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Dear editor

We read with great interest the recently published article by Lu et al,' which systematically investigated risk factors for
catheter-associated urinary tract infections (CAUTI) in stroke patients and subsequently developed a predictive model
utilizing a random forest algorithm The authors are to be highly commended for their rigorous analysis of a large
retrospective cohort comprising 7486 patients with indwelling catheters. By identifying key predictors such as age,
duration of catheterization (DaysCAU), and time from admission to catheterization (TTCAU), and achieving
a commendable area under the curve (AUC) of 0.778 in the validation cohort, the authors have developed a practical
nomogram that facilitates early risk assessment. To further enhance the methodological robustness, precision, and
systemic impact of such predictive tools, we respectfully offer several methodological perspectives.

The foremost issue pertains to potential unmeasured confounding and confounding by indication, stemming primarily
from the unaddressed heterogeneity of stroke. Although the authors collected foundational data, critical variables such as
baseline neurological severity (eg, National Institutes of Health Stroke Scale [NIHSS] or Glasgow Coma Scale [GCS]),
and the presence of aphasia, sensory deficits, or impaired consciousness were omitted. These factors significantly dictate
a patient’s physiological dependence on an indwelling catheter and their ability to express early lower urinary tract
discomfort. More importantly, stroke frequently induces neurogenic lower urinary tract dysfunction (NLUTD), which
significantly alters post-void residual (PVR) volume; when the average PVR exceeds 100 mL, the rate of urinary tract
infections increases significantly.” We sincerely recommend that future iterations of this machine learning model
incorporate these specific neurological and urodynamic covariates, which would markedly enhance both the explanatory
power and the clinical interpretability of the model.

Secondly, one concern is the methodological handling of catheterization duration (DaysCAU). The authors defined
this variable as the cumulative number of days with a catheter prior to infection. By definition, this renders it a post-
baseline, time-varying exposure; it is inherently a time-dependent longitudinal event rather than a baseline characteristic
available to physicians when making initial clinical decisions. Because patients must survive, remain hospitalized, and
stay CAUTI-free to accumulate more catheter days, incorporating this as a fixed variable in a standard logistic regression
inevitably introduces immortal-time bias. Furthermore, if the model’s strongest predictor is a cumulative total that only
becomes definitively quantifiable as the hospitalization progresses, designating it as a tool for “early” identification upon
admission or catheter insertion is somewhat paradoxical, thereby limiting its clinical generalizability. Introducing catheter
duration as a time-varying covariate within a Cox proportional hazards model would align the analysis much more
closely with the actual clinical scenario.’

Finally, the conclusion that CAUTI significantly prolongs length of stay (LOS) and increases hospitalization costs
should be interpreted with caution. In the current analysis, unadjusted intergroup comparisons were used to contrast LOS
and costs between patients with and without CAUTI. However, patients with a longer LOS inherently have a more
extended period of catheterization and, consequently, greater opportunities to develop CAUTI. Similarly, patients with
more severe baseline illness are likely to incur higher medical costs from the outset and are concurrently more
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susceptible to infections. Given that the paper explicitly characterizes CAUTI as a factor impacting “healthcare quality”,
clarifying this distinction is of paramount importance. Employing methodologies such as multi-state models or time-
varying exposure modeling can more adequately address the temporal nature of CAUTI occurring during the hospital
stay and substantially mitigate time-dependent bias.*

In conclusion, Lu et al provide valuable insights into an under-researched area. Addressing these epidemiological
considerations—specifically, integrating indicators of stroke severity, utilizing time-varying exposure models, and
resolving potential reverse causation in LOS—will vastly elevate the rigor and applicability of future CAUTI predictive
models.

Artificial Intelligence Statement

ChatGPT (OpenAl, San Francisco, CA, USA; GPT-5.2 version) was used exclusively to assist with language and
grammatical refinement. All suggested edits were carefully reviewed and approved by the author, who takes full
responsibility for the scientific content.

Data Sharing Statement

There is no data associated with this communication.

Funding

The author declares that no financial support, grants, or other forms of assistance were received in this communication.

Disclosure
The authors report no conflicts of interest in this communication.

References

—_

.Lu L, Li X, Cai D, Mei C, Hong X, Xie J. Machine learning analysis of risk factors for catheter-associated urinary tract infections in stroke patients
and their impact on healthcare quality. Int J Gen Med. 2026;19:591432. doi:10.2147/1IJGM.S591432

2. Kim B, Lim J, Lee S, et al. The relation between postvoid residual and occurrence of urinary tract infection after stroke in rehabilitation unit. Ann
Rehabil Med. 2012;36:248-253. doi:10.5535/arm.2012.36.2.248

. Karim M, Gustafson P, Petkau J, Tremlett H. Comparison of statistical approaches for dealing with immortal time bias in drug effectiveness studies.
Am J Epidemiol. 2016;184(4):325-335. doi:10.1093/aje/kwv445

4. Schumacher M, Allignol A, Beyersmann J, Binder N, Wolkewitz M. Hospital-acquired infections—appropriate statistical treatment is urgently

needed!. Int J Epidemiol. 2013;42(5):1502—1508. doi:10.1093/ije/dyt111

(5]

Dove Medical Press encourages responsible, free and frank academic debate. The contentTxt of the International Journal of General Medicine ‘letters to the editor’ section does not
necessarily represent the views of Dove Medical Press, its officers, agents, employees, related entities or the International Journal of General Medicine editors. While all reasonable steps
have been taken to confirm the contentTxt of each letter, Dove Medical Press accepts no liability in respect of the contentTxt of any letter, nor is it responsible for the contentTxt and
accuracy of any letter to the editor.

International Journal of General Medicine Dovepress
Taylor & Francis Group

Publish your work in this journal

The International Journal of General Medicine is an international, peer-reviewed open-access journal that focuses on general and internal
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of
reviews, original research and clinical studies across all disease areas. The manuscript management system is completely online and includes a

very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-general-medicine-journal

https:

. International Journal of General Medicine 2026:19
2 BHXinO


https://doi.org/10.2147/IJGM.S591432
https://doi.org/10.5535/arm.2012.36.2.248
https://doi.org/10.1093/aje/kwv445
https://doi.org/10.1093/ije/dyt111
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Dear editor
	Artificial Intelligence Statement
	Data Sharing Statement
	Funding
	Disclosure

