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Fig. 1. Rapid response system incorporating afferent and efferent limbs.

all identified studies were then hand searched by each reviewer
independently for their relevance and suitability for inclusion in
the review. The inclusion and exclusion process is outlined in
Figs. 2 and 3.

Where  there was uncertainty over inclusion of a paper in
the review, the reviewers discussed the paper. If there was still
uncertainty regarding inclusion, a mechanism existed to allow
for a further independent opinion from a third party which was
utilised on one occasion and determined the (non) inclusion of
the study in the review. In addition all studies were scrutinised to
identify any relevant references, including earlier studies, not iden-
tified in the initial search. The web of science and NHS National
Research Register and Portfolio databases were also scrutinised,
along with non-catalogued resources. Experts in the research
field were also contacted to help identify any additional relevant
studies.

4. Evidence appraisal

The  Scottish Intercollegiate Guidelines Network (SIGN) grading
system was used to evaluate the evidence.17 This established grad-
ing system (Appendix 4) system allows a reviewer to grade the
level of evidence for an intervention, and the levels of evidence
are then ranked from 1++ (least likely to be biased) to 4 (greatest
potential for bias). Checklists were designed to assess each study
(Appendix 5). Factors that were considered were whether study and
control groups were contemporaneous and whether baseline char-
acteristics were appropriately matched. Specific questions included
whether information was  given regarding triggering and response
in each study and whether all outcome parameters including rates
of do not resuscitate orders were documented. The strength of
recommendation in the SIGN system is communicated on a scale
of A to D.

Fig. 2. Inclusion and exclusion process.
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Was ist MET ?
Das letzte Glied der Präventionskette



Was ist MET ?

▪ Rasche intensivmedizinische Expertise und 
Therapie für kritisch kranke Patienten 
ausserhalb der Intensivstation



Peter Safar 1974

“The most sophisticated 
intensive care often 
becomes unnecessarily 
expensive terminal care 
when the pre-ICU 
system fails”



 Wofür wurde MET entwickelt?

▪ Verhindern des innerklinischen 
Kreislaufstillstands durch frühzeitige 
Intervention



Patienten Critical events

Abnormal vital signs 16 % 35 %

Normal vital signs 84 % 2,5 %

 Wofür wurde MET entwickelt?



J. Kause et al. / Resuscitation 62 (2004) 275–282 279

Fig. 2. Total antecedents present prior to primary events, given as a percentage of the total antecedents for UK (N = 829) and ANZ (N = 203).

3.2. Antecedents

A total of 1032 antecedents were recorded (Table 2). Of
these, the most frequently recorded abnormalities were a low
systolic blood pressure, and a fall in GCS. Table 3 shows
the effect of removing antecedent data that occurred in the
15min prior to the primary event, as it may be argued that
in the process of dying there will be an inevitable reduction
in respiratory rate, heart rate and level of consciousness.

Fig. 3. Antecedents present in the period from 15min to 24 h prior to primary events, given as a percentage of the total antecedents present in the same
period for UK (N = 376) and ANZ (N = 109).

Twenty-nine (13.9%) of the patients with antecedents and
without a DNAR order had antecedents documented to be
continuous over consecutive time periods. Seventeen pa-
tients had antecedents for up to 4 h, 9 for up to 8 h, and 3
for the whole 24 h prior to an adverse event. There was no
statistically significant difference in the pattern of individ-
ual antecedents (e.g., threatened airway, low systolic blood
pressure) between the UK and ANZ (P = 0.090) (Fig. 2).
When antecedent data that only occurred in the 15min prior

Academia study, J.Kause et al. 
Resuscitation 62 (2004) 275-282)

 Wofür wurde MET entwickelt?



Rapid Response Teams: A Systematic Review and Meta-analysis. 

Chan PS, Jain R, Nallmothu BK, Berg RA, Sasson C.;Arch Intern Med. 2010 Jan 11;170(1):18-26. 

Was kann MET erreichen? 



John Welch, Rapid response Systems. The past, the present and the future, RRS Conference 2013

Was kann MET erreichen? 



