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Dear Editors

We read with great interest the study by De Bus et al. [1] regarding the impact of de-

escalation of beta-lactamic antibiotics on emergence of resistance and we share their 

concerns about the pragmatic obstacles in implementing rational de-escalation. Their major 

finding was that de-escalation was associated with a statistically non-significant increase in 

the cumulative incidence of emergent resistance compared to continuation of empiric 

antibiotics. We are nonetheless concerned that their results reflect uncontrolled confounding 

bias and are prone to misinterpretation, especially when the study’s take-home message is 

summarized as “Do NOT de-escalate” [2]. Before such inferences on null (or even harmful) 

causal effects of de-escalation are drawn, we call for caution in interpreting observational 

evidence.

First, the compared groups of de-escalation and continuation are largely heterogeneous in 

terms of the infectious etiology of their underlying illness. As shown in the Figure (panel 
A), 62% of the continuation arm patients did not have microbiologic confirmation of 

infection. This population is likely enriched for patients without a true infection that 

received unnecessary antibiotics, thus by definition at lower risk for “recurrence” by 

resistant pathogens. This imbalance is evident when we note that the “harmful” effect of de-

escalation disappeared in the subgroup comparison of patients with positive cultures only 

(Figure, panel B). Targeted de-escalation should thus be studied in those cases with 

identification of a causal pathogen, as performed in a recent controlled trial that randomized 

patients to de-escalation or continuation strategies, only after an antibiogram was available 

[3].

Furthermore, this subgroup comparison we propose as appropriate is still vulnerable to 

confounding by indication the way it was analyzed [1]. While the authors nicely demonstrate 

major determinants of de-escalation selection, no effort to control for confounding by such 

factors was made. This confounding is important, as 25% of patients in the continuation arm 
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had culture data to permit de-escalation, but their physicians decided not to, suggesting that 

other factors influenced their decisions. The risks of assuming a causal effect of de-

escalation when proper control for confounding has not taken place [4] is illustrated by the 

fact that escalation of antibiotics in this cohort was associated with near-doubling of the risk 

of subsequent infection compared to continuation (55% vs 33%, p=0.008). Should we then 

recommend withholding intensified antibiosis against confirmed resistant organisms due to 

perceived increased risk of subsequent infections? Obviously not, but this scenario provides 

an example of applying a confounded result.

The study by De Bus et al. represents a detailed depiction of what happens with de-

escalation in clinical practice, but not due to de-escalation. It also highlights how 

problematic guidance by microbiologic cultures is, both in ruling out infections and in 

timely defining causal pathogens. More research is needed with culture-independent 

techniques that directly sequence, quantify and analyze bacterial DNA from patient samples. 

As such techniques evolve and mature for bedside applications [5], we believe that 

sequencing-guided de-escalation will allow for the realization of the well-shared ecological 

advantages of reducing antibiotic pressure, and promoting safe and rational antibiotic 

stewardship.
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Figure. 
Panel A: Proportion of patients with negative cultures (white), positive cultures able to guide 

de-escalation of antibiotics (dark grey), and positive cultures not able to allow de-escalation 

(shaded gray) in the de-escalation and continuation arms of therapy with anti-pseudomonal 

beta-lactam antibiotics. Panel B: Cumulative incidence frequencies of emergence of resistant 

pathogens by day 14. Results shown for the overall groups and for the subgroup with 

positive cultures. Cumulative incidence frequencies for the culture positive subgroup were 

extracted from Supplementary Figure 2c of [1] after digitization.
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