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To the Editor,

We would like to thank Ye and colleagues for their thoughtful letter to the Editor in 

connection to our study evaluating the relationship between admission hemoglobin (Hb) 

levels and neurological outcome in patients with spontaneous intracranial hemorrhage 

(ICH).1 Our colleagues raised important points, including that baseline Hb levels do not 

represent the longitudinal change in Hb across the entire admission, an exposure that may be 

more relevant than baseline levels, and the futile and potentially harmful role of red blood 

cell (RBC) transfusions in these patients.

We agree with our colleagues that a single admission value of Hb levels does not reflect 

its longitudinal evolution. However, we argue that the role of baseline and longitudinal Hb 

levels in ICH outcome constitute two different questions. We decided to focus on baseline 

Hb as the exposure of interest for several reasons. First, baseline Hb levels are almost 

always available in both clinical trials and observational studies, facilitating the evaluation 

of the question at hand in multiple populations while maximizing statistical power. Second, 

the focus on baseline Hb allows the evaluation of a narrowly defined exposure, with very 

specific implications in terms of opportunities for prognosis and intervention. Third, the 

focus on admission Hb values provide a unique opportunity for prognostic categorization 

early in the course of the disease, when important goals of care conversations take 

place. While questions pertaining to longitudinal Hb levels would certainly add important 

information to this line of research, the study design required to tackle this question is 

entirely different, requiring a standardized approach to the ascertainment of Hb levels on 
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multiple occasions during the admission and appropriate capturing of the interventions 

(transfusions) triggered by their fluctuations.

We also agree with Ye and colleagues that the focus on baseline Hb levels may introduces 

bias. It is conceivable that the associations we describe may not represent a true underlying 

causal association. However, as we point out in the discussion, even in this setting 

the reported associations still have important value from a prognostication and/or risk 

stratification perspective. Along these lines, we note that when using specific biomarkers for 

this purpose, powerful statistical associations point to important risk predictors irrespective 

of whether they recapitulate true causal associations.

While we recognize that the lack of information on RBC transfusions during hospitalization 

is a limitation of our work, we respectfully disagree with the authors that the existing 

evidence indicates that this intervention is futile or potentially harmful in ICH. The 

clinical trial and two observational studies cited in the letter focused on traumatic brain 

injury and their conclusions cannot be directly extrapolated to ICH due to the significant 

pathophysiological differences between these two diseases. As an example, a small 

retrospective study found that RBC transfusions was associated with lower 30-day mortality 

in ICH patients.2 In addition, the association between transfusions and poor outcomes 

in some observational studies3 could represent confounding by indication,4 where the 

association reflects the poor clinical status of the patients receiving the intervention of 

interest.
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