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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 (strains) 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]
10.12 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). 3()

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? [2]

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? [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]
10-15.  French cohort study of screening for PDA  

During fetal life, blood is shunted from the pulmonary artery to the aorta via the ductus arteriosus (there's no point having all of the blood go to the lungs, since the fetus is not breathing).  Once the baby is born, the ductus is supposed to close, but sometimes that doesn't happen, especially in preterm babies, and they have a patent ductus arteriosus (PDA).  Whether or not to treat PDA's with medicine or surgery and even whether to look for them is controversial.  Roze et al
 ADDIN EN.CITE 
(4)
 examined whether screening for PDA with ultrasound in the first 3 days affected treatment for PDA and in-hospital mortality among (extremely premature) infants born at 24-28 weeks gestation.  (The paper is posted on the course website with this assignment.)  They used propensity matching to compare outcomes among 605 infants who were screened for PDA ("exposed") and 605 infants who were not, matching on the propensity score for screening.  From the abstract:

RESULTS: Among the 1513 preterm infants with data available to determine exposure, 847

were screened for PDA and 666 were not; 605 infants from each group could be paired.

Exposed infants were treated for PDA more frequently during their hospitalization than

nonexposed infants (55.1%vs 43.1%; odds ratio [OR], 1.62 [95%CI, 1.31 to 2.00] …Exposed infants had a lower hospital death rate (14.2%vs 18.5%; OR, 0.73 [95%CI, 0.54 to 0.98]; ARR, 4.3% [95% CI, 0.3 to 8.3]).     

a.  PDA treatment was significantly more common among the "exposed" (screened) infants.  Why didn't the propensity matching lead to equal numbers of infants treated for PDA in the two groups?  [2]


b.  Many infants in both groups did not have a PDA diagnosed.  Should diagnosis of PDA have been included in the propensity score?  Why or why not? [2]

 

c.  Before matching the exposed infants had higher propensity scores than the unexposed infants.  Why would that be the case?  [2]


d.    To supplement their propensity analysis, the authors also did an instrumental variable analysis, using neonatal unit preference for early screening (in quartiles) as the instrument for actual screening.  An alternative approach would be to use screening itself as an instrument for PDA treatment in the propensity-matched groups.  



i.  If we used this latter approach, what would we need to assume about the relation between PDA treatment, screening, and in-hospital mortality? (Hint:  You can assume that PDA treatment is the exposure, screening is the instrument and mortality is the outcome.) [2]


ii.  If the assumption(s) above are valid, what would the estimated effect of PDA treatment on mortality need to be to yield the 4.3% absolute risk reduction observed by the authors for PDA screening?  (Hint: the answer is an absolute risk reduction and you can calculate it from numbers above.) [2]  


iii.  Extra credit: To which subset of treated infants would that estimate apply? [+2]

10.16  Propensity-matched study of dexamethasone vs prednisone/prednisolone for childhood asthma.
One of the most common reasons for urgent care visits and hospital admissions for children is asthma.  Children who are sick enough to be hospitalized are typically treated with steroids.  The traditional treatment has been some combination of prednisone (orally) or prednisolone (orally or IV) for 5 days, but a longer-acting steroid, dexamethasone, which is given for only two days, is gaining favor.   
Parikh et al.5


( ADDIN EN.CITE )
 recently reported a study of the comparative effectiveness of dexamethasone vs. prednisone/prednisolone for acute asthma using data from the Pediatric Health Information System (PHIS) database.  (The paper is posted on the course website with this assignment.)  After excluding children who got both drugs, their study population included 40,257 children 4-17 years old hospitalized with asthma: 1129 (2.9%) treated with dexamethasone only and 39,091 (97.1%) who received prednisone/prednisolone only.  To control for potential confounding variables, they created and matched (within hospitals) on a propensity score for dexamethasone treatment.  The outcomes included length of stay, costs, and frequency of readmissions.
a.)  What sorts of variables would be most important to include in the propensity score? [2]


b.  After matching, there were 642 subjects in each group.   Explain why the sample size of dexamethasone treated subjects in the matched analysis (N=642) was lower than in the original dexamethasone group (N=1129).  [2]



c.  From the abstract: "The proportion of subjects with a LOS of 3 days or more was 6.7% in the dexamethasone group and 12% in the prednisone/prednisolone group (P = .002).   Which reason to use propensity scores rather than a traditional analysis would not apply for this outcome? [2]
d.  The investigators used an inpatient dataset (PHIS) from collaborating children’s hospitals with no data available on the severity of asthma at the time of admission, other than whether the child was admitted directly to the intensive care unit, in which case the child was excluded.  Also, no data were available on medications that might have been given at outlying clinics or physicians' offices before arrival at the PHIS hospital.

At Zuckerberg San Francisco General (ZSFG)'s urgent care clinic, if we are going to treat children with asthma with systemic steroids we typically give a dose of oral dexamethasone.  If the child needs to be admitted to the hospital, we typically continue dexamethasone if they are doing well, but switch to IV methylprednisolone if they are doing poorly.  

How would you expect exclusion of children who got both dexamethasone and prednisone/prednisolone from the study, lack of data on medications received before admissions and lack of ability to include asthma severity in their propensity score to affect the results?   Make sure you include the direction of any possible bias you mention.  [3]


e. The proportion of subjects receiving dexamethasone varied across the PHIS hospitals, from 0% (8 hospitals) to 77.4%.  If that variation were due to local preferences unrelated to asthma severity case mix, how could this information be used to get around the problem from part d? [2]   
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� The current vaccine is up to 13 serotypes, to cover more different strains of this organism.


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