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Summary of the Patient Safety Problem
Failure to rescue (FTR) is a patient safety phenomenon of medical
or surgical mortality following a major complication, and it gener-
ally represents a delay in recognizing or responding to in-hospital
complications. Originally a surgical quality measure, FTR is not spe-
cific to a particular pathology or disease state; therefore, use as a
quality metric across specialties can represent hospital perfor-
mance rather than patient illness severity. Rapid response teams
(RRTs) are a proposed patient safety practice to address FTR and are
endorsed by the Institute for Healthcare Improvement and the Joint
Commission.1 These clinical care teams (often multidisciplinary) rap-
idly assess a patient after an identified critical change in clinical sta-
tus and determine if a change in care setting (eg, transfer to an ICU)
or treatment plan (eg, endotracheal intubation) is necessary.

Characteristics of the Guideline
AHRQ is a federal agency established to improve health care safety
and quality by developing evidence, tools, and data for clinicians and
health care centers. AHRQ first reviewed evidence for 80 patient
safety practices in the 2001 Making Healthcare Safer report, up-
dated in 2020 with 47 new patient safety practices. The 2020 guide-
line identified important patient harms and corresponding patient
safety practices using a conceptual framework and conducted a sys-
tematic review for the selected practices. There are 2 patient safety
practices for FTR: patient monitoring systems and RRTs. This sum-
mary will focus on RRTs.

Evidence Base and Discussion
Effect of RRT on Outcomes
RRTs were first implemented to prevent acutely decompensating
patients from further clinical deterioration and mortality. This guide-
line reviewed literature that examined the association between RRTs
and mortality, as well as other surrogate outcomes (cardiac arrest
and ICU transfers). Two meta-analyses demonstrated decreased hos-
pital mortality rates after RRT implementation: 1.93% vs 1.95% and
1.56% vs 1.62%, respectively.2,3 In contrast, a 2010 meta-analysis
of 15 studies found no overall difference in mortality associated with
RRT implementation. However, the included studies had signifi-
cant heterogeneity (I2 = 90.3%, P < .001), and only 5 studies were
deemed high quality for including appropriate controls or methods
accounting for time.4 A 2016 population-based study used an in-
terrupted time-series design to demonstrate that the decreasing
mortality trend present before introduction of an RRT continued in
the study period, and additionally found mortality decreased among
patients admitted with low-mortality diagnoses.5

The guideline authors additionally identified cardiac arrest and
ICU admission rates as outcomes of interest. Two meta-analyses
reported an overall decrease in non-ICU cardiac arrest rates associ-
ated with RRTs, although with significant study heterogeneity
(0.18% vs 0.32%; RR, 0.62 [95% CI, 0.55-0.69] and 0.20% vs
0.37%, RR, 0.65 [95% CI, 0.55-0.77]) (Table), and before-after
study designs.3,4 A third meta-analysis found similar results in both
adults and children, with minimal heterogeneity in the pediatric
population (Table).2

ICU transfer rates were reported in 3 studies as a potential mea-
sure of outcomes following RRT implementation, and the results were
mixed.6 Conceptually, the directionality of the change in ICU trans-
fer rate does not imply success or failure because it may indicate in-
creased RRT utilization to appropriately transfer patients experienc-
ing clinical deterioration, or appropriate intervention before a patient
condition necessitates a more highly monitored setting.

Unintended Consequences
Despite face validity of RRTs as a patient safety practice, implemen-
tation has potential unintended consequences. The authors iden-
tified potential loss of non-RRT clinician skill to handle unstable pa-
tients and fatigue of the RRT members as potential adverse effects
of overuse. A 2010 study identified increased rates of do-not-
resuscitate orders in hospitals with an RRT system compared with
hospitals without (3.85% vs 1.72%; OR, 2.29 [95% CI, 1.31-4.01]), in-
dicating an RRT system as a potential tool to facilitate early goals of
care discussions.7

Implementation Facilitators and Barriers
Implementation of a hospital-wide RRT system requires team-
work, engagement of multiple groups (such as nurses, surgeons, hos-
pitalists, and respiratory therapists), and an organizational culture
accepting of a new practice. The authors of the guideline discussed
possible facilitators and barriers to successful RRT use. Outcome
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improvements were most consistently observed when the study
period was a minimum of 1 year with accompanying educational ef-
forts. This implies that education and time are necessary to achieve
cultural change for meaningful use of an RRT system. Additional fa-
cilitators included physicians as RRT members.

