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Module 1, Lecture 6 – Test Diagnostic Epidemiology
Goals:

1. Summarize the microbiome link to disease (and therapy/engineering).
2. Discuss epidemiology in the context of disease diagnostics – sensitivity and specificity.
3. Explain weighted and unweighted UniFrac

Learning outcomes:

1. Be able to identify and discuss the links between host associated microbial communities, stressors, and the immune system in health and disease.
2. Be able to differentiate between sensitivity and specificity and related measures to evaluate the use of diagnostic assays and understand their context in epidemiology
3. Be able to explain why weighted vs unweighted UniFrac matters
A. Host, Microbial community in Health and Disease.

1. Microbial community is develops with input from:

Genetics


Diet


Environment


Physiology

2. In response to perturbations the community may:


Change state


Be resilient

Become dysbiotic

3. Dysbiosis can alter immune balance resulting in disease


Altering inflammatory balance 


Change physiology


Change susceptibility to infection?
HIV microbiome example
B. Primer in Test Epidemiology
1. Sensitivity and Specificity
Sensitivity - the likelihood of a positive test result in patients known to have the disease (pT+/D+). aka – “true-positive rate” or “operational sensitivity”
Specificity - the likelihood of a negative test result in samples known to be free of the microbe (pT-/D-). aka - “true negative rate”
2. Predictive value (positive or negative)
While test development evaluates sensitivity and specificity, predictive value is most important to the clinical context – i.e. How likely is a negative (positive) test predictive of true negative (positive) for disease/pathogen?

Sensitive to the prevalence of disease in the population

3. Likelihood ratios
Likelihood ratios are used for assessing the value of performing a diagnostic test. They use the sensitivity and specificity of the test to determine whether a test result usefully changes the probability that a condition (such as a disease state) exists.
4. Test accuracy
Accuracy is subject to prevalence considerations 
C. Host Pathogen modeling

Net reproductive ratio (R0)
· The basic reproductive rate for a finite period of time of the pathogen in the host population when resources (hosts) are not limiting
· Number of secondary cases caused by a primary case (in a population of susceptibles)

How will infection in the population behave if:

R0>1:

R0<1:

R0=1:

When a pathogen establishes itself, a simplistic assumption (but fair one) may be that individuals die or are immune ( what will transmission do relative to Ro as this occurs? Reffective (Re) is generally lower than R0.

Intuitively, you may understand that the proportion of the population that is vaccinated needs to be higher the higher R0 is for protection to occur.

Next time:

Phylogenetics

Our goal will be to understand different ways to produce a phylogenetic tree that describes the likely descent from a common ancestral sequence of a group of aligned sequences.

