Lab 1

This case study is taken from “Using Heartbeat Characteristics and Patterns to Predict Sepsis in Neonates”, a learning module developed by faculty at Sweet Briar College and the University of Virginia. The data (taken from Kovatchev et al., in press) can be found in the Minitab worksheet P:\Data\MATH\Radmacher\sepsis.mtw. 

A substantial number of infants with very low birth weight (VLBW; less than 1500 grams) are born in the United States each year. Survival of infants with VLBW has improved with recent advances in neonatal intensive care, but diseases such as late-onset sepsis continue to be a noteworthy cause of morbidity and mortality (sepsis is a toxic condition resulting from the spread of a bacterial infection throughout the body) (1,2). Early diagnosis of neonatal sepsis is beneficial for successful treatment, but is difficult because clinical signs of sepsis are neither uniform nor specific. Recent research at the University of Virginia Medical School and the Wake Forest School of Medicine has established that heart rate characteristics can be used to predict sepsis 12 to 24 hours before the clinical diagnosis is made (3,4).

The time between two successive heartbeats is called the interbeat (RR) interval. For healthy individuals, a fair amount of variability is found in the length of RR intervals over a short period of time. The Minitab worksheet contains two time series of RR intervals for a single VLBW infant, one distant from and one near to acute clinical deterioration of the patient due to sepsis. For each time series, the lengths of 4096 consecutive RR intervals were measured. 

1. Make a time series plot for each of the time series, with RR interval length on the vertical axis and order of measurement on the horizontal axis.

a. Choose “Index” as your time scale in Minitab.

b. Make your vertical axis range from a minimum of 300 to a maximum of 600 (click on the down arrow beside Frame in the Time Series Plot dialog box and choose “Min and Max…” from the pull-down menu).

c. Give your plots appropriate labels and titles!

2. Make a histogram for each of the time series that shows the distribution of RR interval lengths.

a. Use relative frequencies (percents) for your histograms.

b. Give your plots appropriate labels and titles!

3. Compute the mean, median, standard deviation and IQR of the RR intervals for each of the time series.

4. Produce side-by-side modified boxplots that compare the distributions of RR intervals for the two time series (see p. 47 of Moore & McCabe for a description of modified boxplots).

a. Modified boxplots are the default type of boxplot created in Minitab. 

b. In the “Graph Variables” section of the Boxplot dialog box, place “Distant” in row 1 of the Y column and “Near” in row 2 of the Y column (leave the X column blank). Click on the down arrow beside Frame and select “Multiple Graphs” from the pull-down menu, then select “Overlay graphs on the same page”.

c. Give your plots appropriate labels and titles!

5. Based on your work in questions 1-4 above, what preliminary insights do you have regarding the RR intervals distant from and near to sepsis in this particular infant. 

a. What is similar about the two time series? 

b. What is different between the two time series? 

c. Are the distributions of RR intervals for the two time series right-skewed, left-skewed or symmetric?

References

1. Stoll BJ, Gordon T, Korones SB, Shankaran S, Tyson JE, Bauer CR. (1996). Advance report of final natality statistics. Mon Vital Stat R
eport 44:1-88.

2. Gray JE, Richardson DK, McCormick MC, Goldman DA. (1995). Coagulase-negative staphylococcal bacteremia among very low birth weight infants: relation to admission illness severity, resource use and outcome. Pediatrics 95: 225-230.

3. Lake DE, Richman JS, Griffin MP, Moorman JR. (2002). Sample entropy analysis of neonatal heart rate variability. Am J Physiol 283:R789-R797.

4. Kovatchev B, Farhy L, Lake DE, Griffin MP, Moorman JR. (in press). Sample asymmetry analysis of neonatal heart rate characteristics prior to sepsis and sepsis-like illness. Pediatric Research.

