This part of the examination consists of 3 exercises with a number of sub-questions and an
appendix. Please mark which exercise and sub-question you are answering. Motivate your answers
by considerations, calculations, sketches, etc.
A group of researchers wanted to predict the death from ventilator associated pneumonia in patients
admitted to an intensive care unit. The authors measures the blood concentration of proANP on day
0 (D0) and day 4 (D4) after diagnosed ventilator associated pneumonia. They also recorded the age
and gender of the patients. They used this data to predict non-survivors. In the study-group 71
patients were enrolled of which 26 died.
1) (20 %) The percent of males and females distributed between survivors and non-survivors
are shown below:
Gender (%)
Male
Female
Total

survivors (n = 45)
66.7
33.3
100

non-survivors (n = 26)
46.2
53.8
100

Total (n = 71)
59.2
40.8
100

a. Use the χ2-test to test for association between gender and survival. Is there a
significant association?
b. Is the χ2-test valid in this case?
c. What is the odds ratio of survival for genders?
d. What is the 95% confidence interval of the odds ratio?
e. Is the odds ratio in agreement with the χ2-test and does it provide the same
information.

2) (10 %) The authors measures the blood concentration of proANP on day 0 (D0) and day 4
(D4). They constructed a ROC curve for each day for the proANP measurement with respect
to mortality.

a. What does sensitivity and specificity mean?
b. The authors write that the area under the ROC curve for day 0 is 0.71 (SD 0.06; P =
0.004) and 0.73 (SD 0.06; P = 0.004). What does this tell us?
3) (20 %) The authors constructed a logistic regression model to predict non-survivors in the
patient group.
a. Which parameter is the best single predictor for survival?
b. Why is to odds ratio calculated from the logistic regression not exactly the same as
the one you calculated by the χ2-test?
c. Will it be enough to measure the level of proANP at day 0 in order to predict death
by this model? (why? / why not?)
d. Calculate the regression coefficients for the logistic regression model.
e. What is the probability that a 39 year old male patent in the study will die, if his
proANP concentration is 600 pmol/L and 550 pmol/L at day 0 and 4, respectively.
Assume that the regression constant, β0, is -13.0.
Parameter
Age
Gender, female
ln(proANP) D0
ln(proANP) D4

odds ratio (95 % CI)
1.00 (0.96 - 1.04)
1.80 (0.62 - 5.26)
2.35 (1.05 - 5.26)
3.76 (1.39 - 10.18)

P
0.89
0.28
0.04
0.01

Tabel 1. The odds ratios for non-survivors based on a logistic regression model. PLEASE NOTE that proANP
concentrations are logarithmic transformed.
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