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1   |   Introduction

QTc interval prolongation predisposes to torsades de pointes 
(TdP) and sudden cardiac death [1]. Older adults are particu-
larly vulnerable due to polypharmacy, multimorbidity, age-
related pharmacokinetic, and pharmacodynamic changes, and 
electrolyte disturbances [2]. Multiple drug classes commonly 
prescribed to older patients prolong the QTc interval through 
hERG channel blockade, including antiarrhythmics, antipsy-
chotics, antidepressants, and proton pump inhibitors (PPIs) 
[1, 2]. Observational studies report QTc prolongation in 27%–
37% of older adults at hospital admission [3, 4], yet systematic 
risk stratification remains underutilized in geriatric practice. 
The Tisdale risk score is a validated tool for identifying hospi-
talized patients at risk of drug-induced QTc prolongation [5], 
but its performance in exclusively geriatric populations has 
not been studied. We evaluated QTc prevalence, medication 
profiles, and Tisdale score performance in a real-world acute 
geriatric cohort.

2   |   Methods

This cross-sectional study enrolled 494 consecutive older 
adults (≥ 65 years; mean age 84.5 ± 6.9 years; 53.2% male) ad-
mitted to the acute geriatric ward of the University of Verona 
between September 2018 and April 2019. Twelve-lead ECG 
was obtained at admission with automated QTc calculation, 

independently validated by a cardiologist. QTc prolongation was 
defined as > 470 ms in males and > 480 ms in females; severe 
prolongation as > 500 ms [1]. Comorbidity was quantified by the 
Charlson Comorbidity Index [6] and renal function by CKD-
EPI eGFR. Medications were classified as QTc-prolonging per 
CredibleMeds criteria. Tisdale risk scores were calculated and 
patients stratified as low- (≤ 6), intermediate- (7–10), or high-risk 
(≥ 11) [5]. Logistic regression assessed the association between 
Tisdale score and QTc > 500 ms before and after adjustment for 
Charlson Index, eGFR, electrolytes, and diuretic use. The study 
was approved by the Ethics Committee of Verona and Rovigo 
(protocol 1892CESC).

3   |   Results

Baseline characteristics are shown in Table 1. QTc prolonga-
tion was detected in 150 patients (30.4%); 78 (15.8%) had se-
verely prolonged QTc (> 500 ms), associated with markedly 
increased TdP risk [1]. No significant sex differences were 
observed in QTc values (males: 459.2 ± 42.6 ms vs. females: 
459.6 ± 42.2 ms; p = 0.908) or prevalence (30.8% vs. 29.9%) 
Figure S1.

Figure 1 shows the medication profile. PPIs were the most fre-
quently prescribed QTc-prolonging class (48.4%), predominantly 
lansoprazole (n = 152). Antidepressants were used by 94 patients 
(19.0%), primarily SSRIs. Antiarrhythmics and antipsychotics 
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were each prescribed to 33 patients (6.7%). Loop diuretics were 
prescribed to 236 patients (47.8%), with diuretic-induced electro-
lyte disturbances—particularly hypokalemia—further amplify-
ing QTc risk.

Tisdale stratification classified 53.0% as low-risk, 33.8% as 
intermediate-risk, and 13.2% as high-risk [5]. Scores were 
significantly higher in females (7.31 ± 3.53 vs. 5.64 ± 3.32; 
p < 0.001). A significant positive correlation was found be-
tween Tisdale score and QTc (Pearson r = 0.34; p < 0.001). 
Logistic regression showed a clear dose–response relation-
ship: Predicted probability of QTc > 500 ms was 5.4% at score 
0, ~26% at score 10, and exceeded 50% at score 17 (unadjusted 
OR per 1-point increase: 1.19, 95% CI 1.13–1.26; p < 0.001; 

Figure  S2). This association persisted after full adjustment 
(OR = 1.14, 95% CI 1.07–1.21; p < 0.001).

4   |   Discussion

Our findings confirm that QTc prolongation affects nearly 
one-third of hospitalized older adults, consistent with a prior 
Italian study reporting 36.6% prevalence in an internal med-
icine population [3] and a Serbian geriatric cohort reporting 
27.3% at admission [4]. The 15.8% prevalence of severely pro-
longed QTc (> 500 ms) exceeds the 11.9% previously reported 
[3], possibly reflecting our older population (mean age 84.5 vs. 
~80 years) and greater frailty and renal impairment.

