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Abstract

Objective: The present study was conducted with the main objective of evaluating the occurrence of Medical
Emergency Team (MET) calls in patients who died during their hospital stay and their association with the presence
of MET calling criteria in the 24 hour and 8 hour period before death and the existence of a do not resuscitate (DNR)
order.

Patients and methods: Retrospective analysis of the medical records of patients that died at the hospital between
18t October 2007 and 30" June 2008. Patients from the emergency room and intensive care department were excluded,
as METSs are not activated for these areas. Studied variables included demographics, MET calls, the presence of MET
calling criteria within the 24 hour and 8 hour period before death and the existence of a DNR order.

The occurrence of MET calls in patients who died during their hospital stay and their association with the presence
of MET calling criteria in the 24 hours and 8 hours before death and the existence of a do not resuscitate (DNR) order
were analyzed.

Results: 348 patients died — in-hospital mortality rate - 2, 5%. 56% were male, mean age was 75 years old.
Seventy-five percent exhibited an explicit DNR order written in their clinical records. Twenty-five percent (88 patients)
had no explicit DNR order in their clinical records. For 39% of these MET was activated. Twenty—four percent of
these presented at least one alarm sign 24h before the MET activation, being the most common threatened airway
and persistent hypotension, 82% had an alarm sign during the last 8 h before MET activation, with airway threatened
(59%) and downgrade of Glasgow Coma Scale > 2 points (32%) the most frequent. In 5 of the 88 patients there was
no DNR order and no MET activation. In these patients no alarm signs were found 24h before death, and only in 2
patients, alarm signs 8 h before death were identified: downgrade of Glasgow Coma Scale > 2 points in one patient
and hypotension in another patient. Four of these 5 patients died during the night shift.

Conclusion: In the present study the detection of alarm signs in patients and the subsequent MET activation is a
good quality of care indicator. When there is no MET system these data are not available and patients with alarm signs,
if not corrected might proceed, with clinical deterioration until cardiac arrest and eventually death occur.

Keywords: Medical emergency teams; Hospital survival; Educational ~ Emergency Team [11] which recommended the implementation of

program; Hospital mortality; Cardiopulmonary resuscitation; Do not-
resuscitate orders

Introduction

A significant proportion of hospital patients experience serious
adverse events during their stay, like cardiac arrest, unplanned
admissions to the intensive care unit (ICU) and death [1,2]. In-hospital
cardiac arrest is usually preceded by signs of physiological instability,
giving an opportunity for early intervention, as long these signs are
properly recognized [1-4]. Sandroni et al. in an extensive literature
review found that interventions likely to improve survival from in-
hospital cardiac arrest include early recognition and stabilization of
patients at risk [5].

Several reports indicate that medical emergency teams (METs) may
decrease the incidence of cardiopulmonary arrests, inpatient mortality,
unexpected intensive care unit (ICU) transfers and readmissions
and ICU/inpatient lengths of stay [6-8]. Moreover, Jones et al. [9,10]
have introduced the “dose effect” concept where the introduction of
objective MET calling criteria resulted in a significant increase in MET
call rates and a significant reduction on cardiac arrest rate and global
mortality.

Based on a growing body of evidence coming from different
reports, in 2005 took place the First Consensus Conference on Medical

complete systems. A rapid response system should be based not only on
a MET, but also in an entire system, including an afferent component
(event detection and response triggering); an efferent component (first
response in less than 15 min, personnel, equipment and methods to
assess urgent unmet needs); a patient safety/process improvement
component and a governance/administrative structure. We have
shown that the program implemented in our hospital reproduced very
closely these recommendations and we have described it elsewhere
[12]. We have demonstrated that implementation of a program that
included, widened emergency call criteria, institution-wide BLS
(Basic Life Support) training, METs and records to enable audit of
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the entire program, may contribute to reduce cardiac arrest incidence
and mortality in at risk patients. In particular we demonstrated that
the effectiveness of the program was critically related with the staff
education, awareness and responsiveness to physiological instability of
the patients [12].

However, several important barriers to staff calling for higher
assistance have been identified, being fear from criticism and fear
from wrong evaluation of patients the most frequently reported in the
literature [13].

In our own previous work we found that long term effectiveness
of the program may decrease in the absence of periodic and continued
implementation of educational interventions. Moreover, the program
should be frequently audited to find areas of suboptimal care [12].

With such a program functioning at our hospital, in-hospital
death could possibly occur only on two ways: a) after a DNR order, b)
after a MET activation. On this latter hypothesis, a DNR order would
eventually be decided by the MET.

The present study was conducted with the main objective of
evaluating the occurrence of MET calls in patients who died during
their hospital stay and their association with the presence of MET
calling criteria in the 24 hour and 8 hour period before death and the
existence of a do not resuscitate (DNR) order.