Effect of the medical emergency team on long-term mortality following 
major surgery 

Daryl Jones, Moritoki Egi, Rinaldo Bellomo, and Donna Goldsmith;Critical Care 
2007, 11:R12 

Effect of the medical emergency team on long-
term mortality following major surgery

           Jones D, Crit Care 2007

Multivariate analysis -

death at 1500 days:

OR: 0.77
95% CI: 0.64-0.92 

MET

Was kann MET erreichen? 



Welche Evidenz hat MET ?

• Verbessertes Spitalsüberleben  LOE 2++, Rec.: B 

• Weniger  ungeplante ICU Aufnahmen  LOE 2+, Rec.:C 

• Geringere Anzahl von Kreislaufstillständen  LOE 2++, Rec.:B

Do either early warning systems or emergency response teams improve hospital patient survival? A systematic review,  
McNeill G., Bryden D.; Resuscitation 2013



R. Herod et al. / Resuscitation 85 (2014) 1083–1087 1085

Table 2
Absolute numbers of MET  activations by criteria and year. Numbers within parentheses are mean ± SD based on monthly proportions of total activations (12 datapoints per
year). Activations for RR < 5 and prolonged/repeated seizures are reported as absolute numbers only. *p < 0.05 vs. the index year 2000 by ANOVA and Dunn’s multiple test
correction.

Year Airway RR > 36 RR < 5 HR > 140 HR < 40 SBP < 90 GCS > 2 Seizure Worried Total

2000 29 (3 ± 2) 98 (10 ± 5) 16 72 (8 ± 4) 45 (5 ± 4) 192 (21 ± 8) 146 (17 ± 4) 16 197 (22 ± 7) 871
2001  31 (4 ± 2) 104 (10 ± 4) 18 87 (8 ± 5) 43 (4 ± 4) 221 (21 ± 5) 188 (17 ± 6) 17 239 (22 ± 3) 1028
2002 36 (3 ± 2) 131 (12 ± 4)* 16 88 (8 ± 4) 10 (2 ± 1) 218 (21 ± 5) 172 (18 ± 7) 15 250 (24 ± 8)* 966
2003  54 (5 ± 2)* 107 (9 ± 2) 10 95 (8 ± 2) 23 (2 ± 1) 300 (23 ± 5)* 218 (18 ± 6) 12 356 (26 ± 6)* 1210
2004 55 (4 ± 2) 138 (9 ± 3) 14 145 (10 ± 2)* 36 (2 ± 1) 365 (24 ± 5)* 275 (18 ± 4) 12 368 (25 ± 4)* 1503
2005 34 (3 ± 2) 123 (9 ± 3) 3  138 (10 ± 3)* 29 (2 ± 2) 336 (24 ± 5)* 239 (19 ± 4)* 11 335 (26 ± 4)* 1295
2006  25 (2 ± 1) 96 (7 ± 2) 3 131 (9 ± 3)* 27 (2 ± 1) 339 (24 ± 4)* 291 (21 ± 6)* 6 442 (30 ± 7)* 1396
2007  24 (2 ± 1) 123 (8 ± 2) 3 155 (9 ± 3)* 26 (2 ± 1) 430 (24 ± 3)* 389 (22 ± 5)* 6 504 (28 ± 3)* 1705
2008 15 (1 ± 1) 100 (6 ± 2) 2 141 (9 ± 3)* 37 (2 ± 1) 392 (25 ± 6)* 378 (24 ± 5)* 5 456 (29 ± 6)* 1571
2009  12 (1 ± 1) 171 (10 ± 3)* 2 167 (10 ± 3)* 20 (2 ± 1) 372 (23 ± 4)* 381 (22 ± 4)* 2 431 (27 ± 5)* 1563
2010  10 (1 ± 1) 118 (7 ± 2) 9 145 (9 ± 2)* 25 (2 ± 1) 526 (30 ± 9)* 328 (19 ± 4)* 8 423 (25 ± 9)* 1696
2011  17 (2 ± 1) 182 (11 ± 3)* 4  236 (12 ± 3)* 34 (2 ± 1) 671 (36 ± 3)* 361 (19 ± 3)* 4  251 (13 ± 3) 1859
2012  23 (2 ± 1) 193 (9 ± 2) 3 296 (14 ± 3)* 41 (2 ± 1) 664 (32 ± 6)* 388 (19 ± 4)* 4 338 (15 ± 4) 2047

varied between years (6–12%) without any discernable pattern
while MET  activations triggered by threatened airway remained
at a low absolute proportion with an overall decreasing trend (not
significant). This trend was also reflected in activations for RR < 5
that, albeit at a low event rate, decreased over time.