Barriers to effective RRT implementation included inadequate
activation mechanisms and intangible factors such as organiza-
tional and safety culture. RRT activation mechanisms were variable
across included studies, but the authors noted that mandatory ac-
tivations based on physiologic criteria were more effective mecha-
nisms. However, standardized RRT activations may contribute to
alarm fatigue, a well-documented safety issue.8 Poor institutional
culture was a noted barrier, such as lack of leadership support, or
the perception that activating the RRT could be viewed as an ad-
mission of clinicians’ inadequacy of their ability to care for a dete-
riorating patient.9 Other studies have also noted that high-
performing institutions had staff members who were empowered
to activate RRTs without concern for retribution.10

Gaps in Evidence
Overall, there is little current evidence on the direct benefit of RRTs
on FTR, and the literature reviewed in this guideline had significant
methodologic variability; many of the included studies were con-

ducted more than 5 years ago and most included studies were of low
to moderate quality. Conducting randomized clinical trials, or any
study design with an appropriate contemporaneous control, may be
challenging because RRT system use is widespread both in the US
and internationally. However, since many of the studies reviewed
were interrupted time-series designs, a stepped-wedge design may
be possible for future efforts. The authors of the guideline addition-
ally noted the need to develop consistent terminology and activa-
tion mechanisms for RRTs, study cost and resource utilization, and
identify best practices for the composition of RRT members.

Overall Assessment and Conclusions
RRTs as a patient safety practice have strong face validity, as evi-
denced by the widespread utilization in hospital environments. How-
ever, definitive evidence that RRTs are associated with reduced rates
of FTR is inconclusive.6

Moderate evidence that RRTs are associated with reduced sec-
ondary outcomes, such as ICU transfer rate and non-ICU cardiac ar-
rest, suggests additional potential benefit and the possibility of im-
provement in other secondary outcomes. Although the supporting
evidence is limited and somewhat dated, thoughtful implementa-
tion of RRTs may be helpful practices that could contribute to im-
proved hospital patient safety.
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Table. Summary of Major Studies

Source Study design Outcomes following RRT implementation
Chan et al,4

2010
Meta-analysis (18
studies, 1950-2008)

Mortality rates were not reduced (1.63% vs 1.35%, RR = 0.92 [95% CI, 0.82-1.04], I2 = 90%)
Cardiac arrest rates outside the ICU were reduced (0.20% vs 0.37%, RR = 0.65 [95% CI, 0.55-0.77], I2 = 74%)

Chen et al,5

2016
Interrupted time-series
(9 799 081 patients)

Prior to implementation, progressive decreases in mortality and cardiac arrest rates noted
After implementation there was reduction of in-hospital mortality (0.79% vs 1.71%, RR = 0.46 [95% CI, 0.40-0.54])
and cardiac arrest rates (1.29% vs 2.39%, RR = 0.54 [95% CI, 0.48-0.62])
Further mortality reduction noted in patients admitted with low-mortality diagnoses (1.95% vs 2.47%, RR = 0.79
[95% CI, 0.68-0.91])

Soloman
et al,3 2016

Meta-analysis (30
studies, 2000-2014)

Implementation associated with decreased mortality rate (1.56% vs 1.62%, RR = 0.88 [95% CI, 0.83-0.93], I2 = 86%)
Non-ICU cardiac arrests also decreased (0.18% vs 0.32%, RR = 0.62 [95% CI, 0.55-0.69], I2 = 71%)

Maharaj
et al,2 2015

Meta-analysis (29
studies, 1990-2013)

Implementation associated with decreased mortality rate (1.93% vs 1.95%, RR = 0.88 [95% CI, 0.82-0.94], I2 = 86%)
Non-ICU cardiac arrests (0.21% vs 0.32%, RR = 0.65 [95% CI, 0.61-0.70], I2 = 70%) were decreased in adults
Mortality (0.51% vs 0.76%, RR = 0.79 [95% CI, 0.65-0.98], I2 = 78%) and non-ICU cardiac arrest rate (0.11% vs
0.22%, RR, 0.64 [95% CI, 0.55-0.74], I2 = 7%) were decreased in pediatric patients

Abbreviations: ICU, intensive care unit; RRT, rapid response team; RR, relative risk.
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