Methods

Hospital Pedro Hispano is an urban general hospital with 470
beds. The integrated emergency program is fully implemented in our
hospital since 2003, it has been described elsewhere [12] and it included
seven main points:

1. A MET responding to the widened alert criteria that were
adapted from those published by Lee et al. [14] and by Hillman
et al. [15]. METs include a physician and a nurse from the
Intensive Care Unit (ICU). Physicians are trained in advanced
life support and in management of critically ill patients. Nurses
are trained in immediate life support and in critically ill
patients care. They are on call 24 h per day; they have their own
tasks in the ICU and a mobile radio to enable mobility inside
the hospital. The radio is activated by a dedicated emergency
phone line.

2. Institution-wide training on BLS to all physicians, nurses,
auxiliary and administrative staff of our hospital. Widened
emergency call criteria were extensively explained and trained.

3. Simulation scenarios with mannequins in the wards and video
recording. After the simulation scenario, video visualization
and discussion took place with the staff.

4. Interactive meetings with medical and nursing staff, these
meetings took place mainly with the staff from medical and
surgical wards, where the widened criteria were discussed
and the role of the METs explained. These meetings were
particularly important for ensuring compliance with the
program.

5. “Information Posters” scattered throughout the hospital in
strategically located points, i.e., wards, emergency department,
radiology department, halls and outpatient clinics. These
posters contain the widened emergency call criteria.

6. Audits based on records from the METs in order to guarantee
compliance with the program. Feedback from these audits is

given to the physicians and nurses involved, aiming to improve
compliance with the program and improve their performance.

7. Periodic and non-scheduled audits to the hospital emergency
equipment in order to ensure quality of the available material
and readiness of response. A dedicated nurse is responsible for
the audit of the system and has half time labour dedicated to
this task.

Widened calling criteria include airway compromise, bradypnea or
tachypnea, bradycardia or tachycardia, sustained hypotension, sudden
loss of consciousness, decrease of more than two points in the Glasgow
coma scale, repeated and prolonged seizures, respiratory arrest and
cardiac arrest [12].

When there is a DNR order written in the medical record of the
patient, the MET is not called in case of cardiac arrest. However, if
these patients present the alarm signs included in the widened calling
criteria (except cardiac arrest) the MET is called.

For the purpose of analysis we defined explicit DNR order (explicit
group) as one that is written in the clinical record of the patient and is
known by all the ward team. Implicit DNR order (implicit group) was
defined as one that is not clearly written in the clinical record of the
patient but it is known by all the ward team, as it applies to patients in
the final stage of their disease process that were admitted in the wards
for palliative care. Patients from the emergency room and intensive care
department were excluded, as MET's are not activated for these areas.
Studied variables included sex, age, the presence of MET calling criteria
within the 24 hour and 8 hour period before death, the existence of a
DNR order and the graduation of the physician that wrote the DNR
order. Causes of death and end stage diseases were only looked for in
those clinical records where DNR was implicit.

Medical records from all patients were reviewed by two of the
authors (JM and NP), and in particular, the inclusion in the explicit
or implicit group was double-checked by those authors so there could
be no doubts about the inclusion of patients in one of the groups.
A database was created which included all the variables that were
collected. A complete form explaining the concept for each variable
and how it should be collected was also created. Collected data was
reviewed together by the two authors; posteriorly, when there were
doubts and in all the patients from the implicit group, there were
meetings with two more authors (GC and CG) to arrive to a consensus.
When DNR was implicit there was an extensive chart review to confirm
and understand the implicit DNR as well as the consensus meeting.
Criteria to inclusion of a patient in the implicit DNR group included:
all the patients without a DNR order written in the clinical record, but
with an order that was verbally transmitted to the ward nurses (this
information could be checked in the nurses records); all patients where
instead of a written explicit DNR order in the clinical records there was
the written indication for comfort therapy. Comfort therapy included
the maintenance of hydration and analgesia but not any curative
intention.

We conducted a retrospective analysis of the medical records of
patients that died at the hospital between 1% October 2007 and 30" June
2008.

