
Why adopt a SCORE based system to manage the risk of 
admitted patients in a hospital environment?
The hospital, by definition a structure for the diagnosis and 
treatment of admitted acute patients, may paradoxically fail in 
its overall management of critical events ranging from sudden 
deterioration, more or less rapid, of general conditions to cardiac 
arrest. The situation is often manifested by late intervention, 
be it resuscitation of a patient in their bed, in surgery or in the 
intensive care unit. Intrahospital mortality is currently regarded 
as a comprehensive indicator of the quality of care provided to 
patients (Joint Commission for Hospital Accreditation).
Within hospitals the mortality rate from sudden cardiac arrests, 
although the extensive and unambiguous epidemiological data 
is not available, remains high. The incidents, based on the data 
of international literature, is between 1-5% admissions/year 
or 0.175 beds/year (Hodgetts, Resuscitation 2002 - Peberdy, 
Resuscitation 2003).
Much of the literature highlights that the prognosis of the 
intrahospital cardiac arrests, despite all the organisational efforts 
aimed at implementing an optimal response model, is still too 
often unfavourable; the survival rate for hospital discharge, 
worldwide, was about 14 – 18% for many years.
The cardiac arrest, whilst representing the final stage of the 
most morbid events, must not be regarded as inevitable: the 
intrahospital cardiac arrest that occurs with normal hospitalised 
patients is not a sudden cardiac death in the majority of cases. 
Preceding this, in 75 – 80% of the cases there are abnormal 
physiological parameters and it is therefore potentially 
avoidable; the signs of clinical deterioration that evolve rapidly 
relating the cardiac arrest are present at least eight hours before 
the cardiac arrest and it is therefore essential to recognise them 
immediately.
It is for this reason that the international literature available 
on the subject and the most recent worldwide guidelines for 
cardiopulmonary resuscitation are aimed at the prevention of 
the cardiac arrest by recognising the signs and symptoms that 
precede this extreme situation and the appropriate treatment. 
At a recent international Consensus Conference, that was 
attended by experts from around the world and published in 
Critical Care Medicine in October 2006, it reviewed the most 
common organisational models developed in different countries 
and different locations (Australia, North America and Europe). 
The various intrahospital emergency response modes were 
examined with the aim of preventing cardiac arrests by rapid 
recognition of the clinical deterioration that characterises the 
critical patient and the rapid alert of the experts that provide 
the answers.
How is an intrahospital structure organised for the detection 
and early treatment of patients’ degenerative symptoms?
The different models developed in the world to respond to 
this type of need have recently been systemised into an 

implementational rapid response for emergencies called 
Rapid Response System (RRS). It is characterised by an 
“afferent arm” that can intercept the event acutely, and trigger a 
response based on the predefined criteria with an “efferent arm” 
consisting of highly qualified emergency response personnel 
and intensive care (Medical Emergency Team MET) with an 
ADEQUATE DATA COLLECTION SYSTEM. 

What is the MEWS model?
The personnel in the wards must be able to monitor admitted 
patients with adequate instruments: the MEWS (Modified Early 
Warning Score) model is a data collection and scoring system 
for monitoring a patient’s condition and increases the attention 
to the patient, and when necessary, allows for timely activation 
of the MET (Medical Emergency Team).
It provides: 
• analysis of vital signs provided by the monitoring
• assigns a score for each value measured in accordance with 
MEWS
• calculates the Total MEWS Score:
• if <  5: standard assistance protocol is applied
• if >=6: the Service Centre in Intensive Care is alerted and the 
Medical Emergency Team (MET) is activated.

The use of aggregated scoring such as the MEWS, Modified 
Early Warning Score, provides an assessment of the systolic 
blood pressure, heart rate, respiratory rate, body temperature 
and level of consciousness using AVPU (Alert, Verbal, Pain, 
Unresponsive) allows for the early identification of deteriorating 
vital signs. The response team is activated by the “Track & 
Trigger” system, depending on the MEWS score obtained.
 
Results obtained from the literature:
• Reduction of the “cardiac arrest” event in non-ICU areas by 
50% 
• Buist MD, Moore GE, Bernard SA, Waxman BP, Anderson JN, 
Nguyen TV.  Effects of a medical emergency team on reduction 
of incidence of and mortality from unexpected cardiac arrests in 
hospital: preliminary study.  BMJ. 2002;324:387-390.
• Reduction in admission of critical post-operative patients into 
ICU (58%) and deaths (37%) 
• Bellomo R, Goldsmith D, Uchino S, et al.  Prospective controlled 
trial of effect of medical emergency team on postoperative 
morbidity and mortality rates. Crit Care Med. 2004;32:916-921.
• Reduction of cardiac arrest prior to transfer into ICU (4% vs. 
30%) 
• Goldhill DR, Worthington L, Mulcahy A, Tarling M, Sumner A. 
The patient-at-risk team: identifying and managing seriously ill 
ward patients.  Anesthesia. 1999;54(9):853-860.
• 17% Reduction in cardiac arrest incidents (6,5 vs. 5,4 per 
1000 admissions)
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• De Vita MA, Braithwaite RS, Mahidhara R, Stuart S, Foraida 
M, Simmons RL. Use of medical emergency team responses to 
reduce hospital cardiopulmonary arrests. Qual Saf Health Care. 
2004;13(4):251-254.

