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Dear Editor,
I read with interest the article of Bernhardt et  al. [1], 
focusing on the clinical efficacy and safety of hypertonic 
saline (HTS) compared with other agents in reduc-
ing intracranial pressure and improving outcomes in 
patients with acute traumatic brain injury (TBI). Given 
the significant clinical implications of the findings pre-
sented, I conducted a trial sequential analysis (TSA) 
to further evaluate the statistical robustness of the out-
comes including Glasgow Outcome Scale (GOS) score 
at 6 months and the risk of adverse hypernatremia. The 
TSA provides a systematic approach to account for the 
cumulative impact of evidence, helping to reduce the risk 
of random errors that can occur due to repeated tests of 
significance in meta-analyses, as well as the possibility 
of prematurely ending studies based on insufficient data 
[2, 3]. A TSA (TSA version 0.9.5.10 Beta) was performed 
using raw data from the original meta-analysis with an 
80% statistical power and a type I error of 5%. The cumu-
lative z-score for the effect of HTS on the GOS score at 
6  months did not cross the trial sequential monitoring 
boundary or the conventional significance boundary 
(Fig. 1a). This indicates that the current evidence is insuf-
ficient to conclude definitively whether HTS improves 
GOS scores at 6  months in patients with TBI, and it is 
unclear whether additional data are needed to reach 
the required information size. Given that the z-curve 
remains well within the boundaries and considering the 

critical clinical importance of functional outcomes in 
TBI management, our analysis suggests that additional 
high-quality randomized controlled trials are needed 
to establish or refute the efficacy of HTS in improving 
long-term neurological outcomes. The TSA for the risk 
of adverse hypernatremia associated with other agents 
demonstrated that the cumulative z-score crossed the 
trial sequential monitoring boundary, indicating a sta-
tistically significant increase in the risk of hypernatremia 
when using other agents (Fig.  1b). However, because of 
the number of included patients, further trials are needed 
to cross the required information size of 659 patients 
to detect a meaningful effect. In conclusion, this TSA 
reveals that additional high-quality randomized con-
trolled trials are necessary because the current evidence 
remains uncertain to conclusively determine whether 
HTS significantly improves GOS scores in patients with 
TBI, as the z-curve did not approach the significance 
boundaries. There exists a potential risk of a type II error, 
indicating that the true effect of HTS might go unde-
tected because of inadequate data. For the risk of adverse 
hypernatremia, although the z-curve crossed the signifi-
cance boundary, suggesting an increased risk with other 
agents use, reaching the required information size is cru-
cial to confirm these findings.
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Fig. 1 The graph displays the trial sequential analysis of (a) Glasgow Outcome Scale score at 6 months and (b) adverse hypernatremia
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