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ABSTRACT

Introduction: Prolongation of the QT interval is associated with severe ventricular arrhythmias and sudden
cardiac death. Electronic prescribing systems may reduce inappropriate prescriptions of QT interval-prolonging
drugs (QTIPD) by generating alerts during order entry.

Aim: The aim of this study was to evaluate prescribers’ awareness, opinions, and preferences regarding an elec-
tronic health record alert system for QTIPD.

Materials and Methods: A six-item questionnaire was distributed to attending physicians and medical residents
from a tertiary hospital who regularly prescribe using the electronic health record. The questionnaire assessed
awareness of the alert system, its use in clinical decision-making, and perceived usefulness. In addition, changes
in the number of QTIPD prescriptions before and after alert implementation were analyzed.

Results: A total of 101 questionnaires were completed by 50 attending physicians and 51 residents from 20 diffe-
rent medical and surgical specialties. Most prescribers (84%) were aware of the alert system, and 78% reported
that it prompted them to evaluate patients' risk for QT interval prolongation. The alert was considered very useful
by 61% of respondents and moderately useful by 37%. Furthermore, 86% of prescribers indicated they would like
the system to suggest alternative non-QT-prolonging drugs.

A significant reduction in QTIPD prescriptions was observed after alert implementation, comparing the pre-alert
period (before 2022) with the post-alert period (after 2023) (median 1,505 versus 1,335 prescriptions; p = 0.027).
Haloperidol and clomipramine were the drugs with the greatest reduction in prescriptions.

Conclusion: Prescribers are generally familiar with and value QT alert systems, which support safer prescribing,
particularly for neuroleptics and antidepressants, and contribute to improved patient safety overall.
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INTRODUCTION

The QT interval on an electrocardiogram re-
presents the duration of the action potential of ven-
tricular myocytes. The prolongation of this repolari-
zation phase of the action potential is known as long
QT syndrome (LQTS). Prolongation of the QT interval
is associated with ventricular tachycardia (specifica-
lly Torsade de Pointes or TdP), syncope, and sudden
death/234

In fact, sudden death is one of the most fre-
guent causes of death in developed countries and re-
presents 50% of all cardiovascular deaths and 20% of
all-cause mortality.> 678

According to data from the Spanish Society
of Cardiology (Sociedad Espafola de Cardiologia),
40,000 people die annually in Spain due to sudden
death, about one person every 20 seconds. The ma-
jority of these deaths are due to coronary disease,
however, some are associated with arrhythmias due
to QT interval prolongation.®5® LQTS can be conge-
nital, due to the presence of genetic mutations in the
genes that code for sodium and potassium channel
proteins, or it can be acquired, which is most fre-
quently caused by medications that prolong the QT
intervall?

The relationship between pharmacologic treat-
ment and QT interval prolongation has been establi-
shed for some time, with many medications being as-
sociated with this risk.8°"2These medications include
antiarrhythmics (amiodarone, sotalol), antibiotics
(azithromycin, ciprofloxacin), antidepressants (ami-
triptyline, fluoxetine), and many others. %"

In recent years, this potential adverse effect has
been the reason for withdrawal from drug markets; in
fact, this is currently the second reason for withdrawal
after hepatotoxicity.*'®

Exposure to these medications and the in-
cidence of LQTS is more likely in patients who are
genetically susceptible. Additional risk factors inclu-
de advanced age, female sex, low ventricular ejection
fraction, left ventricular hypertrophy, ischemia, low
heart rate, and electrolyte imbalances like hypokale-
mia, hypocalcemia, and hypomagnesemia. 5101

When medical doctors and other prescribers
initiate antiarrhythmic treatment in their typical clini-
cal practice, they are aware of the QT interval prolon-
gation risk, the possibility of TdP, and the fact that the
risk is higher upon treatment initiation.”

However, they are not as aware of these conse-
guences when prescribing medications used for other
non-cardiovascular conditions. Certain non-cardio-

vascular medications can alter the QT interval due
to direct action on potassium currents or by pharma-
cokinetic or pharmacodynamics interactions. This is
not always taken into account as these medications
are often not utilized by prescribers on a daily basis.®
Regardless, before prescribing a medication that can
prolong the QT interval, it is necessary to evaluate the
benefits and risks and the possibility of using an alter-
native agent. The implementation of an alert system
in the electronic health record can help notify pres-
cribers of lesser-known QT interval-prolonging drugs
(QTIPD) and aid them in their clinical decision-ma-
king. °

In fact, many hospitals already have alert sys-
tems in place to help promote medication safety.

