Acquiring skills to choose items of high value (greater closeness to the truth) when you have the articles / studies of different types
Utility:
• Ability to sort items of value that you read as future physicians or documentation for the thesis, personal research, doctoral
Indications: 

Answer the following questions after reading the scenarios; also use the explanations in the brackets. 
	Different types of medical studies, even perfectly done, without systematic errors (valid studies) may come closer or further to reality. 

In order to know what to read, as a doctor, clinician or researcher it is essential to know the hierarchy of study types. 

Thus, if we search studies on a certain subject in a bibliographic study data base (like Medline/Pubmed), we are not supposed to read any study from the ones obtained as a result of a search query. Out of all the studies given for a search strategy, we will choose to read firstly the studies that come closer to reality. In case we can’t find studies of this sort, we will read the studies which are not that close to the truth. In case the studies closer to reality have errors, then we will read those which are further from reality, but do not contain errors.

Depending on how much a study is closer to reality, we can determine that it is higher in the hierarchy of evidences and vice versa. The hierarchy of evidences may be established by using numbering, starting with 1 until 5, also using subclasses (eg. 1a, 1b). In this hierarchy 1 represents the studies closer to the truth, 5 being the furthest from it.
Actually, there isn’t a unique hierarchy. There is a hierarchy for the types of studies for each type of clinical question. So, there are therapeutic, prognostic or diagnostic types of hierarchies. Let’s not forget that there are more types of studies and their hierarchies.

Below there are presented three hierarchies for certain types of clinical questions: (from Centre for Evidence-Based Medicine, adapted, simplified for didactic purposes): 

Therapeutic Studies / adverse reactions /etiology/prevention 
1a: Systematic reviews for randomized controlled trials 
1b: Randomized controlled trial  with narrow confidence intervals 

2a: Systematic reviews for cohort studies
2b: Cohort study (including low quality randomized controlled trials (eg. Followed-up patients below 80%) 

3a: Systematic reviews for case-control studies 
3b: Case-control study
4: Series of cases (or a cohort or case-control studies of low quality) 

5: Experts’ opinion without explained critical evaluation or, based on physiology or, based on fundamental research, or based on certain principles. 
Prognostic Studies
1a: Systematic reviews for cohort studies
1b: Cohort study with followed-up patients below 80%

2a: Systematic reviews for retrospective cohorts (case-control studies) or untreated control groups out of  randomize controlled trials
2b: For retrospective cohorts (case-control studies) or untreated control groups out of  randomize controlled trials
3.-
4: Series of cases (or a cohort or case-control studies of low quality) 

5: Experts’ opinion without explained critical evaluation or, based on physiology or, based on fundamental research, or based on certain principles. 
Diagnostic Studies 
1a: Systematic reviews for diagnostic studies of 1b level 
1b: Independent comparison, using the blind method, patients taken in a corresponding consecutive manner, on which the reference test and the new test were applied.

2a: Systematic reviews for diagnostic studies of 2 level 
2b: Any of the following: 

3a: Comparison using the blind method or the  objective one 
A study with a group of nonconsecutive patients, or a narrow spectrum of subjects; but on whom both tests were applied, the reference one and the new test. 

3b: Independent comparison, using the blind method, on a spectrum of corresponding subjects, but for which the reference test wasn’t applied to all patients. 
4: Any of the following situations: 

Comparison using a reference test which was not objective, or the blind method was not used, or the comparison was not independently done. 

5: Experts’ opinion without explained critical evaluation or, based on physiology or, based on fundamental research, or based on certain principles.



Therapeutic studies
Scenario: 

You are a gastroenterologist doctor. You have a patient with gastroesofagian reflux dissease (GERD). 

You are interested to find out which of two protons pomp inhibitors drugs would you use for your patient. You have Omeprazol and Esomeprazol in the hospital’s pharmacy (comonly used in treating GERD).

On Pubmed you do a search and obtain several articles that Omeprazol and Esomeprazol in GERD treatment. 

The first article from the list of results is a randomized controlled trial.

Röhss K, Lind T, Wilder-Smith C. Esomeprazole 40 mg provides more effective intragastric acid control than lansoprazole 30 mg, omeprazole 20 mg, pantoprazole 40 mg and rabeprazole 20 mg in patients with gastro-oesophageal reflux symptoms. Eur J Clin Pharmacol. 2004 Oct;60(8):531-9. 

You click on the article and observe that its results are highly statistically significant. In the study they show that  esomeprazol (40mg) has maintained the gastric  pH at  values over 4, after  5 days of treatment, there was a proportion of: 69.8% esomeprazole versus 43.7%, omeprazole p<0.0001. The Information sounds good ... but!

You remember from Medical Research Methodology that you were told not to read just the first article returned by a search strategy. 

Thus you look further and find a different article. The next article you found was the following:

 Vakil N, Fennerty MB. Direct comparative trials of the efficacy of proton pump inhibitors in the management of gastro-oesophageal reflux disease and peptic ulcer disease. Aliment Pharmacol Ther. 2003 Sep 15;18(6):559-68. 

Reading the Material and Method section of the article you observed that the authors have searched through 2 medical data bases and identified all the randomized controlled trials related to proton pomp inhibitor type of drugs used in treating GERD. Only the high quality trials were taken in the analysis. In the end the study was based on 32 trials. This tells you that it is a review of randomized controlled trials.

Reading the Results section you observe that the effect of esomprazol comes earlier than in case of omeprazole when diminishing the GERD symptoms. Also, the healing of esophagitis was better using esomeprazol then omeprazol. Still, the authors of the article mention that the data are not enough to establish the superiority of a drug or the other.


