Clinical Epidemiology 2015
HW#9, Chapter 10

Due 1 PM 11/12/15
Alternatives to Randomized Trials for Quantifying Treatment Effects

10.1   Thimerosal and autism
Thimerosal, a mercury-containing preservative, was removed in 2001 from vaccines routinely given to infants because of concern that the total mercury dose, added up over all recommended vaccines, exceeded the U.S. Environmental Protection Agency safety limit.  There are many lawsuits pending in which plaintiffs claim that exposure to mercury in thimerosal caused autism or other neurodevelopmental problems in their children.

Imagine that you have access to an enormous database that includes electronic records of several million health plan members from 1990 to the present, and that diagnoses of autism are recorded in the database, but that criteria for diagnosing autism may have been unstable over time. You know that Rh Immune Globulin (Rhogam®), which is given during pregnancy to most Rh-negative women who get good prenatal care, had 25 mcg of mercury (as thimerosal) per dose until 2001, and you are interested in possible toxic effects of this amount of mercury on the fetus. Assume that you have plenty of subjects and accurate data on who got Rhogam and on blood types, and that some mothers in your health plan miss a lot of prenatal visits, and might not get Rhogam for that reason.

Design a study to take advantage of these facts in order to assess the impact of this dose of mercury on the risk of autism.  What groups would you compare to have the greatest strength of causal inference? [3]
10-6.   Late effects of neonatal pain
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 less pain in those randomized to anesthesia for their circumcision than in the controls who had circumcisions done without anesthesia.  These same infants, as well as uncircumcised boys from the same hospital are now to be video-recorded as they receive their 4- and 6-month vaccinations; observers, who will be blinded to treatment group and circumcision status, will view the videos and rate apparent pain from the injection.

You plan to study these ratings of apparent pain 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. [3]
10-8.  Pneumococcal vaccine for children and protection of the elderly
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? [2]
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? [2]
   
10-10  Antipsychotic drugs and sudden cardiac death


Ray et al
 ADDIN EN.CITE 
(1)
 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 more 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. [1]
b.  The incidence rate ratio of sudden cardiac death among former users of antipsychotics (compared with nonusers) was 1.13 (95% CI 0.98 – 1.30), i.e., much lower than the risk for current users. [1]
c. Incidence-rate ratios were: [1]
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?  [1]
e. The population on which the propensity score was developed had about a 25% proportion of users.  Normally when you obtain predicted probabilities from a logistic model, the mean predicted probability is exactly equal to the probability in the sample.   Why is the mean propensity score in the current users 0.52 and not 0.25?  [2]
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 (2).



10.12 Smartphones and childhood injuries.
(With thanks to Elizabeth Wahl, who thanks Meera Sheffrin for showing her the article.  Adapted from the 2014 final.)
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An article entitled “How an iPhone Can Lead to Broken Bones for Young Children,” recently appeared in the New York Times (11 November 2014). The article cited the work of a Yale economics graduate student who was interested in the causal relationship between the CDC-reported increase in unintentional injuries in young children identified in the National Electronic Injury Surveillance System, and the increase in smartphone usage that occurred during the same time period (2006-2012). 2()

Because a large, randomized trial investigating the effect of smartphone usage on unintentional injuries in children under 5 is not feasible, the author took another approach and made use of a natural experiment:

 “...to circumvent these problems, I use the advent of Apple’s iPhone 3G combined with the rollout of AT&T’s 3G network…I match the rollout data to hospitals tracked by the National Electronic Injury Surveillance System. I am able to determine for all cases in the data from 2003 to 2012 whether the hospital was located in an area with access to 3G at the time of the injury. Using the hospital-level variation in 3G access, I find that smartphones increase injuries to children, particularly those younger than five, a group more at risk of injury in the absence of parental supervision.”

a. What were the predictor (of interest) and the outcome variables in this study? [2]
b. No data on actual smartphone usage was collected in this study. What was the instrumental variable that was used instead?  [1]

c.   What assumptions are needed to use this variable to establish causation? [3]

d.
If parents who were browsing on their iPhone at the time of their child's injury were generally too embarrassed to report this to the staff in the ER, how would this affect the results of the study?  [2]



e.
Whether or not a 3G network service existed at the time and approximate geographical location of the child's injury is obviously a weak surrogate for the risk factor of interest, which was actual iPhone usage at the time of the injury.  How did this study get around that large degree of misclassification of the exposure of interest? (Hint: one design strategy and one analytic strategy)  [2]

f.
The National Electronic Injury Surveillance System used by the investigator has data items for age of the child and the location where the injury took place.  If the hypothesis is that children under 5 (as opposed to older children) who are playing in public playgrounds (as opposed to a school, where smartphone use by supervisors was felt to be less likely) are particularly susceptible to parental inattention, how could the author use these other data items to bolster his hypothesis? [2]
REFERENCES

1.
Ray WA, Chung CP, Murray KT, Hall K, Stein CM. Atypical antipsychotic drugs and the risk of sudden cardiac death. N Engl J Med. 2009;360(3):225-35.

2.
Palsson C. That Smarts!:  Smartphones and Child Injuries. 2014. http://www.palssonresearch.org/wp-content/uploads/2014/10/smartphone_v17.pdf



� The current vaccine is up to 13 serotypes


�  When Prevnar® first was released, many families had to pay out of pocket for it (or skip it).
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