Short Editorial

“ o
Sos L w®

You Can Only Improve What You Measure: The Importance of the
Rapid Response Team in Improving Patient Care

Sebastian Garcia-Zamora,’
Cardiology Department, Delta Clinic," Rosario — Argentina

Zain Somani,? Adridn Baranchuk3

College of Medicine and Health, University of Birmingham,? Birmingham — United Kingdom

Queen’s University, Kingston,® Ontario — Canada

Short editorial related to the article: Prospective Longitudinal Study on Mortality and Quality of Care for Ward Patients Following

Rapid Response Team Implementation in Brazil

Sudden death among hospitalized patients, most often
manifesting as in-hospital cardiac arrest, is a global problem
that poses major challenges for prediction, timely diagnosis,
and expeditious treatment." Incidence and outcomes vary
considerably across health systems but remain sobering.
Hospitalized patients with acute illness are vulnerable to
intercurrent events that can precipitate rapid deterioration.
Caring for these patients requires advanced competencies,
such as airway management, treatment of arrhythmias, and
hemodynamic support, all of which are challenging to acquire
and maintain across all medical professionals on general
wards. This is why rapid response teams have been utilized
as a system-level strategy to recognize early deterioration of
patients and bring concentrated expertise to the bedside."

In this issue of the International Journal of Cardiovascular
Sciences, Salvadori et al. report a prospective, single-center,
five-year evaluation of a rapid response team program in a
quaternary Brazilian hospital.? Over the study period, the team
attended 4,805 emergencies, consisting of 551 cardiac arrests
and 4,254 non-arrest deteriorations. Survival among patients
with non-arrest emergencies improved significantly (from
57.1% to 64.5%; p = 0.003), whereas survival after cardiac
arrest remained low and unchanged. The study has several
strengths: it is a large, real-world, prospective analysis that
captures process-of-care metrics beyond outcomes, such as
time to epinephrine, time to first shock, and time to advanced
airway. This level of granularity in the data is crucial in the
care of critically ill patients. Outcomes may be unfavorable
despite coordinated, appropriate care because of underlying
severity, and conversely, occasional survival may occur despite
suboptimal response. Measuring processes in detail allows
teams to distinguish signal from noise and thereby improve
performance over time.

However, several limitations warrant discussion, many of
which are acknowledged by the authors.? Firstly, the absence of
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pre-implementation baseline data precludes a formal before-
and-after analysis. Secondly, activation of the rapid response
teams for acute deterioration without cardiac arrest (“code
yellow”) was optional, introducing potential underrecognition
and selection bias, likely enriching for sicker patients. In
addition, only about 10% of cardiac arrest cases presented
with a shockable rhythm. The remaining 90% presented with a
non-shockable rhythm, which is typically associated with non-
cardiac etiologies and less favorable prognosis. This may reflect
delayed recognition of deterioration on the wards. Together,
these factors could attenuate any observable benefit on arrest
survival while still permitting meaningful improvements in
non-arrest outcomes.

Contemporary guidelines from the American Heart
Association and the European Resuscitation Council
emphasize that hospitals should field teams capable of
delivering advanced life support within tight time targets and
should continuously track performance against predefined
metrics.®* Guidelines highlight the need for early recognition
of patients at risk of cardiac arrest, which is the first link in the
chain of survival. The logic is straightforward: prevent the arrest
rather than attempt to rescue from it. When deterioration is
recognized early and a skilled team arrives quickly, ischemia,
malignant arrhythmias, and hemodynamic collapse can
often be averted. This is the practical bridge between quality
improvement and resuscitation science: measurement yields
data; data drives accountability; accountability changes
practice.** Early recognition, in conjunction with an action-
oriented approach, has proved crucial in improving outcomes
in out-of-hospital cardiac arrest, such as in sports settings.®

