Evaluation of a diagnostic method (Se, Sp, PPV and NPV)

1.1 Aim and utility of this practical session
· To create a research protocol for a study which aims at evaluating a diagnostic or screening method  
· To analyze data and to present the results of the analysis
· To interpret the results from a statistical and a clinical point of view
1.2 Scenario no. 1:
The aim of this study was to evaluate the ability of the reflectance confocal microscopy (RCM) to diagnose the basal cell carcinoma (BCC). 
The study objective was to evaluate the confocal microscopy’s diagnostic abilities in detecting BCC in comparison to the histopathological diagnosis (based on surgical excision).
The study was based on patients who presented clinical suspicions of BCC and registered at two hospitals in Amsterdam (Holland) between the 3rd of February 2015 and 2nd of October 2015. 

The patients included in the study were older than 18, presented clinical suspicions of BCC but were not previously treated, presented lesions suitable for conventional surgical excision and lesions were present for at least 1 month.
Patients were excluded if they presented lesions on high‐risk areas of the face, lesions larger than 20 mm, recurrent BCC, lesions not suitable for RCM (macroscopic ulceration or crust), or had an uncertain histopathological result or din not undergo a surgical excision.
The diagnosis was established first by using reflectance confocal microscopy and then by using histopathological confirmation based on surgical excision specimen. The responses of both methods were marked: positive/negative result to RCM and presence/absence of BCC, respectively.
Two dermatologists (>10 years of RCM experience) evaluated the RCM images for BCC presence. Both experts had no information about the patients’ clinical data or about the histopathological results.

The pathologists who inspected the surgical excision (histopathological results) had no information about the patients’ clinical data, or the RCM results.
The study evaluated 88 patients with both RCM and histopathological confirmation based on surgical excision.

Definitions:

· Basal cell carcinoma (BCC) is one of the most common types of skin cancer and one of the least aggressive (mostly treatable).  It develops at any age and was linked to excessive sun exposure. 
· The clinical diagnosis is a good indicator of BCC, but the precision diagnosis is based on the histopathological analysis after a surgical excision. 
· The surgical excision consists of the complete removal of the lesion using a minimally invasive surgical intervention. 
· Reflectance confocal microscopy (RCM) is an imaging technique using a high resolution microscope. It is non-invasive, offers the possibility to analyze tissue up to the cellular level and, thus, can make the difference between normal tissue and pathologic tissue (where the cellular morphology is changed). 
1.3 Research Protocol :
1. Write the aim and objectives associated with this study: 
Aim:

Objective: 
2. Write the research domain of this study:
Domain of research: 
3. Study type:
Based on study objectives:  

Based on the researchers’ role:  

Based on the technique used in the choice of groups: 
4. Look in the scenario for the answers to the following questions:
Which was the standard test?

Which was evaluated diagnosis test?

The doctors who applied the standard test, did they know the results of the other test? (Yes/No)
5. Results. Data analysis and presentation for RCM
· The contingency table for the evaluated diagnosis test and the presence of the illness (evaluated with the standard test):
Table 1. Relationship between reflectance confocal microscopy (RCM) and surgical excision
	
	Standard test
	

	Evaluated test
	BCC present
	BCC absent
	Total

	RCM +
	57
	5
	62

	RCM -
	6
	20
	26

	Total 
	63
	25
	88


· Based on the above table, identify and write the correct values for the following:
a) True positives = 

b) False positives = 

c) False negatives = 
d) True negatives = 
•    Compute the following indicators using formulas and write the results in the table below:
 Table 2. RCM results related to surgical excision (histopathology results)
	
	Reflectance confocal microscopy (RCM)

	Indicators 

(point estimators)
	Value
	95% Confidence Interval 

	Se =
	
	

	Sp =
	
	

	PPV =
	
	

	NPV =
	
	

	Accuracy =
	
	

	LR+ =
	
	

	LR- =
	
	


· Use Jamovi to compute the confidence intervals. The Excel file avec the data can be found here: BD_Dgen.xlsx
· Identify the numbers representing the lower and upper limits of the 95% confidence intervals for Se, Sp, PPV and NPV. In the yellow section of Table 2 write the 95% confidence intervals. Use the format: 95% CI (lower limit-upper limit).
6.  Data interpretation
1.5.A.  Interpret from a statistical point of view the results from exercise 1.4 (Table 2):
Point estimator interpretation:


-Se:


-Sp:


-PPV:


-NPV:  

Interpretation of the 95% confidence interval for Sp: 

1.5.B.   Interpret from a clinical point of view the results from exercise 1.4 (Table 2):
a) Diagnostic quality for the Se point estimator, in the clinical context  
(high/ moderate/ reduced/ almost absent):
b) Diagnostic quality for the Sp point estimator, in the clinical context  
(high/ moderate/ reduced/ almost absent):
c) Appreciate the results’ precision based on the width of Sp 95% confidence interval 
 
(wide interval – relatively imprecise results; narrow interval – relatively precise results):
d) The target population’s expected diagnostic quality, interpret the lower and upper limits of Sp 95% confidence interval (high/ moderate/ reduced/ almost absent): 
e) Appreciate the clinical use of the RCM as a screening test or precision diagnostic test 
               (high Se value- good for screening; high Sp value - precision diagnostic):

7. Use of Fagan Nomogram:
Using the Fagan nomogram (draw on the image below), check what is the probability of a patient with a negative RCM result to have BCC, knowing that the BCC’s prevalence is 1.4%. Write the probability:  ........... .
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1.4 Remember
•
Studies evaluating a diagnostic or screening method rely on the comparison to a standard diagnostic test.

•
The use of appropriate point estimators helps to evaluate the qualities of a new diagnostic or screening method.

•
Some diagnostic tests may be used for screening pathologies, while others may be used for a definite diagnosis of pathologies.
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