Activation of the MET  following clinical concern increased by
almost 50% from 2000–2001 to 2007–2010 and then decreased to
a level not significantly different from baseline.

3.3. MET  outcomes

The  majority of patients (64–82%) were left on the ward fol-
lowing MET  review without any consistent changes over the time
period (74% in 2000 to 70% in 2012). Fewer patients were trans-
ferred to ED following a MET  activation, decreasing from 14–17%
in 2000–2002 to 7% in 2011–2012. The proportion of patients trans-
ferred to ICU remained stable at 12–15% throughout the study
period. The proportion of MET  activations resulting in a decision
not to trigger further MET  calls did not change significantly during
the time period (5–8%) whereas decisions not to attempt resusci-
tation decreased (7–8% in 2000–2002 to 3–4% in 2010–2012). Few
patients died in the 24 h following the first MET  activation (3–5%)
and this proportion did not change significantly over time.

3.4.  Performance indicators: cardiorespiratory arrests, unplanned
ICU admissions and hospital mortality

The average monthly number of MET  activations for cardiac
arrest was 6.1 ± 3 in 2000 and did not change significantly over the
time period to 6.3 ± 2 in 2012. The corresponding cardiac arrest
rates per 1000 patients admitted to hospital were 1.4 ± 0.7 in 2000
and 1.1 ± 0.4 in 2012 (Fig. 2). The number of respiratory arrests,
in contrast, decreased from a monthly 1.9 ± 1 in 2000 to 0.43 ± 0.5
in 2012 with an overall low annual total event rate. The average
monthly number of unplanned admissions to ICU was 22 ± 5.5 in
2000 and increased from 2010 (32 ± 9.1) and onwards to reach
34 ± 6.1 in 2012. This change did not reach statistical significance,
however, when indexed per 1000 hospital admissions (5.0 ± 1.2 in
2000 and 5.9 ± 1.0 in 2012). The slope of cumulative number of car-
diac arrests or unplanned ICU admissions vs. hospitalisations did
not change. A decreasing trend for hospital mortality was  observed
(from 15 ± 3.4 deaths/1000 admissions in 2000), reaching statis-
tical significance for the years 2005–2011 (12 ± 2.2 deaths/1000
admissions) (Fig. 3).

4.  Discussion

This retrospective review of more than 19,000 MET  activations
between 2000 and 2012 demonstrated a significant yearly increase

Fig. 2. Cardiac arrest (top), respiratory arrest (middle) and unplanned ICU admission
(bottom) rates indexed per 1000 hospital admissions. Annual values represent the
aggregate of monthly data. *p < 0.05 vs. year 2000.
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Fig. 3. Total hospital mortality indexed per 1000 hospital admissions. Annual values
represent the aggregate of monthly data. *p < 0.05 vs. year 2000.

19.000 MET calls zwischen 2000 und 2012 (single center retrospektiv) 

Alarmierungshäufigkeit / 1000 Aufnahmen 
2000:  18 +/- 3 
2012:  30 +/- 4,5

 Wieviel Aufwand ist MET ?

Long term trends in medical emergency team activation and outcomes 
Ruth Herold et al. Resuscitation 85 (2014) 1083-1087



Einsätze/
1000Aufnahmen

Gesamt bei 
35.000 
Aufnahmen/Jahr

pro Woche Pro Tag Pro Team  

bei 5 Teams

Cardiac arrest 

1,6 / 1000

56 1 0,1 ca.1pro Monat

MET 

30/1000

1050 20 2,8 0,57 pro Tag 

ca.1 pro 2Tage

MET 

40/1000

1400 27 3,8 0,77 pro Tag 

ca.3 pro 4Tage

Wieviel Aufwand ist MET?

