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This presentation uses speakers notes. Click on the speech bubble to open the text.


Functions

-::I':r : l: ;T': .'..Ir;l:f.t._" |.‘t -I i CTLIFE

What does it do?

e Calculation of individual patient risk using POSSUM (all)
— physiological and operative
— mortality and morbidity


Presenter
Presentation Notes
This system is about case-mix adjusting to a very sophisticated level, adjusting for all the key physiological and treatment variables that affect outcome, so that it becomes a true, evidence-based indicator for the risk around care given by the clinical team.
The backdrop to this is POSSUM - Graham Copeland published this in the BMJ in 1991. Validated in a 4 year survey, with a subsequent 2 year survey for Orthopaedics. It has specialty-specific versions to cater for differences in the nature of surgical treatment, all of which are incorporated in CRAB.
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Functions

What does it do?

e Calculation of individual patient risk using POSSUM (all)
— physiological and operative
— mortality and morbidity

* Predictions as % risk, and outcomes by O/E ratio:

— Assessment of quality & outcomes down to individual patient &
clinician level

— celebrate successes as well as alerting problems

— International benchmarking

— trend as well as snapshot

— Risk stratification for spectrum analysis of case-mix vs outcomes
— Pre-admission facilities planning and referrals management

— Detailed complications & root cause analysis

— World Class Commissioning support tool
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Presentation Notes
And it presents risk not just as a flat percentage. It also presents it as a ratio of what actually happened over what was predicted. Predictions are calculated against an international database of practice and best practice. A ratio of 1 is doing as expected. More than one is worse, but critically, less than 1 means you are better than expected: finally a chance to demonstrate the good outliers, and to protect the clinicians who may have high mortality rates, but only because they are dealing with the most difficult cases.
This can be presented in trend and spectrum (breakdown by risk deciles), as well as snapshot for a period. 
Because it can identify root causes, it also shows where facilities or processes  are the fault, not necessarily the doctor, or where commissioners are referring many more difficult cases.
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Background

POSSUM

« Recommended methodology:
— Royal College of Surgeons (England, Scotland & Ireland)
— National Confidential Enquiry into Perioperative Deaths (NCEPOD)
— Vascular Society of Great Britain and Ireland
— Association of Coloproctology of Great Britain and Ireland
— Association of Upper Gastrointestinal Surgeons

e |Nn use:
— 34 units in England
— 47 countries world wide
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Presentation Notes
It is well recognised, and the recommended system for the Colleges, surgical associations and national bodies. It’s in use around the world, and benchmarked against an international database.

In some ways, it is used more abroad than in England, as POSSUM is a paper-based system, relying on Consultants collecting their own data and manually inputting it.
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Background

POSSUM

« Recommended methodology:
— Royal College of Surgeons (England, Scotland & Ireland)
— National Confidential Enquiry into Perioperative Deaths (NCEPOD)
— Vascular Society of Great Britain and Ireland
— Association of Coloproctology of Great Britain and Ireland
— Association of Upper Gastrointestinal Surgeons

e |Nn use:
— 34 units in England
— 47 countries world wide

CRAB

« POSSUM now fully automated, updated, with state-of-the-art
web technology and more detailed data capture.

* International referential database of 600,000+ patients: largest
of its kind in the world


Presenter
Presentation Notes
What have we done with POSSUM to evolve it into a new generation: CRAB?
CRAB coordinates all the POSSUM specialty variants, updates the underlying benchmarking for the latest clinical practice, and adds a more sophisticated means of measuring complications and underlying causes, rather than just projecting morbidity.
CRAB also moves POSSUM from a paper system to a fully automated system, interoperable with any legacy IT systems. This can be supplemented with PDAs for anaesthetists in theatres to ensure data are really up-to-the-minute and all variables are accurately captured. 
CRAB has been designed by clinicians for clinicians to be intuitive and idiot proof as far as the IT is concerned
CRAB will also have a continually updated evidence base from 2 research units we are funding (Imperial & Liverpool)
The CRAB database can be used as a plug-and-play for anyone doing specialty-specific research and wanting to add their figures.


Benefits

Simple, secure, web-based remote access system for:
e Consultation support
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Presentation Notes
CRAB has a number of applications in practice:
Consultation support  - a clinician with minimal training can score a patient in less than 60 seconds: then have a properly informed discussion with them about the risks of proposed treatments and whether they want to go ahead. Real patient choice.


