Prof. Giuseppe Verlato – Exercises of Medical Statistics – University of Verona

Exercise 1. The kidney is fully developed in full-term neonates (born at a gestational age of 40 weeks), while preterm neonates’ kidneys do not perfectly work, so that small amounts of proteins are eliminated with urine.


The following table reports the urinary concentration (reported as grams per mole of creatinine) of alpha1-microglobuline in 7 full-term neonates (gestational age = 40 weeks) and in 7 preterm neonates (gestational age = 32 weeks) :

--──────────────────────────────────────────────────────────────────
newborn                1   2   3   4   5   6   7   SUM X    SUM X2
────────────────────────────────────────────────────────────────────
Full-term neonates     3   2   4   5   3   4   2     23        83

Preterm neonates      12  14  11  13  12  12   9     83       999

────────────────────────────────────────────────────────────────────
1a) Please compute the mean, median and standard deviation of alpha1-microglobuline urinary concentration in full-term neonates and in preterm neonates.

1b) Please compute the confidence interval of alpha1-microglobuline urinary concentration in full-term neonates.

1c) Which statistical test should be used to verify whether urinary excretion of alpha1-microglobuline differs between full-term neonates and preterm neonates ?
1d) Please specify the null and alternative hypotheses, and the significance level adopted.

1e) Please specify the degrees of freedom and the critical threshold.

1f) Perform the statistical test and draw your conclusions.
Exercise 2. Aminoglycosides are powerful antibiotics, often used to treat neonates’ infections. However, they can severely damage the kidney. Hence during aminoglycoside treatment, physicians often monitor urinary excretion of alpha1-microglobuline, an early marker of aminoglycoside-induced kidney damage. The following table presents urinary excretion of the biomarker in 7 preterm neonates, before and after aminoglycoside treatment:

────────────────────────────────────────────────────────────────────
neonate                 1   2   3   4   5   6   7    SUM X    SUM X2
────────────────────────────────────────────────────────────────────
Before treatment       12  14  11  13  12  12   9       83       999

After treatment        27  31  29  18  24  42  37      208      6564

────────────────────────────────────────────────────────────────────
2a) Please compute the mean, median and standard deviation of alpha1-microglobuline urinary concentration before and after antibacterial treatment.

2b) Please compute the mean, median and standard deviation of aminoglycoside-induced variation in alpha1-microglobuline urinary concentration.
2c) Which statistical test should be used to verify whether urinary excretion of alpha1-microglobuline is affected by aminoglycoside treatment ?

2d) Please specify the null and alternative hypotheses, and the significance level adopted.

2e) Please specify the degrees of freedom and the critical threshold.

2f) Perform the statistical test and draw your conclusions.
2g) Did you use the same statistical test to evaluate significance of differences in alpha1-microglobuline urinary excretion in Exercise 1 and Exercise 2? Why ?
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