What is the H@H smartmews system?
Item Oxygen has an innovative intelligent monitoring system 
for the interactive application of the MEWS (Modified Early 
Warning Score) model with an alert system for the immediate 
activation of the MET (Medical Emergency Team):
• automatic analysis of the vital signs obtained from the 
monitoring
• automatic scores based on MEWS
• automatically calculates the Total MEWS Score: 
• if < 5: standard assistance protocol is applied
• if >=6: the Service Centre in Intensive Care is alerted and the 
Medical Emergency Team (MET) is activated
• automatically alerts the RRT (Rapid Response Team) and 
MET (Medical Emergency Team)
• Central for the monitoring of data for multiple patients
• Real-time monitoring via any device connected through a 
web-browser 

What is the potential of the H@H smartmews device?
The H@H smartmews clinical decision support system 
represents the evolution of medical technology in terms of 
remote monitoring of vital parameters, providing medical 
professionals with an immediate and complete clinical condition 
of the patient.

The device incorporates one multi parameter monitor (ECG, 
SpO2, Respiratory Rate - RR, two Temperature channels – T°, 
one channel for Non Invasive Blood Pressure measurement – 
NIBP), a complete computerized clinical chart that is able to 
be compiled and edited, as well as some automatic scores 
(Modified Early Warning Score – MEWS, Glasgow Coma Scale 
– GCS, Glasgow Outcome Scale – GOS, Coma Recovery 
Scale- Revised – CRS-R, Sequential Organ Failure Assessment 
score – SOFA Score etc.). Finally there is a channel for video 
communication in high definition.

All the devices are connected via an intranet and centralised in 
the H@H smartmews Central Station in Intensive Care. 
The data obtained by monitoring the vital signs, through a 
process called “Track and Trigger”, are automatically processed 
by the on-board computer for each of the H.R., R.R., SpO2, 
T°, NIBP values and assigned a MEWS based score that is 
then totalled; if below 5 standard assistance protocol for the 
ward are applied, if = > 6 the Service Centre in Intensive Care 
is alerted and it activates (Trigger) the RRT (Rapid Response 
Team), made up of a anaesthetist and Intensive Care nurse, 
who immediately attend to the critical patient. This system 
creates extremely positive feedback in terms of mortality and 
morbidity as described in the literature, as we have seen, 
serious adverse events are pronounced at least 8 hours before 
they are determined by significant changes in vital signs.

In the case that that the patient develops a sepsis, severe sepsis 
or sepsis shock the H@H smartmews device, by analysing the 
vital signs measured (using the SIRS diagnosis) and the values 
of various laboratory tests (creatinine, Platelets Count, bilirubin, 
INR, aPTT, lactate, procalcitonin, White Blood Cells), inserted 

manually or acquired directly through the HL-7 interface of the 
repository of the analysis laboratory, it is also able to diagnose 
sepsis early (within 6 hours) and suggest treatment protocols 
according to the guidance of the Surviving Sepsis Campaign.

In order to implement a Rapid Response System (R.R.S.) in 
the hospital, it requires the integration of a number of H@H 
smartmews and one H@H smartmews Central Station (PC + 
PRINTER) to be allocated in a control room/centre/station.

Possible uses can be:
• Patients requiring post-operative critical care (POCCU)
• Potentially critical patients in normal wards
• Patients in short term intensive observation (IO) in A&E
• Potentially critical patients hospitalised in ICU
• Patients with severe brain damage transferred as soon as 
possible to Neurorehabilitation
• Patients that have recently been dismissed from Intensive 
Care that are not completely stable and may develop organ 
failure/s

The H@H smartmews clinical decision support system allows 
for an improved outcome in terms of mortality, morbidity, length 
of admission in ICU and or hospital and an overall improvement 
in the quality of the care; you can also create conditions 
to reduce clinical risks resulting in a reduction in insurance 
premiums of the medical professionals and the hospital. 
Finally, the implementation for the early diagnosis of Severe 
Sepsis and Sepsis Shock results in significant improvement in 
the care quality (reduction of the mortality rate from 50% to 25% 
if diagnosed within the first 6 hours of onset) and a significant 
cost saving considering the costs regarding personnel, drugs 
and medical devices involved for a patient with severe sepsis 
and or sepsis shock.
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