Rechenbeispiel für Krankenhaus 750 Betten, 35.000 Aufnahmen/Jahr 
5 dezentrale Teams bei Pavillonstruktur



Wieviel Aufwand ist MET?

Cost-Benefit Analysis of a Medical Emergency Team in a Children`s Hospital 
Christopher P.Bonafide et al., Pediatrics Vol 134, Number2, August 2014

that provide a fixed reimbursement for
an episode of care (hospitalization only,
post-hospital careonly, ora combination
of hospitalization and post-hospital
care).15 As this initiative spreads, hos-
pitals throughout the country will have
clear financial incentives to provide
high quality, cost-efficient care. In this
study, we have demonstrated situations
in which a MET could reduce CD events
and provide substantial cost savings for
hospitals in a bundled payment system.

Our study has several limitations. First,
weused thedatesof transfer-inand -out
of ICU as our analysis intervals rather

than times, because the timesof service
were not in the dataset. Therefore, all
charges for thedayof transferwouldbe
included, even if the transfer occurred
at 11:59 PM. We found significant differ-
ences in transfer-in time between CD
and non-CD groups, with a higher pro-
portion of non-CD patients transferred
later in the day (Table 1). There were not
significant differences in transfer-out
time (Table 1). As a result, non-CD pa-
tients have more non-ICU charges in-
cluded from the day of transfer-in to ICU.
This biases our findings toward the
null, because including more non-ICU

charges from the day of transfer
among non-CD patients will result in an
attenuation of the difference between
groups. Second, we did not model the
costs of teammemberswith concurrent
patient care responsibilities in the ICU
leaving their primary patients. These
costs, which could be financial, oppor-
tunity, or safety costs, are important
considerations when making the de-
cision to implement a team with con-
current responsibilities. Third, not all
CD events are preventable. Hospitals
should work to identify and target
MET-preventable CD events. Fourth, we
evaluated costs by converting charges
to costs using a ratio. Better methods to
determine actual costs of care, for ex-
ample using activity-based methods,
should be a focus of future work.

CONCLUSIONS

CD events not only represent adverse
events for patients; they are also very
costly. In a bundled payment reim-
bursement model, the costs of staffing
and administering a MET can plausibly
be recouped with a modest reduction in
CD events. Work to improve patient
safety and quality should highlight not
only the clinical benefits, but also the
financial impacts for hospitals re-
imbursed with bundled payments.

FIGURE 2
Adjusted costs of post-event ICU and hospital stays, respectively, among CD patients versus patients not
meeting CD criteria stratified by transferring ward type. Costs are adjusted for gender, age group,
season, destination unit, and monthly case-mix index. Cost differences are largest in oncology patients
and smallest in surgical patients.

TABLE 2 Costs of MET Using Different Models and the Reductions in CD Needed to Offset MET Costs

Team Composition Staffing Model Cost per Hour to Staff Team Total Annual Cost for Staffing
and Administration of MET

Absolute Reduction in Number of CD
Events Compared With Pre-MET

Needed to Offset Costs

RN + RT Concurrent responsibilities in ICU $107 $287 145 2.9
RN + RT + fellow Concurrent responsibilities in ICU $136 $350 698 3.5
RN + RT + NP Concurrent responsibilities in ICU $177 $440 550 4.4
RN + RT + attending Concurrent responsibilities in ICU $263 $629 019 6.3
RN + RT Freestanding team $107 $990 616 9.9
RN + RT + fellow Freestanding team $136 $1 244 830 12.5
RN + RT + NP Freestanding team $177 $1 604 236 16.1
RN + RT + attending Freestanding team $263 $2 358 112 23.6

NP, nurse practitioner; RN, registered nurse; RT, respiratory therapist.
Sample calculation for RN + RT + fellow teamwith concurrent responsibilities: $47/hour (RN) + $38/hour (RT) + $23/hour (fellow) = $108/hour3 1.258 (fringe benefit rate) = $135.86, rounded
to $136
$136 3 3 calls/day 3 2 hours/call 3 365.25 d/year = $298 044
$298 044 (annual staffing cost) + $29 950 (annual administrative cost for physician leader) + $22 704 (annual administrative cost for nurse leader) = $350 698
$350 698 (total annual cost)/$99 773 (excess cost of CD) = 3.5 (reduction in CD events needed to offset MET costs).