This study aims to analyze such an alert system
for QT interval-prolonging medications by evaluating
prescriber preferences and their perceived utility of
the alerts. The primary outcome of the study was to
evaluate the utility of the alert system and secondary
outcome was to determine the changes in the pres-
criptions of these drugs over the year before and after
the implementation of the QT alert in the electronic
prescription.

MATERIALS AND METHODS

This was a prospective study of the perspec-
tives and opinions of prescribers regarding an alert
system for QT interval-prolonging medications. Phar-
macists and cardiologists at La Paz University Hospi-
tal, a 1,350 bed tertiary hospital, developed the study
protocol. This tertiary hospital uses an electronic pres-
cription record to prescribe medications and 5,500 to
6,000 medications are prescribed daily, approxima-
tely 3% of which are QT interval-prolonging agents.
The pharmacy department has recently developed
an alert system in the prescription record that pla-
ces a heart-shaped symbol next the medications that
can prolong the QT interval, prompting prescribers to
consider this adverse effect.

In order to evaluate the utility of this alert sys-
tem, hospital pharmacists developed a six-item ques-
tionnaire to assess prescribing habits and the opi-
nions of prescribers. The questions were designed to
evaluate whether the prescribers were aware of the
alert system, if they use it when making prescribing
decisions, and if they think that the tool is useful in
promoting patient safety.

The questionnaire was distributed to attending
physicians and medical residents across various units
in the hospital to gather opinions from a variety of



REVISTADELAOFIL-ILAPHAR2026,36;2 / ARTICULO ORIGINAL /745

specialties. Pharmacy staff distributed and collected
guestionnaires upon completion. After all question-
naires were collected, a data analysis was conducted.

QTIPD prescriptions over a year before and a
year after the QT alert was implemented was evalua-
ted using the drugs prescription registry collected in
the electronic prescription program.

ETHICS APPROVAL

This study did not involve patient-level identi-
fiable data. It evaluated prescriber perceptions throu-
gh a voluntary anonymous survey and analysis of
aggregated prescription data. Approved by Hospital
La Paz Ethics Committee, Ref intern code: 2023.013 y
codeHULP: PI-5532)

RESULTS

One hundred and one questionnaires were co-
llected from 50 attending physicians and 51 medical
residents. Various specialties were represented (figu-
re 1), including internal medicine, cardiology, intensive
care, geriatrics, and many others. A total of 20 spe-
cialties were included in the study. Medical specialties
made up 77.2% of the responders and the remaining
22.8% were surgical specialties. Figure 1 also depicts
the number of attending physicians and medical resi-
dents that completed the questionnaire.

A total of 101 responses were collected: 23 from
prescribers from surgical specialties and 78 from me-
dical specialties. The first part of the questionnaire as-
ked prescribers if they were already aware of the QT
alert system. The vast majority of prescribers (84.2%)
were already aware of the alert system and were
using it to guide their prescribing decisions (table 1).

The second part of the questionnaire prompted

prescribers to evaluate whether they took these alerts
into account when prescribing and whether the alerts
influenced what medications they prescribe. Thir-
ty-eight percent of prescribers noted that they con-
sidered the alerts and used them to determine which
medications to prescribe, while an additional 39.6%
considered the alerts, but did not necessarily use
them in decision-making. Of note, a greater propor-
tion of prescribers from medical specialties reported
that the alert influenced their prescribing decisions
compared to prescribers from surgical specialties
(39.7% vs 30.4%).

The next item on the questionnaire asked whe-
ther the alert system prompted prescribers to evalua-
te whether their patients were at risk for QT interval
prolongation. Seventy-eight percent of prescribers
reported that the alerts prompted them to perform
this assessment.

The following item was designed to assess fu-
ture quality improvement initiatives by asking pres-
cribers if they would like the alert system to be upda-
ted to suggest alternative non-QT prolonging agents.
A large portion of prescribers (86.1%) reported that
they would like to have alternative agents suggested.
Prescribers from medical specialties were much more
likely to say that they did not want the alert to suggest
alternatives compared to prescribers from medical
specialties (16.7% vs 4.3%).