To our knowledge, this is the first study evaluating the Tisdale 
score in a purely geriatric cohort, extending prior validation 
data from cardiac intensive care [5] and mixed cardiology/gas-
troenterology settings [7]. The score's predictive value persisted 
after adjustment for multimorbidity and renal dysfunction, sup-
porting its applicability in older adults. Notably, despite higher 
Tisdale scores, females showed no greater QTc prolongation 
than males, possibly due to post-menopausal loss of estrogen's 
protective effect on ventricular repolarization, survivor bias, or 
differential medication effects.

These findings support systematic Tisdale score calculation at 
admission to guide ECG monitoring intensity, medication re-
view, and electrolyte management [8, 9]. The high prevalence of 
PPIs (48.4%), frequently prescribed without ongoing indication 
[10], represents a concrete deprescribing opportunity. Similarly, 
careful review of antidepressants, antipsychotics, and antiar-
rhythmics may identify candidates for dose reduction or dis-
continuation. In patients receiving loop diuretics—nearly half 
our cohort—regular potassium and magnesium monitoring 
with proactive repletion should be routine. Limitations include 
cross-sectional design (precluding outcome data), single-center 
setting, and absence of magnesium measurements.

Summary

•	 Key points
○	 QTc interval prolongation affects nearly one-third 

of hospitalized older adults, with 15.8% reaching 
the high-risk threshold (> 500 ms).

○	 Polypharmacy with QTc-prolonging drugs and di-
uretics is highly prevalent and represents a major, 
potentially modifiable risk factor.

○	 The Tisdale risk score reliably stratifies the risk 
of severe QTc prolongation in geriatric inpatients, 
even after adjustment for multimorbidity and 
renal dysfunction.

•	 Why does this matter?
○	 QTc prolongation is frequent yet under-recognized 

in hospitalized older adults, exposing them to pre-
ventable life-threatening arrhythmias. Routine 
use of the Tisdale score at admission can guide 
medication review and cardiac monitoring in geri-
atric practice.

TABLE 1    |    Baseline characteristics of the study population.

Variable Males (n = 263) Females (n = 231) Total (n = 494) p

Age (years) 83.40 ± 6.96 85.12 ± 6.65 84.21 ± 6.86 0.005

Weight (kg) 71.42 ± 14.51 63.81 ± 13.89 67.82 ± 14.70 < 0.001

Charlson Index 6.04 ± 2.14 5.90 ± 1.88 5.98 ± 2.02 0.436

eGFR (ml/min) 59.55 ± 23.21 57.25 ± 22.84 58.47 ± 23.04 0.268

Sodium (mmol/L) 139.57 ± 4.41 140.60 ± 5.21 140.05 ± 4.82 0.019

Potassium (mmol/L) 3.92 ± 0.56 3.72 ± 0.53 3.82 ± 0.56 < 0.001

QTc (ms) 459.17 ± 42.61 459.61 ± 42.17 459.38 ± 42.36 0.908

Tisdale score 5.64 ± 3.32 7.31 ± 3.53 6.42 ± 3.52 < 0.001

Note: Data presented as mean ± SD.
Abbreviations: eGFR, estimated Glomerular Filtration Rate (CKD-EPI); SD, Standard Deviation.
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5   |   Conclusion

QTc prolongation is highly prevalent in hospitalized older 
adults, and the Tisdale risk score provides robust, indepen-
dent risk stratification in this population. Systematic score 
calculation at admission, combined with targeted medica-
tion review—particularly deprescribing of unnecessary PPIs 
and electrolyte monitoring in patients on diuretics—may re-
duce the burden of preventable arrhythmic events in geriatric 
inpatients.

Author Contributions

F.F., M.Z.: study concept and design; S.F., L.G., A.G.: data acquisition; 
F.F., M.Z., G.T., R.M.: analysis and interpretation; F.F., A.G.: manu-
script drafting; M.Z., F.F.: critical revision; R.M.: statistical analysis; 
M.Z.: funding; M.Z., G.T., F.F.: study supervision.

