Clinics 81 (2026) 100954

CLINICS

UNIVERSIDADE DE SAO PAULO - SAO PAULO, BRAZIL

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/clinsp

CLINICS

Clinics

Comments

Check for

Comment on: “Effect of melatonin on postoperative cognitive function in elderly patients jpdtzs
submitted to transurethral resection of the prostate under spinal anesthesia”

We read with interest the randomized, double-blind trial by Tavares
et al. evaluating perioperative melatonin for elderly men undergoing
TURP under spinal anesthesia, with neuropsychological assessment
preoperatively and at 21- and 180-days postoperatively. The study
found no difference in delayed neurocognitive recovery at 21-days, no
cases of longer-term PND at 180-days, and small domain-specific ad-
vantages (delayed-recall FOME and Digit Span) in the melatonin group,
alongside an unexpected global cognitive improvement at 180-days in
both groups.'

The trial addresses a clinically relevant and mechanistically plausible
hypothesis: hospitalization/sleep disruption as a modifiable contributor
to perioperative brain vulnerability, with melatonin as a low-cost
intervention. This aligns with contemporary perioperative brain health
frameworks that emphasize screening and addressing modifiable risk
factors (including sleep) rather than focusing only on anesthetic expo-
sure.>® Restricting the cohort to a single, common procedure (TURP)
and regional anesthesia reduces heterogeneity from anesthetic tech-
nique and major pain/bleeding — important given how multifactorial
PND is.” Also, authors used a relatively comprehensive cognitive battery
and attempted to mitigate learning effects via alternative test versions,
improving interpretability compared with studies relying only on global
screening tools. '

A few methodological aspects limit the strength of inference of the
present trial and merit discussion in light of recent literature. First, the
study did not reach its planned sample size (=426 participants) and was
terminated early after a futility analysis with substantially fewer
enrolled patients. Although futility analyses are methodologically
acceptable, early stopping combined with low event rates substantially
increases the risk of type II error. This is particularly relevant in the
context of melatonin research, where contemporary meta-analyses
consistently suggest small-to-moderate effect sizes on perioperative
neurocognitive outcomes, with estimates highly sensitive to baseline
risk, outcome definitions, and concomitant interventions. Consequently,
the absence of a statistically significant global effect in an underpowered
study should be interpreted cautiously rather than as definitive evidence
of inefficacy.>®

Second, outcome definition and timing remain challenging in a field
undergoing conceptual and methodological evolution. The use of a 21-
day endpoint for delayed neurocognitive recovery and a 180-day
endpoint for longer-term impairment is reasonable; however, compa-
rability across studies is limited by heterogeneity in cognitive batteries,
diagnostic thresholds, and follow-up intervals. Recent reviews empha-
size that such variability is a major contributor to discordant findings
and may obscure domain-specific cognitive trajectories. Within this
framework, the isolated improvements observed in attention and
memory domains in the melatonin group may be clinically relevant, yet
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they require cautious interpretation given issues of multiplicity and
limited statistical power.”*

A particularly relevant aspect of this cohort is the high prevalence of
baseline cognitive impairment. This raises the possibility that post-
operative cognitive trajectories reflect regression to the mean, learning
effects from repeated testing, or improvement in chronic contributors to
cognitive dysfunction — most notably sleep fragmentation associated
with lower urinary tract symptoms and nocturia - rather than a direct
effect of surgery, anesthesia, or the intervention itself. The authors’
hypothesis that symptom relief after TURP may improve sleep and,
secondarily, cognitive performance is biologically plausible and sup-
ported by contemporary LUTS literature linking sleep disturbance to
symptom burden and broader cerebrovascular and neurodegenerative
risk pathways. Importantly, if the surgical intervention itself improves
sleep and quality of life, any incremental benefit of melatonin may be
attenuated unless targeted to patients with persistent postoperative
sleep disruption or heightened circadian vulnerability. This interpreta-
tion is consistent with delirium-prevention literature, in which multi-
modal sleep-promoting strategies outperform isolated pharmacologic
interventions in unselected populations.” '’

Furthermore, the interpretation of the 180-day findings is further
complicated by non-trivial missing data. Assumptions regarding
missing-at-random mechanisms and the choice of imputation strategy
can materially influence longitudinal cognitive estimates, particularly
when an across-the-board cognitive improvement is observed. A more
explicit sensitivity analysis — such as alternative multiple imputation
models or pattern-mixture approaches — would strengthen confidence in
the conclusion that global cognitive improvement occurred indepen-
dently of group allocation.

From a perioperative care standpoint, the study may be most im-
pactful not for the negative melatonin result, but for highlighting i) The
burden of baseline cognitive vulnerability in men presenting for TURP,
and ii) The possibility that improving a chronic sleep-disrupting con-
dition (LUTS/nocturia) can shift cognitive performance over months.
This fits current calls to operationalize perioperative brain health
through preoperative cognitive screening, delirium-risk assessment, and
optimization of sleep and other modifiable factors.>* In other words, the
trial supports a reframing: “brain outcomes” after TURP may be strongly
influenced by the underlying urologic/sleep phenotype, suggesting that
future neuroprotection trials should stratify by baseline sleep/LUTS
severity and incorporate objective or validated sleep measures (e.g.,
actigraphy, PROMIS sleep scales) alongside cognitive endpoints.”*

Future trials could increase yield by 1) Enriching for high-risk pa-
tients (severe sleep disturbance, preoperative cognitive impairment,
prior delirium, frailty), 2) Embedding standardized delirium assessment
early postoperatively (where sleep/circadian interventions often show
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the clearest signal), and 3) Testing dosing/timing regimens that better
match circadian biology (chronotype-informed timing; longer post-
operative courses), ideally within bundled sleep-promoting protocols
rather than melatonin alone.>®'°

In conclusion, Tavares et al. provide a well-conceived, procedure-
focused randomized trial that — despite limitations from early stopping
and complex baseline vulnerability - advances an important clinical
message: perioperative cognitive trajectories may be strongly coupled to
sleep and LUTS phenotypes, and “brain health” initiatives should inte-
grate these factors into both routine care and future intervention
studies.'>710
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