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To the Editor,

We thank the authors1 for their thoughtful comments regarding our study evaluating 
the prognostic value of lactate levels in patients with complete atrioventricular 
(AV) block.2 Their observations highlight important methodological and clinical 
considerations and provide an opportunity to further clarify the interpretation of our 
findings.

We agree that the composite adverse outcome used in our study includes clinically 
heterogeneous components. Acute kidney injury and cardiac mortality represent 
adverse clinical events, whereas temporary pacemaker implantation is also influenced 
by symptoms, hemodynamic status, underlying etiology, and clinical judgment. 
Previous studies have similarly emphasized the importance of individualized pacing 
decisions according to the underlying conduction disorder and patient characteristics.3,4 
For this reason, we additionally evaluated the individual components of the composite 
outcome. Lactate levels were significantly higher in patients who developed acute 
kidney injury and, particularly, in those who died. In contrast, lactate levels were not 
significantly different in patients requiring temporary pacing compared with those in 
the no-event group. However, this subgroup included only four patients, substantially 
limiting statistical power. Therefore, we agree that the composite outcome should be 
interpreted together with its individual components.

We also agree that lactate is a nonspecific biomarker and cannot be regarded 
solely as a direct measure of AV block–related hypoperfusion.5 Nevertheless, there 
is a plausible hemodynamic basis for the observed association. In a previous study, 
patients with complete AV block had significantly reduced cardiac output before 
pacemaker implantation despite maintaining normal mean arterial pressure through 
increased systemic vascular resistance.6 This finding is particularly relevant because 
it suggests that apparently preserved blood pressure does not necessarily exclude 
reduced systemic blood flow in complete AV block. In addition, lactate has previously 
been associated with acute kidney injury in patients with acute decompensated heart 
failure, supporting its potential role as a marker of impaired systemic perfusion in 
cardiovascular disease.7

At the same time, circulating lactate levels may be influenced by sympathetic 
activation, metabolic stress, hepatic clearance, renal dysfunction, and other systemic 
factors. To reduce major alternative causes of lactate elevation, we excluded 
patients with acute coronary syndrome, active infection or sepsis, decompensated 
heart failure, the need for inotropic support, cardiac arrest, and several other acute 
conditions. Nevertheless, residual confounding cannot be completely eliminated in 
a retrospective observational study and should be considered when interpreting our 
findings.

The authors also appropriately emphasize that temporary pacing is a therapeutic 
intervention rather than a purely biological endpoint. Temporary transvenous pacing 
itself is associated with potential complications, including lead-related cardiac 
perforation, which has also been documented in previous publications.7 Therefore, 
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our findings should not be interpreted as suggesting that 
an elevated lactate level alone constitutes an indication for 
temporary pacing.8,9 Rather, serial lactate measurements may 
potentially complement established clinical assessments in 
selected patients.

Perhaps the most relevant clinical question is whether serial 
lactate measurements provide incremental prognostic 
information beyond symptoms, hemodynamic instability, 
reversible causes, and other established parameters. Our study 
was not designed to demonstrate that lactate should replace 
these clinical determinants. Instead, our findings suggest that 
elevated admission lactate levels and subsequent increases 
during follow-up may identify patients at higher risk despite an 
apparently stable initial presentation. This concept is consistent 
with previous observations that patients with AV block require 
careful follow-up even when conduction abnormalities appear 
reversible or initially stable.4

Accordingly, we consider our findings hypothesis-generating. 
Prospective, multicenter studies should evaluate whether serial 
lactate measurements provide incremental prognostic value 
beyond conventional clinical assessment and whether their 
incorporation into risk-stratification strategies improves clinical 
outcomes. Until such evidence is available, lactate should 
be considered a complementary biomarker rather than an 
independent determinant of temporary pacing decisions.

We thank the authors1 again for their constructive comments, 
which help place our findings in an appropriate clinical and 
methodological context.
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