Benefits

Simple, secure, web-based remote access system for:
e Consultation support

e Audit aid for individual mortality or morbidity assessment
— Appropriate outcome?
— Appropriateness of surgery?
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Presentation Notes
An audit aid: CRAB makes clinical audit quick & easy. It is also set within best practice parameters to demonstrate where some interventions are either obsolete, inappropriate or lack a research evidence base. These can present a significant source of cost saving.


Benefits

Simple, secure, web-based remote access system for:

e Consultation support

e Audit aid for individual mortality or morbidity assessment
— Appropriate outcome?
— Appropriateness of surgery?

e Early intervention system
— As an aid to resuscitation, planning care needs


Presenter
Presentation Notes
There is published research to show that aggressive fluid resuscitation of patients scored over 20% risk can reduce mortality by 30% (and in some specialties, the reduction was from 17% to 3%).
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Benefits

Simple, secure, web-based remote access system for:
e Consultation support

e Audit aid for individual mortality or morbidity assessment
— Appropriate outcome?
— Appropriateness of surgery?

e Early intervention system
— As an aid to resuscitation, planning care needs

 To assess surgeon/unit performance
— robust, clinical evidence base for identifying outliers, and causes
— training and appraisal
— reliable benchmarking
— protection for good performers
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Presentation Notes
CRAB assesses performance in a constructive way. By identifying good practice, benchmarking in a valid clinical way and enabling root cause analysis of problems, it can stop the culture of witch-hunt and early problems become appraisal discussions, not disciplinary hearings.
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Benefits

Simple, secure, web-based remote access system for:

Consultation support

Audit aid for individual mortality or morbidity assessment
— Appropriate outcome?
— Appropriateness of surgery?

Early intervention system
— As an aid to resuscitation, planning care needs

To assess surgeon/unit performance
— robust, clinical evidence base for identifying outliers, and causes
— training and appraisal
— reliable benchmarking
— protection for good performers

Board assurance on CG issues
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Presentation Notes
No board has cracked the nut as far as decent clinical governance reporting is concerned. CRAB can do it.
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hﬂ: 1: :T-:. r;fll,l;r""': :'I' CIUreE

Benefits

Simple, secure, web-based remote access system for:
e Consultation support

Audit aid for individual mortality or morbidity assessment
— Appropriate outcome?
— Appropriateness of surgery?

e Early intervention system
— As an aid to resuscitation, planning care needs

 To assess surgeon/unit performance
— robust, clinical evidence base for identifying outliers, and causes
— training and appraisal
— reliable benchmarking
— protection for good performers

 Board assurance on CG issues
* Negotiating tool for PBR; useful metrics for CQUIN
* Real patient choice and public accountability
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Because CRAB enables root cause analysis, it shows problems aren’t always about the consultant - sometimes it’s the facilities, or the nature of the patients you treat. That also leads to more informed discussions with commissioners and insurers about the reimbursement rates for high risk patient cohorts; and about the facilities necessary to achieve the best outcomes.


Hello Demo User

See the whole picture Log Off | User Profile

HOME About CRAB | Help &
General Reports Specific Reports

% HOSPITAL OUTCOMES % HOSPITAL TRENDS 4 SUB-SPECIALTY ANALYSES
Risk General General
Mortality e | Complications e Mortality e | Complications e Surgical Casemix e | Activity e
By Consultant Risk Adjusted Outcomes Casemix Profile
Mortality e | Complications Mortality b | Complications G Mortality e | Complications s
By Specialty Outcome Trend Assessment Trend Analyses
Mortality e | Complications e Mortality e | Complications e Mortality e | Complications e
Surgical Qutlier Facilities Tools
Mortality G | Complications Lse of Facilities e

Complications Need Help?

Overnview b | Cetailed e

Click on any Report Hame to learn more
‘% HOSPITAL REFERRAL TOOLS % ADDITIONAL REPORTS ar
Caseai Prafie Scheduled Reports Click on the adjacer:; ::]ri—ymbnl to get straight
Mortality e | Complications e Samples ke

Risk Stratified Referral Pattern
Mortality Gé | Complications @@
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This is a snapshot of the home page, showing all the reports available. We have a simple manual showing which reports are most helpful in which circumstances (e.g. when you receive a complaint, when an investigation starts, when there is a Board meeting etc). A report can be produced in as few as 3 clicks.