The occurrence of MET calls in patients who died during their
hospital stay and their association with the presence of MET calling
criteria in the 24 hours and 8 hours before death and the existence of a
do not resuscitate (DNR) order were analyzed.
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Results

From the 13714 patients that were admitted in the hospital, 348 died
(patients that died in the ICU and intermediate care units (IntCU) were
excluded as MET are not activated for these areas) — hospital mortality
rate - 2,5% (excluding ICU and IntCU); 56% were male, mean age was
75 (£13,6) years old. Seventy-five percent (n=260) exhibited an explicit
DNR order written in their clinical records. Twenty-five percent
(n=88) had no explicit DNR order in their clinical records (Figure 1).
For 39% of these (n=34), MET was activated. Twenty—four percent
(n=8) of these presented at least one alarm sign 24h before the MET
activation, being the most common threatened airway and persistent
hypotension (blood pressure inferior to 90 mmHg) (Figure 1), 82%
(n= 28) had an alarm sign during the last 8 h before MET activation,
with airway threatened (59%) and downgrade of Glasgow Coma Scale
> 2 points (32%) the most frequent (Table 1). In 54 of the 88 patients
there was no MET activation (Figure 1). An implicit DNR order was
found in 49 of the 88 patients. From these, 33% (n=16) presented
several alarm signs 24h before death, being airway threatened (18%)
and hypotension (8%) the most frequent. Eighty-six percent (n=42)
presented alarm signs 8 h before death being airway threatened (63 %),
downgrade of Glasgow Coma Scale > 2 points (39 % ) and hypotension
(25%) the most frequent (Table 2).

In 5 of the 88 patients there was no explicit or implicit DNR order
and no MET activation was recorded (Figure 1). In these patients no
alarm signs were found 24h before death, and only in 2 patients, alarm
signs 8 h before death were identified: downgrade of Glasgow Coma

Died
348

Explicit DNR
.

v
No explicit DNR

No MET
54
No MET and No DNR
—> 5

v

Implicit DNR

Figure 1: Patients that died in the hospital, with and without explicit or implicit
DNR order, with and without MET activation.

n (%)

Alarm signs 24h before the MET activation

No 26 (76)

Yes 8 (24)
Alarm signs 8h before the MET activation

No 6 (18)

Yes 28 (82)
Airway threatened 8h before MET activation

No 14 (41)

Yes 20 (59)
Downgrade Glasgow >2 8h before MET activation

No 23 (68)

Yes 11 (32)

Table 1: Patients with MET activation (n=34).

Page 3 of 4
n (%)

Alarm signs 24h before death

No 33 (67)

Yes 16 (33)
Airway threatened 24h before death

No 10 (82)

Yes 9 (18)
Hypotension 24h before death

No 45 (92)

Yes 4 (8)
Alarm signs 8h before death

No 7 (14)

Yes 42 (86)
Airway threatened 8h before death

No 18 (37)

Yes 31 (63)
Downgrade Glasgow >28h before death

No 30 (61)

Yes 19 (39)
Hypotension before death

No 37 (76)

Yes 12 (24)

Table 2: Patients with implicit DNR (n=49).

Scale > 2 points in one patient and hypotension in another patient.
Four of these 5 patients died during the night shift. From the clinical
records, we could not find any other information concerning these 5
patients.

Discussion

There are three main findings from the present study: First, the
majority of patients who died in the hospital, died with an explicit DNR
order, which is an indicator of quality of care and is in accordance with
a continuous quality improvement program that was implemented in
our hospital and was described elsewhere [12]. Second, only 5 patients
(1,4%) died without an explicit or implicit order and without a MET
activation, which again may reflect the continuous quality of care
program. Reports from other institutions and in the literature are
lacking and as thus we cannot compare our results with others. It is of
notice that most of these deaths occurred during the night shift, a period
of the day with less surveillance in the wards. Jones et al. [16] found
a similar pattern where 53% of MET calls occurred during the night.
These findings should question decisions on the availability of nurses
on the wards during the night. Third, alarm signs were recorded 24h
before MET activation in nearly a quarter of the patients in whom there
was a MET activation and in more than eighty percent of the patients
8 hours before MET activation. This is in agreement with previous
studies [1,3] and constitutes the main reason of the implementation
of a MET system: the detection of alarm signs in patients at risk and
the appropriate intervention to prevent death when this is a relevant
and legitimate aim. In the present study the detection of alarm signs in
patients and the subsequent MET activation is a good quality of care
indicator. When there is no MET system these data are not available
and patients with alarm signs if not corrected will proceed with clinical
deterioration until cardiac arrest and eventually death occur. Further
studies prospectively designed to see if alarm signs are timely detected
and receive correct answer and feedback are thus needed. In addition,
other indicators such as time between call and treatment and the
success of the interventions applied by the team would also enhance
our knowledge on this area.

Limitations from this study include: first, it is a retrospective
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analysis implying the limitations present on the clinical records;
second, it is a single institution study with a MET system working,
and although it has been described previously, it might not allow the
generalizability of the results.

MET and Rapid Response Systems (RRS) are not free of criticism
and the need for reflection, as complex systems involving human
activities, they imply profound cultural changes in the practice
of hospitals where they are implemented [17,18]. We believe that
reporting results as the one we now present may further add to our
knowledge and understanding on the benefits of RRS and MET.

This study has been partially presented in the 20" Annual Congress
of the European Society of Intensive Care Medicine, in Lisbon,
September 2008.
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