Acknowledgments

Open access publishing facilitated by Universita degli Studi di Trento, 
as part of the Wiley - CRUI-CARE agreement.

Funding

This work was supported by Fondazione Cariverona.

Conflicts of Interest

The authors declare no conflicts of interest.

References

1. P. J. Schwartz and R. L. Woosley, “Predicting the Unpredictable: 
Drug-Induced QT Prolongation and Torsades de Pointes,” Journal of 
the American College of Cardiology 67, no. 13 (2016): 1639–1650.

FIGURE 1    |    QTc-Prolonging Medications and Diuretics in Hospitalized Older Adults (n = 494) Bars represent the number of patients on chronic 
therapy with each drug at admission. Color coding by drug category: Blue = proton pump inhibitors; orange = diuretics; green = antidepressants; 
red = antipsychotics; teal = antiarrhythmics; yellow = antimicrobials; purple = other agents. SSRIs = selective serotonin reuptake inhibitors.

 15325415, 0, D
ow

nloaded from
 https://agsjournals.onlinelibrary.w

iley.com
/doi/10.1111/jgs.70477 by Francesco Fantin - A

suit - A
zienda Sanitaria , W

iley O
nline L

ibrary on [05/05/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



4 Journal of the American Geriatrics Society, 2026

2. J. E. Tisdale, M. K. Chung, K. B. Campbell, et al., “Drug-Induced Ar-
rhythmias: A Scientific Statement From the American Heart Associa-
tion,” Circulation 142, no. 15 (2020): e214–e233.

3. M. Rossi, F. Marzi, M. Natale, et  al., “Drug-Associated QTc Pro-
longation in Geriatric Hospitalized Patients: A Cross-Sectional Study 
in Internal Medicine,” Drugs - Real World Outcome 8, no. 3 (2021): 
325–335.

4. B. Knezevic, I, M. Kovacevic, K. Stefanovic, et  al., “Surveillance 
of Corrected QT Interval-Prolonging Medications Upon Admission 
Throughout Hospitalization in a Tertiary Care Geriatric Ward,” Medical 
Principles and Practice 34, no. 3 (2025): 281–290.

5. J. E. Tisdale, H. A. Jaynes, J. R. Kingery, et  al., “Development and 
Validation of a Risk Score to Predict QT Interval Prolongation in Hospi-
talized Patients,” Circulation. Cardiovascular Quality and Outcomes 6, 
no. 4 (2013): 479–487.

6. M. E. Charlson, P. Pompei, K. L. Ales, and M. K. CR, “A New Method 
of Classifying Prognostic Comorbidity in Longitudinal Studies: Devel-
opment and Validation,” Journal of Chronic Diseases 40, no. 5 (1987): 
373–383.

7. J. Steinbrech, U. Amann, M. Irlbeck, et  al., “Risk Stratification of 
QTc Prolongations in Hospitalized Cardiology and Gastroenterology 
Patients Using the Tisdale Score,” Journal of Clinical Medicine 14, no. 
2 (2025): 339.

8. J. E. Tisdale, “Drug-Induced QT Interval Prolongation and Torsades 
de Pointes: Role of the Pharmacist in Risk Assessment, Prevention 
and Management,” Canadian Pharmacists Journal 149, no. 3 (2016): 
139–152.

9. B. J. Drew, M. J. Ackerman, M. Funk, et al., “Prevention of Torsade de 
Pointes in Hospital Settings: A Scientific Statement From the American 
Heart Association and the American College of Cardiology Founda-
tion,” Circulation 121, no. 8 (2010): 1047–1060.

10. L. C. van Gestel, M. A. Adriaanse, S. L. Kanis, et al., “Determinants 
of and Interventions for Proton Pump Inhibitor Prescription Behavior: 
A Systematic Scoping Review,” BMC Primary Care 25, no. 1 (2024): 208.

Supporting Information

Additional supporting information can be found online in the 
Supporting Information section. Figure S1: Distribution of patients by 
sex according to QT interval duration. Categories include: normal QTc, 
prolonged but ≤ 500 ms, and high-risk QTc for TdP (> 500 ms). Figure 
S2: Curve describing the probability of having a markedly prolonged 
QTc (> 500 ms) with increasing Tisdale score. 
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