Clinical Epidemiology 2013:  HW#9



____________________

Chapter 10 Homework





NAME

Alternatives to Randomized Trials for Estimating Treatments Effects
1.  Write out (your own) answers to problem 10.1 and 10.5 in the text.  Note there is an error in problem 5: the subjects had received NONcardiac surgery.
2.  Do new problems 10.6, 10.8, and 10.10 below.
3.  Don’t forget to turn in your exam problem by 5:00 PM 11/14.  No credit if late! Send it early!
10-6. It has been shown that newborn rodents exposed to pain have long-term alterations in pain perception, and you are wondering whether the same thing happens in human newborns.  You have access to measurements of apparent newborn pain done as part of a randomized trial of anesthesia for newborn boys undergoing circumcision.  (The pain measurements are things like change in heart rate, intensity and duration of crying, levels of stress hormones, etc.)  The study found far fewer signs of pain in those randomized to anesthesia for their circumcision than in the controls.  These same infants, as well as uncircumcised boys from the same hospital are now to be videotaped as they receive their 4- and 6-month vaccinations; apparent pain from the injection will be rated by observers of the videotapes who will be blinded to perinatal events.

You plan to study the duration and intensity of crying after immunizations -- this will be your outcome variable.  What predictor variable would give you the greatest strength of causal inference to address the question of whether perinatal pain in newborns causes an increase in future pain perceptions?  Explain.

10-8. You have heard that mortality from pneumococcal disease in the elderly has declined with widespread vaccination of children with heptavalent conjugate pneumococcal vaccine (Prevnar®), and want to make a case that Medi-Care should therefore pay for that vaccine for children.  However, the Medicare administrator is unconvinced that there is a causal relationship between vaccinating children and decreased mortality in adults.  

a.) There are many more serotypes of pneumococcus than the 7 included in Prevnar®.   How could you use this information to make your case for causality stronger?

b.)  If there are geographical differences in the date and rate of introducing Prevnar® in children, how could you use this to further your argument for causality?

10-10. Ray et al1()
 used Tennessee Medicaid data to estimate the risk of sudden cardiac death among users of antipsychotic medications.  Their primary cohort included 93,300 antipsychotic “current users,” patients who were taking antipsychotics during the study period.  For each current user, two age- and sex-matched “non-users” were included from the same population of Tennessee Medicaid recipients.   The incidence of sudden cardiac death was approximately twice as high in the current users as in the non-users. (Incidence rate ratio ≈ 2.)

Consider two possible explanations for this association between current use of antipsychotic medications and increased risk of sudden cardiac death:

CAUSATION: antipsychotic medications cause sudden cardiac death

CONFOUNDING: something else about the patients who get antipsychotic medications causes sudden cardiac death.

Which explanation is favored by each of the following? Explain, briefly.

a) 21.3% of the user group had schizophrenia; 1.4% of the non-user group had schizophrenia.

b) The incidence rate ratio of sudden cardiac death among former users of antipsychotics was 1.13 (95% CI 0.98 – 1.30)

c)  Incidence-rate ratios were: 

1.31 (95% CI, 0.97 to 1.77) for persons taking low doses

2.42 (95% CI, 1.91 to 3.06) for those taking high doses


After excluding schizophrenics from the primary cohort, the authors used logistic regression to develop a propensity score for the use of antipsychotic medications.  The model included demographic characteristics, cardiovascular risk score, and prior psychiatric diagnoses/medications. They then did a secondary study comparing sudden cardiac death rates between users and non-users matched by propensity score.   In this secondary propensity-matched analysis, current users of antipsychotics were still approximately twice as likely to have sudden cardiac death. (Incidence rate ratio ≈ 2.)  

In this secondary analysis, the mean propensity score was 0.52 in both the user and non-user groups.




d)  Why was this mean score the same in both groups?

e)  The population on which the propensity score was developed had about a 25% proportion of users.  Why is the mean propensity score in the current users 0.52 and not 0.25?


In the primary (unmatched) cohort, major depression or another mood disorder was present in 17.2% of nonusers and 48.4% of users.  In the propensity-matched cohort, major depression or another mood disorder was present in 51.3% of nonusers and 52.6% of users.

f) Does this mean that depression or another mood disorder was a risk factor for sudden cardiac death in this population?  Explain.
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