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Careflow Vitals & Connect

Single site study to evaluate 

• the clinical effectiveness at 

preventing critical deterioration 

• the clinical utility 

• the cost-effectiveness



This technology has not been robustly evaluated for children in hospital

Schmidt et al, BMJ Qual Saf 2014;0:1–11. doi:10.1136/bmjqs-2014-003073

Impact of introducing an electronic physiological surveillance 
system on adult hospital mortality 





In adults



What 
about 

children?



Paediatric specific challenges

• Dependent, non-verbal

• Age related variation heart rate, respiratory rate, 

blood pressure 

• Limited ability to compensate when seriously ill



Critical deterioration is catastrophic



Cost of in-patient cardiac arrest

NHS Litigation costs paid 1.1billion           2016/17





UK critical deteriorations  => PICU 

PICU Mortality unplanned admission doubles  (Odetola et al 2006)
Morbidity: 22% disability in PICU survivors (Namachivayam 2010)

2,123 patients/yr same hospital 
Similar number from DGHs (2018)

Roland et al 2014 ADC 

• 85% hospitals admitting children use PEWS

• More than 30 different PEWS in use. 

• Most unpublished and unvalidated



Trajectory of deterioration

PEWS : Paediatric Early Warning of SHOCK

Kodali,
J of N. Care 2014



Chain of prevention [Smith 2010]

Studies struggle to achieve good implementation fidelity. 
This intervention aims to be an end-to-end ‘solution’



Critical deterioration is a problem, 

but why are we so far behind 

adults?

…It’s complex 



Paper based documentation

Bespoke development of PEWS

Significant heterogeneity

Limited evidence

Lack of consensus re components

Focus on score not the system



ADC 2017;102:487–495 

2018: 18, 244

Jones, Lloyd, Powell et al

BMJ open 2019

BMJ open 2017

Resuscitation 2016; 109



21 centres internationally; 10 intervention & 11 control

No statistically significant reduction in all-cause 

mortality

-Anticipated mortality 5.1%         Observed mortality 1.7%

Significant Deterioration Events reduced 15.3% v 22%, P<0.03
Unplanned PICU admissions  OR cardiac arrest on ward pre PICU admission  OR 

death pre PICU admission





TREAT SEPSIS AS A 
TIME CRITICAL 
EMERGENCY



Sepsis; a time critical emergency

For each hour’s delay in administering antibiotics in septic shock, 
mortality increases by 7.6%       Kumar A, Crit Care Med 2006

Sepsis= Dynamic process;  time does not stand still

Time zero = first clinical signs seen by health professional 
CQUIN time zero= Clinician confirms treat as sepsis

Crit Care Med 2014



Sepsis not 
present

Sepsis
unlikely

Sepsis 
unlikely but 
possible

Sepsis 
probably 
but not 
certain

Sepsis 
highly likely

Confirmed 
sepsis

Sepsis does not appear…..it develops

@damianroland



Heightened suspicion 
• Pre-existing risk factors are present

• if recorded vital signs are abnormal without an obvious cause

• PEWS 3 or more without an obvious cause ; NB early sepsis will not score high 

on PEWS. Vigilance required

NICE



Faster vital signs documentation

• 75 vs 103 seconds [p=0.002]

More accurate vital signs documentation 

• Mean accuracy 99.2% [SD 0.3] vs 88.4% [SD 0.12] p<0.02

More accurate PEWS calculation 
• 95% vs 56%

“This system is likely to yield improved outcomes at 
a lower overall cost” Independent health economic report 

Sefton et al. Computers, Informatics, Nursing. 
2017;35(5):228.



• Standardisation 

• Real-time data

• Auto-plotting

• Reduce human factor errors

• Clinical decision support

Digital potential-
Active Monitoring 



Digital potential-
Implementation fidelity 

Chain of Prevention

• Monitoring completeness

• Monitoring frequency

• Nurse in Charge role 

• Automated alerts

• Chronology

• Safety metrics for regulators



Digital potential-
Large data 

• Which physiological variables?

• Which clinical assessments?

• What thresholds for concern?

• Weighting per component?

• Trend analysis? 



Tertiary Children’s Hospital

General paediatric & specialty case-mix 

Deployed across 240 in-patient beds

Change from EPR-PEWS

Large ED, designated trauma centre

24 bed PICU, with ECMO

19 bed HDU, 4 bed LTV

No Rapid Response Team

Setting



• Standard Vital Signs, real-time
• Underpinning age-specific PEWS risk model
• NICE Sepsis screening

• Neurological observations
• Glucose Monitoring

• Automated alerts NIC, Clinicians
• Task management
• Push laboratory results
• Bundled sepsis managementIn

te
rv

en
ti
o
n
 



Primary outcomes

• In-hospital Critical Care transfers (PICU/HDU)

• Sepsis screening/identification and response

Secondary outcomes:

• Clinical course of patients following  critical 

deterioration

• Hospital Mortality (all cause).

• Critical care activity (elective/emergency)

• Hospital activity (elective/emergency)



PICU or HDU admission + any of the following within 12hrs: 

• Non invasive ventilation

• Mechanical ventilation

• Inotropes

13 X increased risk of death

PROACTIVE MONITORING

PREVENT 
CDE
Stabilise on 
ward

Reduce 
morbidity from 
CDE by early CC 
for non 
responders

Critical Deterioration Events



Escalation via Nurse in charge

Supervisor role

Automated alerts NIC & Clinical team

High PEWS, Critical PEWS, new sepsis  concern

Escalate concerns with/without high PEWS

1st responder



Clinical team response

• In-hours own team/2nd on team

• Target response within 30 minutes 

• Senior doctor involvement ST3 & above

• Proactive approach. 

• Inform Consultant re deterioration



Any 
questions

?
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