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Letter in Reply

We appreciate the letter by Figueiredo et al. discussing our recent manuscript.1 The letter’s 

authors raised three important points.

First, they asked questions about our decision to analyze the 118 patients who received 

intracranial pressure (ICP) monitors ≥ 24 hours after admission with the no-monitor group. 

Observational studies attempting to make causal inferences when the treatment is 

administered at different times must consider the potential for “immortal time” bias.2,3 In 

our study, an ICP monitor could not be received ≥ 24 hours after admission unless the 

patient had survived until the monitor was placed. If we had counted those receiving the ICP 

monitor ≥ 24 hours after admission among the treated subjects, we would have created an 

immortal time bias in favor of the treatment, as some treated subjects would have had 

“guaranteed survival” to the time of placement. To address this bias, we used a 

recommended analytic approach2 that mimics a randomized trial. We defined a “treatment 

period,” during which subjects are placed into treatment groups according to the treatments 

they received during that period, and a subsequent “observation period” during which 

subjects are observed for the occurrence of outcomes. Analogous to intent-to-treat analyses 

in randomized trials, our treatment effect estimates may have been attenuated slightly by the 

118 “cross-overs” of initially untreated patients who later received ICP monitors after 24 

hours. However, because these 118 patients represent just 5.7% of our 2,085 untreated 
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subjects, the cross-over rate was too small to have appreciably affected our results. The 

external validity of the manuscript’s main results was strengthened, not compromised as the 

authors suggested, by this analytic approach.

Second, the authors correctly pointed out that the two treatment groups had important 

differences in both injury characteristics and subsequent therapeutic intensity (eTable 4 and 

Table 2). They commented that more children in the ICP monitor-treated group received 

inotropes or vasopressors than those in the no-monitor group. We agree that, taken together, 

differences in treatment intensity suggest that despite the seemingly excellent covariate 

balance we obtained, the propensity weighting approach did not completely equate the two 

treatment groups. We explored that idea in the manuscript’s Discussion and the authors of 

the manuscript’s accompanying editorial4 also discussed it.

Finally, Figueiredo et al. called for a randomized trial of ICP monitoring in children with 

TBI. We have held preliminary discussions about such a trial with leading TBI investigators. 

The consensus thus far has been that, despite our work1 and others’5, there is insufficient 

equipoise in North America. If experts such as Figueiredo et al. feel that the necessary 

equipoise exists in South America, we would happily collaborate with them to design and 

conduct a trial. Indeed, a team of North and South American investigators recently 

conducted a trial of ICP monitoring in adults with TBI in Bolivia and Ecuador.6 We respect 

the international multidisciplinary TBI research community’s commitment to answering the 

field’s most challenging questions and improving the outcomes of children and adults who 

suffer TBI.
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