Predictive risk scoring

[  PICTUre

PHYSIOLOGICAL

Cardiac; CXR | Raised jugular venous pressure; Cardiomegaly or pulc v|

Resp.: CXR | Mat known 8 |

Blood pressure | Svstolic hlood pressure between 131 and 170 mmHag, V|

Pulse | Fulse 121 heatsfmin or mare, or 39 beatsimin or less v|

Glasgow coma score | Mot known il |
Urea | Between 7.6 and 10 mmoliitre v |
Sadium | Mot known B |
Potassium | Mot known h |
Haemoglobin | Mot known i |
White cell count | Mat known b |
ECG | Mot known b |

OPERATIVE
Blood loss | 100 ml or less of blood lost V|
Wound contamination | Ma contamination V|
Malignancy | Modal metastases ""|

Time of op. (Ortho.) | Elective surgery

Elective surgery
Emergency surgery = 6 hrs and = 48 hrs after admission
Emergency surgery (immediate) == 6 hrs after admission |l
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Presentation Notes
A summary of the primary POSSUM variables that are captured...
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Predictive risk scoring

PHYSIOLOGICAL SCORE:

Ane

Cardiac; CHR
Resp. CHR
Blood pressure
Fulze

Glaggoiw coma score

LIreg

Sodium
Potassium
Haemuodglohin
White cell count
ECG

OPERATIVE SCORE:

Severity

Mo, of ops

Blood loss
Peritoneal soiling
Malignancy

Time of op.

B1- 70 vyears

Anti-zoagulants, peripheral oedema; hordetline cardiomenaly
Short of hreath at rest, pulmonary fibrosis, consolidation

80- 99 or 171 or more mmHg

39 arless, or 121 or more hpm

GC3 8 orless

101 - 18.0 mmaoliitre

125 or less mmaolilitre

3.5- 5.0 mmolf

8.8 orless, or 18.1 or more g1 00ml
31-400r10.7-20.0x104 21

81 ar maore bpm, arthvthimia, =4min ectopics, STT wave changes

Moderate operation

Two operations within 28 days

A01 - 989 ml

Local pus only

Mo malignancy present

B orless hrs after admission; immediate with resus.

‘Elective surgery

o0 k2 0O — 00 = OO 0O = OO = B3 6T

oo = e = e RO G

Show Patient Details

Emergency surgery = 6 hrs and = 48 hrs after admission

Emergency surgery (immediate) == 6 hrs after admission |l |
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... and how they are scored.


c R A B Hello Demo User

See the whole picture Log OF | User Profile

HOME = OVERVIEW = CHOOSE FOCUS 7 2, CHOOQSE DATES = REPORT About CRAB | HelpiR

Mortality Risk

‘% REPORT Create New Report
Denver, 12/03/2006 to 3112/2008.

Dateof Op. Consuftant

2G6/03/2006 16582 Epsilon, MrE 20/09/1926 5.6%
05/04/2006 16644 w Tau, Mr T 17101925 1.7%
30/04/2006 17659 Pi, Mr P 27111927 21.9%
11/05/2006 16738 w Tau, MrT 1210811941 81.2%
24/05/2006 17596 # Pi, Mr P 281111944 T1.7%
30/05/2006 16876 Epsilon, MrE 16/03/1930 25.7%
14i06/2006 16874 w Gamma, Mr C 07101940 T27%
130712006 17070 % Pi, Mr P 16/01/1936 17/0142006 2.8%
1410712006 17119 % Gamma, MrC 07021917 30/0142006 43 5%
01/08/2006 17598 # Pi, Mr P 15/031930 10/0242006 20.8%
Change page: =Prew 1234567 8 9 10... Next = | Displaying page 1 of 43; items 11to 10 of 425

Show Patient Details | Show All

Create Hew Report

< BACK 1.
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Presentation Notes
This translates into a risk assessment of each patient. CRAB thus enables an informed discussion - with proper risk-adjusted predictions. Ask why a patient with a 99.87% risk of death was operated on at all. And why a patient with a 3% risk died. Not shown here for confidentiality reasons, but can also show patient names, and drill down into their individual scoring.
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Case-mix adjustment

PHYSIOLOGICAL SCORE:

Ane

Cardiac; CHRE
Fesp. CHR
Blood pressure
Fulse

Glasgow coma score
Urea

Sodium
Potassium
Haemaoglobin
White cell count
ECG

OPERATIVE SCORE:

Severity

Mo, of ops

Blood loss
Peritaneal soiling
Malignancy

Time of ap.

