Epi 204, 2013
Homework Set 4
Due October 10, 2013
Do problems 1, 3 and 4 from Chapter 4 of EBD and the following 3 additional problems 

4-13. Serum Lactate for Sepsis

Serum lactate is a prognostic test used to predict risk of death in emergency department patients with severe infections.  (As we will see, prognostic tests, like diagnostic tests, can be evaluated using ROC curves.)  Shapiro et al 1()
 performed a cohort study of the association between serum lactate level at presentation and in-hospital mortality in patients hospitalized through the ED with an infection.

	
	Died
	Lived
	Total
	
	

	Lactate mmol/L
	N with result
	% with result
	N with result
	% with result
	N
	Risk of death
	LR

	>4
	38
	36%
	96
	8.2%
	134
	28.4%
	

	2.5-4
	24
	23%
	243
	21%
	267
	9.0%
	

	0-<2.5
	43
	41%
	834
	71%
	877
	4.9%
	

	Total
	105
	100%
	1173
	100%
	1278
	
	


As shown in the table, in-hospital mortality was 28.4% in patient with lactate > 4 mmol/L and only 4.9% in patients with lactate < 2.5 mmol/L.

a) Calculate and fill in interval likelihood ratios for the 3 lactate result categories in the table above. [3]

b) Draw an approximate ROC curve for lactate on the grid below using the data above.  Label the axes and label each point with the X and Y coordinates and lactate cutoff it represents. [5]
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The authors also presented the following histogram of lactate results.
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Figure 1. Histogram of lactate results.




c) Note that the 30 highest lactate levels (all ≥ 5.0) occurred in patients who died.  Draw a second ROC curve on grid above, and include an additional point corresponding to a cutoff of 5.0.  (Recall that there were 105 total deaths.) [2]
d) Looking at the ROC curve you just have drawn, suggest cutoffs for classifying lactate levels into "Low," "Medium" and "High." [2]
4-14. 
Cordeiro et al. 2()
examined the utility of various predictors for the diagnosis of asthma in a population of individuals with allergy.  The following figure shows the ROC curve for three predictors, Fractional Exhaled Nitric Oxide (FeNO, solid line), total serum IgE (totIgE, dotted line, an antibody associated with allergy), and the Tiffeneau index (the ratio of FEV1 to FVC in spirometry, dash-dotted line, which is a continuous measure of the proportion of a deep breath the person can forcefully exhale in 1 second).  


[image: image3.png]ROC Curve

—Feto
Titeneau
- tollgE

00

00 02 04 08 08 0

1-Specificity




a)
The authors report an AUC of 0.24 (95% CI of 0.14 to 0.35) for the Tiffeneau index. How did the authors manage to find a predictor that was worse than chance in predicting asthma? [2]
b)
What should the correct AUC have been? [1]

The figure below fixes their mistake (the two other ROC curves are greyed out for clarity).
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The shape of the corrected ROC curve suggests that you could dichotomize the test as “low” (abnormal) or normal.

c)
Circle the point on the ROC curve where you might do this. (Hint: Pretend the slope is constant for sensitivity > 0.44.) [1]
d)
What are the LR+ and LR- associated with this breakpoint? [2]
4-17. Grim Reaper’s Walking Speed

To estimate the walking speed of the Grim Reaper, Stanaway et al3


( ADDIN EN.CITE )
 studied walking speed as a predictor of mortality in 1705 Australian men at least 70 years old.  Of the 1705 men, 266 died during follow up.  They treated walking speed (in meters/sec) as a continuous diagnostic test and created the ROC Curve for mortality below:   Slower walking speed was a predictor of higher mortality in this study.  
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a) What are the two errors in the labeling of this figure?  
b)  What part of the ROC curve refers to the slowest walking speeds?

The authors found that although there were 266 deaths during follow-up, no one in the cohort who walked faster than 1.36 m/sec (about 3 miles per hour) died.  They proposed the following explanation: "This supports our hypothesis that faster speeds are protective against mortality because fast walkers can maintain a safe distance from the Grim Reaper."    
c) Roughly how many men walked faster than 1.36 m/sec?  (Again, of the 1705, 266 died during follow up, so 1705 – 266 = 1439 survived.)
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