The next item prompted prescribers to assess
whether they were aware of the potential QT inter-
val-prolonging side effects of the medications that
they prescribe. Most prescribers were aware of the
QT-prolonging effects of medications they regularly
prescribe, but found the tool useful for medications
they do not regularly prescribe (57.4%). When con-

Figure 1. Distribution of the different medical specialties of the questionnaire respondents.

Medical and surgical specialties
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Table 1. Prescriber responses to the six-item questionnaire regarding the QT interval alert
system. The table lists the total number of responses, as well as the number of responses
from prescribers from surgical and medical specialties.

Responses Responses

Question/Response Total Responses | from Surgical from Medical
Specialties Specialties

1. Were you aware of the QT alert system?
Yes 85 (84.2%) 18 (78.3%) 67 (85.9%)
No 16 (15.8%) 5 (21.7%) 1 (141%)

2. Did you take the QT alert into account
when prescribing and did it influence the
medications you prescribed?

| have considered the QT alert, and it 38 (37.6%) 7 (30.4%) 31(39.7%)
influenced my prescribing decisions.
| have considered the QT alert, but it did 40 (39.6%) 1 (47.8%) 29 (37.2%)
not influence my prescribing decisions.
| have not considered the QT alert. 23(22.8%) 5 (21.7%) 18 (23.1%)

3. Did the QT alert prompt you to evaluate
whether your patients were at risk for QT
interval prolongation?

Yes 79 (78.2%) 19 (82.6%) 60 (76.9%)
No 22 (21.8%) 4 (17.4%) 18 (231%)

4. Do you think the QT alert system should
suggest alternative non-QT prolonging

agents?
Yes 87 (86.1%) 22 (95.7%) 65 (83.3%)
No 14 (13.9%) 1(4.3%) 13 (16.7%)

5. Were you aware of the potential QT
interval-prolonging side effects of the
medications when you prescribed them?

Yes, in most cases. 17 (16.8%) 3 (13.0%) 14 (17.9%)

Yes, for the medications that | normally 58 (57.4%) 9 (39.1%) 49 (62.8%)
prescribe, but | consider alert for
medications | am unfamiliar with.

Not for most medications. 26 (25.7%) 1 (47.8%) 15 (19.2%)

6. Do you think the QT alert contributes to
improving patient safety?

| think it is very useful for patient safety. 62 (61.4%) 12 (52.2%) 50 (64.1%)
| think it is moderately useful for patient 37 (36.6%) 1 (47.8%) 26 (33.3%)
safety.

| do not think it is very useful. 2 (2.0%) 0 (0%) 2 (2.6%)
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Table 2. Differences in QT interval-prolonging drugs prescription in surgical specialities a year before
and a year after the QT alarm implementation.

QT interval-prolonging N Prescriptions N Prescriptions Relative reduction (%)
drugs preQTalarm posQTalarm

Salbutamol 3995 2948 26,2
Amitriptilina 977 691 29,3
Clorpromazina 146 71 51,4
Clozapina 267 148 44,6
Diltiazem 1531 121 92,1
Domperidona 90 63 30
Escitalopram 1332 1108 16.8
Famotidina 1194 1006 15,7
Flecainida 271 233 14,02
Fluoxetina 576 373 35,24
Furosemida 15121 13083 13,5
Haloperidol 15370 1676 89,1
Indapamida 270 89 67,03
Ivabradina 609 418 31,36
Litio 179 74 58,65
Loperamida 807 745 77
Metoclopramida 5288 3955 25,2
Mirtazapina 3004 1988 33,8
Norepinefrina 41 2 95,1
Olanzapina 1545 1385 10,3
Ondansetron 3277 1643 49,9
Paliperidona 29 10 65,5
Pantoprazol 21319 15382 27,8
Paroxetina 903 511 43,4
Quetiapina 5494 4849 11
Risperidona 1098 546 50,3
Salmeterol 6 3 50
Sertralina 2791 2393 14,3
Terbutalina 16 6 62,5
Tiaprida 1424 1038 271
Tramadol 4139 2975 28,12
Trazodona 2891 1880 35
Venlafaxina 689 537 221

Clomipramina 1526 84 94,4
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Table 3. Differences in QT interval-prolonging drugs prescription in medical specialities a year before
and a year after the QT alarm implementation.