240 BONAFIDE et al



Was kostet ein critical event ?
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240 BONAFIDE et al

Cost-Benefit Analysis of a Medical Emergency Team in a Children`s Hospital 
Christopher P.Bonafide et al., Pediatrics Vol 134, Number2, August 2014
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Wieviel Aufwand ist MET?

▪ Cost and Outcome of Medical Emergency Teams  
Holländische multicenter Studie (before and after trial)  
April 2009-November 2011,  

▪ Stufenweise Einführung des RRS wird auch einen gesonderten 
Blick auf Wirkung von afferentem und efferentem Teil des RRS 
ermöglichen. 

▪ Präsentation für Mai 2015 geplant  



Welche Hürden muss MET überwinden?

▪ Eingriff in althergebrachte hierarchische Krankenhausstrukturen 

▪ Verschiebung von Verantwortlichkeiten 

▪ Angst vor Blamage 

▪ Angst vor dem Verlust von klinischen Fähigkeiten 

▪ Ressourcenknappheit
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Einsatzzahlen 2006-2013

2006 2007 2008 2009 2010 2011 2012 2013
Einsätze 24 31 41 38 33 63 45 43
CPR 12 16 20 16 12 23 19 22
Andere 12 15 21 22 21 40 26 21

Herzalarmentwicklung

Einsätze

CPR

Andere

Daten des Notfallteams der Anästhesie/
Intensivstation im KFJ

Projekt Optimierung des Herzalarmsystems im KFJ seit 2008



 

 

 

 

 

ALARMIERUNGSKRITERIEN 
für Erwachsene – Chirurgie, KFJ 

NOTRUF HERZALARM 

Akute Veränderungen  
des klinischen Zustandbildes: 

Reanimation muss 
unverzüglich stattfinden: 

Atemwege Gefahr der 
Atemwegsverlegung Atemwege Atemwegsverlegung 

Atmung 

 
 

Atemfrequenz < 5/min 
Atemfrequenz >36/min 

Atemstillstand 

Kreislauf Kreislauf 
Pulsfrequenz <40/min 
Pulsfrequenz >140/min 
RR syst. <90 mmHg 

Kreislaufstillstand 

Neurologie 

Plötzlich eintretende 
Bewusstseinseintrübung 
Wiederholte oder lang 
andauernde zerebrale 
Krampfanfälle 
 

Bewusstlosigkeit Neurologie 

Weiters Jeder Patient, der akut 
Anlass zur Sorge gibt 
 

Weiters Keine offensichtlichen 
Lebenszeichen 
 

  
9994194 
Notfall 
WO, WAS ist passiert 
Zur Unterstützung 302 

302 
Herzalarm 
WO, WAS ist passiert 

Melden Sie Melden Sie 

Atmung 
 



MET Alarmierungskriterien seit 2013 für die Chirurgische Abteilung
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Take home message
• Das MET ist nur der efferente Arm eines zeitgemässen 

Patientensicherheitssystems (RRS) 
• Das MET braucht einen kompetenten afferenten Arm 

(Monitoring, Erkennen, Alarmieren, Eskalieren)  
• MET braucht Ressourcen  
• MET braucht motivierte MitarbeiterInnen 
• MET ist ein aktiver Beitrag der Krankenanstalten zu einer 

adäquaten innerklinischen Sicherheitskultur  

MET ist Aufwand  
MET ist lebensrettend  



Für Information über Wirkung und 
unerwünschte Nebenwirkung 
konsultieren Sie

  
Die Arbeitsgruppe Innerklinische Notfälle 

www.arc.or.at



……AND MEET THE NEW GUIDELINES

MEET MET…..



Danke für Ihre Aufmerksamkeit
BMJ 2003;327(7429)1459-61

Parachutes reduce the risk of injuries after 
gravitation challenge, but their effectiveness has 
not  been proved with randomised controlled trials. 