Evidence from multiple publications supports this
prevention-first paradigm. A systematic review concluded that
there exists a consistent signal that medical emergency teams
reduce in-hospital cardiac arrests and, in some contexts, all-
cause mortality.” Experience from Australia has demonstrated
that the implementation of rapid response teams is associated
with lower hospital mortality compared with traditional
code-based care, suggesting that the primary benefit lies in
preventing arrests rather than improving the poor odds once
an arrest occurs.® Further meta-analyses indicate fewer arrests
outside the intensive care unit and a context-dependent
effect on mortality, with heterogeneity driven by activation
thresholds, response times, and program maturity.”"" While
structured rapid-response models outperform traditional code
teams on process-of-care metrics, those metrics are influenced
by factors such as event timing, team response interval, time
to defibrillation and airway management, and telemedicine
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availability. When optimized, these gains translate into
improved outcomes in selected populations.” Taken
together, three pragmatic concepts emerge for optimizing
rapid response teams: (i) the earlier the activation, the
fewer the arrests; (ii) the faster the response, the greater the
likelihood in improving outcomes; and (iii) the more rigorous
the measurement, the more the system can be continuously
improved. Furthermore, certain clinical conditions, such as
acute infectious diseases,’*'* may be associated with a higher
risk of cardiovascular events or sudden death. Highlighting
these underrecognized risks encourages tighter monitoring
for vulnerable patients and the implementation of broader
surveillance programs.

Finally, artificial intelligence offers a realistic path to
sharpen inpatient risk stratification for sudden cardiac death.
Beyond static scores, artificial intelligence can integrate
continuous vital-sign measurements, laboratory trajectories
(e.g., potassium, creatinine, troponin, NT-proBNP),
medication exposures (QT-prolonging agents), imaging,
and semi-automated electrocardiographic interpretation,
including continuous ECG monitoring."'® Such multimodal
models can improve short-horizon prediction of cardiac
arrest and generate actionable alerts in life-threatening

References

1. Penketh], NolanJP In-Hospital Cardiac Arrest: The State of the Art. Crit
Care. 2022;26(1):376. doi: 10.1186/s13054-022-04247-y.

2. Salvadori FA, Kobayasi R, Perondi MB, Paiva EF. Prospective
Longitudinal Study on Mortality and Quality of Care for Ward Patients
Following Rapid Response Team Implementation in Brazil. Int )
Cardiovasc Sci. 2026; 39:€20250028. DOI: https://doi.org/10.36660/
ijcs.20250028.

3. Panchal AR, Bartos JA, Cabanas )G, Donnino MW, Drennan IR, Hirsch
KG, etal. Part 3: Adult Basic and Advanced Life Support: 2020 American
Heart Association Guidelines for Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care. Circulation. 2020;142(16_
Suppl_2):5366-5468. doi: 10.1161/CIR.0000000000000916.

4. Soar ], Bottiger BW, Carli P, Couper K, Deakin CD, Djarv T, et al.
European Resuscitation Council Guidelines 2021: Adult Advanced
Life Support. Resuscitation. 2021;161:115-51. doi: 10.1016/j.
resuscitation.2021.02.010.

5.  Kleinman ME, Brennan EE, Goldberger ZD, Swor RA, Terry M, Bobrow
BJ, et al. Part 5: Adult Basic Life Support and Cardiopulmonary
Resuscitation Quality: 2015 American Heart Association Guidelines
Update for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care. Circulation. 2015;132(18 Suppl 2):5414-35.
doi: 10.1161/CIR.0000000000000259.

6. Bassi MD, Farina JM, Bombau J, Maurice MF, Bortman G, Nuiez E,
et al. Sudden Cardiac Arrest in Basketball and Soccer Stadiums, the
Role of Automated External Defibrillators: A Review. For the BELTRAN
Study (BaskEtbaLl and Soccer sTadiums: Registry on Automatic exterNal
Defibrillators). Arrhythm Electrophysiol Rev. 2023;12:e03. doi:
10.15420/aer.2022.30.

7. Winters BD, Weaver SJ, Pfoh ER, Yang T, Pham JC, Dy SM. Rapid-
Response Systems as a Patient Safety Strategy: A Systematic Review.
Ann Intern Med. 2013;158(5 Pt 2):417-25. doi: 10.7326/0003-4819-
158-5-201303051-00009.

8. Santamaria], Tobin A, Holmes ). Changing Cardiac Arrest and Hospital
Mortality Rates Through a Medical Emergency Team Takes Time and

scenarios such as hypoxemia, hypotension, electrolyte
imbalance, dynamic ST-segment shifts; thereby prioritizing
early interventions (electrolyte repletion, anti-ischemic
therapy, escalation of monitoring, rapid intensive care
unit transfer) and reducing arrest occurrence. Continuous
telemetry and artificial intelligence-assisted ECG analysis
also extend detection to silent ischemia and repolarization
patterns that precede malignant arrhythmias.” ' It is
reasonable to expect that these strategies will become
increasingly available in daily practice, further reinforcing
rapid response teams’ performance.