QT interval-prolonging N Prescriptions N Prescriptions Relative reduction (%)
drugs preQTalarm posQTalarm

Amitriptilina 2746 2551
Aripiprazol 3276 3117 4,8
Clorpromazina 411 374 9
Clofazimina 139 21 85
Clomipramina 830 414 50,1
Clotiapina 175 132 3,6
Domperidona 228 157 311
Escitalopram 5347 4763 10,9
Famotidina 4806 3852 19,8
Fluoxetina 1729 1707 1,2
Furosemida 83882 81096 33
Haloperidol 83662 11024 86,8
Hidroclorotiazida 6619 6510 1,6
Indapamida 1154 909 21,2
Ivabradina 2696 2318 14
Litio 2031 1721 15,3
Loperamida 3262 2915 10,6
Metoclopramida 9404 7260 22,8
Mianserina 107 48 55,1
Mirtazapina 13827 12313 10,9
Norfloxacino 489 191 60,9
Olanzapina 16100 15597 3,1
Omeprazol 63074 60843 3,5
Pantoprazol 49049 42030 14,3
Paroxetina 2511 2479 1,2
Propafenona 51 5 90,1
Quetiapina 37109 36049 2,8
Risperidona 7350 7148 2,7
Sertralina 14405 12857 10,5
Terbutalina 34 19 44,

Venlafaxina 3094 2874 71
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sidering the different specialties, surgical specialties
were most likely to be unaware of potential QT inter-
val-prolonging side effects (47.8%).

The final part of the questionnaire evaluated
whether prescribers found the alert system to be
useful in promoting patients safety. Overall, nearly all
prescribers (98%) found the alert system to be very or
moderately useful in promoting the safety of patients
being treated with medications that prolong the QT
interval. These results were consistent among provi-
ders from medical and surgical specialties.

Regarding the number of QTIPD prescriptions
in our study, we observed that there was a reduction
when comparing the year before 2022 (preQT alarm)
and after 2023 (posQT alarm) the implementation of
the alarm (745199 over 2022 prescriptions vs 515.551
over 2023). Thus, median prescriptions over 2022 eas
1,505 [interquartile range 38-6.581,5] and over 2023 it
was 1.335 [36.5-7405]) (p=0.027).

This is despite the fact that the number of hos-
pital admissions in the hospitalization wards included
in the study the year before the alarm was incorpora-
ted was higher (25,490 admissions in 2022 vs 27,558
in 2023).

When the data were disaggregated by medical
and surgical specialties, a greater reduction in QTI-
PD prescriptions was detected in surgical specialties
(128.028 prescriptions preQT alarm vs 93.620 posQT
alarm) than in medical specialties (489141 preQT
alarm vs 421.931 posQT alarm) This is also taking into
account that the number of admissions to surgical
specialties increased last year due to QT alarm (14.477
vs 16.254), while in medical specialties the number of
admissions was similar (11.013 vs 11.558).

Regarding the QTIPD involved, in surgical
specialties of 65 QTIPD potentially prescribable QTI-
PDs, 19 were not prescribed either before or after the
implementation of the alert. A reduction in post-QT
alarm prescriptions was observed in 35 QTIPD of
the remaining 46 (35/65-19, 761%) while in medi-
cal specialties of 65 QTIPD potentially prescribable
QTIPDs, 13 were not prescribed either before or after
the implementation of the alert. A reduction in post-
QT alarm prescriptions was observed in 31 QTIPD of
the remaining 52 (31/65-13, 59.6%). Our results are
shown in tables 2 and 3.

DISCUSSION

The results of this study suggest that the alert
system for QT interval-prolonging medications is hi-
ghly valued by prescribers. Most physicians surveyed

were aware of the alert system and found it useful for
assessing the risk of QT prolongation in their patients,
especially for medications they do not regularly pres-
cribe. This alert system could be particularly useful for
surgeons, as they acknowledged a higher likelihood
of being unaware of the potential QT interval-prolon-
ging side effects18,19

The majority of prescribers considered the
alert system to be very or moderately useful for pa-
tient safety. This is in concordance with previous
authors suggesting that electronic health records
(EHRs)-based alert systems can improve clinical de-
cision-making.20,21,22 Previous research supports
the positive impact of alert systems in EHRs on clini-
cal decision-making and reducing medication errors.
20,21 However, it is crucial to balance the frequen-
cy and design of alerts to avoid alert fatigue, whe-
re clinicians may ignore or disable frequent alerts.
20,21,22,23

Prescribers reported a preference for the alert
system to suggest alternative non-QT prolonging
agents. Incorporating this feature could further faci-
litate clinical decision-making and enhance patient
safety. Literature indicates that offering alternati-
ves within alerts can increase adherence to safety
recommendations and optimize pharmacological
treatments. Interestingly, physicians from medical
specialties were more likely to express that they did
not want the alert to suggest alternatives compared
to their surgical counterparts. This difference in opi-
nion among specialties should be considered when
enhancing the alert system.