Requests:


Which of the two articles found is higher in the hierarchy of evidences for a therapeutic question?

From the two which would you choose to solve the case in the scenario and explain why?

Which of the two given drugs would you use to treat your patient suffering from GERD?

After the experience given above, in the future you will not jump to the first article returned by a search strategy, but you will read the best articles in hierarchy of evidences for a therapeutic study.

 If you have a question in the therapy domain, which is the first type of study that you need to look for in order to answer the question?

If you haven’t found any studies of the type mentioned above, which is the next type to look for?

Is a systematic review for case-control studies better than a cohort study when it comes to the therapy domain?

Is a systematic review for randomized controlled trials better than a systematic review of cohort studies when it comes to the therapy domain?

Is a systematic review of cohort studies better than a cohort one when it comes to the therapy domain?

Prognostic studies

Scenario:

You are a resident doctor. While in the coffee break in the doctors’ office, a colleague tells you that drinking coffee made out of coffee grains is a positive thing because in contains fibers and fibers reduce the risk of developing colon cancer. 

You just revised the hierarchy of evidences so you want to check yourself the statement that fiber consumption (as a protective factor) reduces the risk of developing colon cancer is true. 

In order to be efficient in your work, you decide to look only for the best type of articles in the hierarchy of evidences for prognostic studies.

 Requests:

If you have a question in the prognostic domain, which is the first type of study that you need to look for in order to answer the question?

Thus, you start looking for the above type of articles on the computer, searching in medical bibliographical data bases. You encounter the following articles with some relevant information about them:

Ryan-Harshman M, Aldoori W. Diet and colorectal cancer: Review of the evidence. Can Fam Physician. 2007 Nov;53(11):1913-20. ​– it states that the effect of fibers on colon cancer is hard to determine because the consumption of fibers in general is low.
 Ströhle A, Maike W, Hahn A. [Nutrition and colorectal cancer]. Med Monatsschr Pharm. 2007 Jan;30(1):25-32. ​– it states that there aren’t enough evidences in the prevention of colon cancer due to fibers consumption.
Doyle VC. Nutrition and colorectal cancer risk: a literature review. Gastroenterol Nurs. 2007 May-Jun;30(3):178-82; quiz 182-3. ​– it states that there aren’t strong evidences to sustain that there is a link between the consumption of fibers and the prevention of on colon cancer.
Burnstein MJ. Dietary factors related to colorectal neoplasms. Surg Clin North Am. 1993 Feb;73(1):13-29. – It states that there is an inverse proportional link between the consumption of fibers and the prevention of on colon cancer.
All the above articles are reviews of prognostic studies, prospective or retrospective. 

From the above 4 articles which one would you choose as being the best regarding the novelty of the information? (a difference of a few months between articles is not as important. It is good to read several recent articles on a topic)
Thus you have seen the importance of searching for the Latest Evidence in a certain field.

What is the conclusion that you can sum up the given results when it comes to evaluating the relationship between the consumption of fibers and the prevention of on colon cancer?

What type of article is inferior to a systematic review of cohort studies in the hierarchy of evidences for the prognostic domain?

Is a case-control study better than a cohort study in the hierarchy of evidences for the prognostic domain?

Is a systematic review for case-control studies better than a case-control study in the hierarchy of evidences for the prognostic domain?

Diagnostic studies 

You are a resident doctor and you just found out that there is a new technique called elastosonography, which is used in the differential diagnosis of  Thyroid nodules  regarding their benign or malignant nature.
You want to find out some articles about the sensibility and specificity for this new technique. You are determined to look only for the highest quality studies according to the hierarchy of evidences for the diagnostic domain.

You couldn’t find any reviews for diagnostic studies on the given subject. You did find the following article:

Tranquart F, Bleuzen A, Pierre-Renoult P, Chabrolle C, Sam Giao M, Lecomte P. [Elastosonography of thyroid lesions]. J Radiol. 2008 Jan;89(1 Pt 1):35-9.

 This study presents the evaluation of 96 consecutive patients in an independent blinded manner using the elastosonografic test and using the histopathological evaluation for the benign or malignant diagnosis of Thyroid.

On which level in the hierarchy of evidences for the diagnostic domain is this article?

After you assessed if the article is methodologically good enough, you realize that you haven’t checked yet if the sensibility and specificity for the diagnosis method were computed or not... Surprise! ... the article did not mention anything of the sort ...

Dissatisfied of the findings you decide in the future to check first if the study evaluats what you are looking for and only after that to check its methodological quality.

Thus, you look further and find a new article:

Cakir B, Aydin C, Korukluoğlu B, Ozdemir D, Sisman IC, Tüzün D, Oguz A, Güler G, Güney G, Kuşdemir A, Yavuz Sanisoglu S, Ersoy R. Diagnostic value of elastosonographically determined strain index in the differential diagnosis of benign and malignant thyroid nodules. Endocrine. 2010 Nov 15. [Epub ahead of print].

This study evaluates  391 nodules in  292  consecutive patients in an independent, blinded manner using the elastosonografic test and using the histopathological evaluation for the benign or malignant diagnosis of Thyroid.

Is this study better than an identical study done on a group of nonconsecutive patients in the hierarchy of evidences for the diagnostic domain?

Is this study better than a systematic review for diagnostic studies of level 1b which evaluates the same diagnosis technique?

Conclusion: Today’s activity helps you to :
• 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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