As the adage goes, “the road is made by walking.”
Although the study by Salvadori et al. did not demonstrate
improved survival after in-hospital cardiac arrest, it provides
a valuable impetus for future work. We can only improve
what we measure. If we track what matters (time to rapid
response team activation, time to treatment, and arrest
incidence), we can improve what matters most: preventing
avoidable cardiac arrests and reducing preventable morbidity
and mortality. As in other contemporary medical fields, these
data emphasize where rapid response teams deliver their
greatest value: preventing arrests rather than attempting
rescue from them.

Constant Review. Crit Care Med. 2010;38(2):445-50. doi: 10.1097/
CCM.0b013e3181chOff1.

9. Maharaj R, Raffaele I, Wendon J. Rapid Response Systems: A Systematic
Review and Meta-Analysis. Crit Care. 2015;19(1):254. doi: 10.1186/
$13054-015-0973-y.

10. DeJongA, Jung B, Daurat A, Chanques G, Mahul M, Monnin M, et al.
Effect of Rapid Response Systems on Hospital Mortality: A Systematic
Review and Meta-Analysis. Intensive Care Med. 2016;42(4):615-7. doi:
10.1007/s00134-016-4263-1.

11. Olsen SL, Sgreide E, Hillman K, Hansen BS. Succeeding with Rapid
Response Systems - A Never-Ending Process: A Systematic Review of
How Health-Care Professionals Perceive Facilitators and Barriers within
the Limbs of the RRS. Resuscitation. 2019;144:75-90. doi: 10.1016/j.
resuscitation.2019.08.034.

12. Ofoma UR, Drewry AM, Maddox TM, Boyle W, Deych E, Kollef M, et
al. Outcomes of in-Hospital Cardiac Arrest among Hospitals with and
without Telemedicine Critical Care. Resuscitation. 2022;177:7-15. doi:
10.1016/j.resuscitation.2022.06.008.

13. Garcia-Zamora S, Lee S, Haseeb S, Bazoukis G, Tse G, Alvarez-Garcia
J, etal. Arrhythmias and Electrocardiographic Findings in Coronavirus
Disease 2019: A Systematic Review and Meta-Analysis. Pacing Clin
Electrophysiol. 2021;44(6):1062-74. doi: 10.1111/pace.14247.

14. Garcia-Zamora S, Pulido L. Vaccines in Cardiology, an Underutilized
Strategy to Reduce the Residual Cardiovascular Risk. Arch Peru Cardiol
Cir Cardiovasc. 2024;5(1):29-39. doi: 10.47487/apcyccv.v5i1.349.

15. Gupta S, Kashou AH, Herman R, Smith S, May A, Echeverri AGM, et
al. Computer-Interpreted Electrocardiograms: Impact on Cardiology
Practice. Int ) Cardiovasc Sci. 2024;37:€20240079. doi: 10.36660/
ijcs.20240079.

16. Domingo-Cardeta T, Montero-Cabezas JM, Jurado-Roman A, Sabaté
M, Aboal J, Baranchuk A, et al. Rationale and Design of the Artificial
Intelligence Scalable Solution for Acute Myocardial Infarction
(ASSIST) Study. J Electrocardiol. 2024;86:153768. doi: 10.1016/j.
jelectrocard.2024.153768.

Int J Cardiovasc Sci. 2026; 39:e20250199



3

Baranchuk
You Can Only Improve What You Measure

Short Editorial

Erratum
Int J Cardiovasc Sci. 2026; 39:€20250199

No Editorial: Baranchuk A. You Can Only Improve What You Measure: The Importance of the Rapid Response Team in
Improving Patient Care. Int ] Cardiovasc Sci. 2026; 39:€20250199. DOI: https://doi.org/10.36660/ijcs.20250199, na segao
de autores e instituicoes, foi adicionada a informacao:

“Sebastian Garcia-Zamora ," Zain Somani,? Adrian Baranchuk 3

Cardiology Department, Delta Clinic, Rosario — Argentina

College of Medicine and Health, University of Birmingham,? Birmingham — United Kingdom
Queen’s University, Kingston,*> Ontario — Canada”

Setor Editorial 1)CS

Editorial team
DOI: https://doi.org/10.36660/ijcs.20260126

®' B This is an open-access article distributed under the terms of the Creative Commons Attribution License

Int J Cardiovasc Sci. 2026; 39:e20250199



https://creativecommons.org/licenses/by/4.0/
mailto:Adrian.Baranchuk@kingstonhsc.ca