One of the most notable findings is the re-
duction in the prescription of QT interval-prolonging
medications following the implementation of the
alert system. This decrease was more significant in
surgical specialties compared to medical specialties,
possibly due to increased awareness and education
provided by the alert system, especially in areas whe-
re QT prolongation risk is not a daily consideration.
Previous studies have shown that alert systems can
improve patient safety by reducing medication-rela-
ted adverse events. 21,22

However, while the study observed a reduction
in the prescription of QT interval-prolonging drugs
post-implementation of the alert system, attributing
this reduction exclusively to the alert system is not
straightforward. The study did not control for other
potential factors influencing prescribing behaviors,
such as changes in hospital policies, new clinical gui-
delines, or increased awareness about QT prolonga-
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tion risks outside the alert system. Therefore, while
the alert system likely contributed to the reduction,
other concurrent interventions and external factors
might also have played a role.

The analysis of different drugs involved in this
side effect revealed that in surgical specialties, the
reduction in prescriptions was particularly notable
for haloperidol, risperidone, and clomipramine. The-
se medications are commonly used in perioperative
and postoperative care. The significant decrease in
these specific drugs suggests that the alert system
effectively raised awareness among surgeons about
the QT prolongation risks associated with these me-
dications. Diltiazem, a calcium channel blocker with a
notable reduction in prescriptions post-implementa-
tion, is frequently used to manage hypertension and
arrhythmias but is known to prolong the QT interval.

In medical specialties, there was a reduction in
prescriptions of clomipramine and haloperidol. Clo-
mipramine, a tricyclic antidepressant, and haloperi-
dol, often used in psychiatric and geriatric settings,
are both associated with a high risk of QT prolonga-
tion. The reduction in their use highlights the need for
increased vigilance and a shift towards safer prescri-
bing practices in these settings.

The results of our study suggest that there is a
lack of knowledge about this potentially serious ad-
verse effect of some drugs. This affects a large num-
ber of daily prescriptions in hospitals. Aiding the elec-
tronic prescription of these drugs by alerting doctors
about this potential effect appear to be is useful in the
opinion of doctors and, based on the results, this alert
appears to be especially useful in the safety of pres-
criptions of neuroleptic drugs to hospitalized patients.
and antidepressants.

These findings are consistent with existing li-
terature highlighting the benefits of clinical decision
support systems (CDSS) in reducing adverse drug
events (ADEs). Studies have shown that CDSS, parti-
cularly those integrated within EHRs, can significant-
ly improve medication safety by providing real-time
alerts and recommendations. However, the success
of these systems depends on their ability to balance
alert sensitivity and specificity to avoid alert fatigue
among prescribers.

LIMITATIONS

This study has several limitations. The primary
limitation is the nature of the questionnaire, which
may not capture all opinions and behaviors of pres-
cribers. Additionally, the study was conducted in a

single hospital, which may limit the generalizability of
the results to other clinical settings. Future research
should consider a multi-center approach and include
objective measures of medication safety outcomes to
validate these findings.

CONCLUSIONS

In conclusion, the implementation of an alert
system for QT interval-prolonging medications in the
electronic health record has been assessed by pres-
cribers as a valuable tool for improving patient safety
and guiding prescribing decisions. Most phisicians
find the system useful and suggest additional impro-
vements to enhance its effectiveness. This study hi-
ghlights the importance of clinical decision support
systems in medical practice and their potential to re-
duce medication-related adverse events.

The results suggest that the alert system could
be further improved by adding a feature that suggests
alternative medications that do not prolong the QT
interval. This addition could enhance the efficiency
of prescribers and further improve patient safety by
recommending safe alternatives for at-risk patients.
Overall, this alert system has shown promising bene-
fits in prescribing habits and helps prescribers and
the entire health system optimizing cardiac patients
safety. It could be specifically helpfull for surgeons
when prescribing neuroleptics or antidepressants.
More prospective studies are needed to confirm the-
se observations.
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