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(2 strains) 
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Evaluate & 
compare 
with class 

Test sensitivity – the likelihood of a 
positive test result in patients known to 
have the disease (pT+/D+).  
aka – “true-positive rate” or “operational 
sensitivity” 
	
  

Test specificity – the likelihood of a 
negative test result in samples known to 
be free of the microbe (pT-/D-).  
aka - “true negative rate” 



Calculating sensitivity and specificity 
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Sensitivity = a/(a+c) 10/15 d/(b+d) 83/85 = Specificity 
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Sensitivity = 10/15 83/85 = Specificity 
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Predictive 
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Prevalence and predictive values 
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Sensitivity and Specificity and Predictive values 
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Can sensitivity and specificity 
of tests differ indirectly?  

•  An example: 
– Disease burden (eg – heartworm) 
– Breed variation 
– High and low prevalence areas 



Liklihood ratios – diagnostic utility of a test 
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Sensitivity = 67% 98% = Specificity 

Liklihood 
Ratio for a 
Positive Test= 
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a/a+c 
1-(d/b+d) 
20/30 
1-(68/70) 

33.5 = 

1-(a/a+c) 
d/b+d 
1-(20/30) 
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0.33 = 



Test Accuracy 
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Accuracy = 
88/100 = 88% 

Prevalence = 
30/100 = 30% 



Comparing tests?  
•  When is a test with high sensitivity 

most useful? 

•  When is a test with high specificity 
most useful? 



Some sources of bias to consider 
in evaluating test performance 

•  Improper standards of validity 

•  The spectrum of test subjects 



Some Basic Epidemiology 

To add context to the infectious 
disease microbes 



Epidemiology 
Epidemiology is “the study of the distribution and 
determinants of health-related states or events in 

specified populations, and the application of this study 
to the prevention and control of health problems” 
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Comparing sequencing platforms in 
microbiome analysis 

Pla$orm	
   Method	
   Reads	
   16S	
   Metagenome	
   Notes	
  

Sanger	
   Dideoxy	
  
terminator	
  

750	
  bp	
   2-­‐3	
  reads	
  
to	
  cover	
  

Good	
  for	
  
database	
  
comparisons	
  

Accurate,	
  
costly,	
  slow	
  

Pyroseq.	
   Light	
  
emission	
  

400	
  bp	
   Good	
  for	
  
16S	
  but	
  not	
  
meta	
  

Illumina	
   Flourescent	
  
step-­‐by-­‐step	
  

100-­‐150	
   More	
  
coverage	
  
makes	
  up	
  for	
  
short	
  reads	
  

High	
  
coverage,	
  
low	
  cost	
  

3rd	
  
genera;on	
  

Electronic	
  
signal	
  

10-­‐100	
  kb	
   Great	
  for	
  
assembly	
  

Unknown	
  
error,	
  
usability	
  



Bases	
  to	
  Bytes	
  (Technology	
  Review	
  April	
  2012)	
  
Cheap	
  sequencing	
  technology	
  is	
  flooding	
  the	
  world	
  with	
  genomic	
  data.	
  	
  
Can	
  we	
  handle	
  the	
  deluge?	
  	
  
	
  