B1- 70 vyears

Anti-coagulants, peripheral oedema; borderline cardiomegaly
Short of breath at rest pulmonary fibrosis, consolidation
90-99or 171 or mare mmHg

39 orless, or 121 ar more bpm

GCS B orless

10.1 - 18.0 mmaolilitre

124 ar less mmalflitre

3.5-4.0 mmal

9.9 orless, ar 18.1 or mare gf1 00ml
31-400r101-200%10 2

91 or mare bpm, arrhythmia, =4/min ectopics, ST/T wave changes

Moderate aperation

Two operations within 28 days

a01 - 9849 ml

Local pus anly

Mo malignancy present

B arless hrs after admission; immediate with resus.

3
2
4
g
4
g
g
4
g
1
g
2
g
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Show Patient Details
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Presentation Notes
Reverting to the earlier slide, this shows how outcomes can be interpreted quickly to understand any issues in an M&M scenario (previous slide – this is the 99.9% patient, who was an emergency RTA admission and critically ill – so a justifiable intervention).


Hello Demo User

DICTUre Log Off | User Profile

HOME = OVERVIEW = CHOOSE FOCUS 7 2, CHOOSE DATES = REPORT About CRAB | Helpi&R

Detailed Complications - by Complication Category / Type

‘% REPORT Create New Report

Denver, 01/01/2006 to 31/12/2008.
Drill Duwlr| By Consultant |+ |

Complication Category / Type Complications % of Total % of Operations
Anastomotic leak | Major « 20 07 0.1
Anastomotic leak | Minor ¥ 56 21 0.3
Cardio-respiratory | Arrythmia ¥ 39 1.4 0z
Cardio-respiratory | Cardiac failure ¥ 296 1048 1.8
Cardio-respiratory | Hypotension ¥ 149 0.7 0.1
Cardio-respiratory | Other cardiac ¥ 1 0.0 0.0
Cardio-respiratory | Other respiratory ¥ 4 (k1 0.0
Cardio-respiratory | Pulmonary collapse ¥ 36 1.3 02
Cardic-respiratory | Respiratory failure + G2 23 0.4
Death | Death in hospital 2756 10.1 £
Total 2710 100.0 16.7
Change page: =Prev1 23456 Next> | Displaying page 1 of §; items 1to 10 of 55

Show All

Create New Report

< BACK 1o DATES
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Detailed complications - to kick off a proper causal analysis. It’s not always the surgeon. Anastomotic leaks are, but cardio-resp may be anaesthetic, and infections may often be to do with ward-based care.


SictUre

HOME = OVERVIEW = CHOQSE FOCUS (1. 2; CHOOSE DATES = OUTLIER =
Mortality Surgical Outlier Need Help?

# WHAT OUTLIERS WOULD YOU LIKE TO IDENTIFY?
Denver, 01/01/2006 to 31/12/2008.

1. Choose Qutlier Type

O

Unexpected Favourable Outcomes {Above Cutlier Threshold)

C

LInexpected Adverse Cutcomes (Below Qutlier Threshold)

2. Set Outlier Threshold

20 :l: %

= BACK tz DaTES

CREATE REPORT =

Hello Demo User

Log Off | User Profile

About CRAB | Help3

Click the on-screen button to choose the report
you would like. (Clicking on one button
automatically deselects the other.) Then, set the
value of the Qutlier Threshold.

Click CREATE REPORT to display the report.

The threshaold is the risk of an unfavourable
outcome calculated using POS3SUM and
expressed as a percentage. The higher the
number, the greater the risk of an unfavourable
autcome.

The report shows all cases that meet the
selected criteria.


Presenter
Presentation Notes
Here we identify those patients with a >80% risk of death, but who survived and did well.  How do we learn from what went right? Equally, how can the provider organisation use these data publicly to demonstrate how safe, and high quality it is?
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Presentation Notes
The differences between traditional basic mortality analyses (top) and properly case-mix adjusted assessments of quality (bottom) is clear.


Critical care management

Denver, 3 manth intervals over a 3year period, 010N 2006 to 3170872004,

RGN Sep06- | DecO6-  Mar0F - Jun07 - Sep07F- DecO7- | Mar08- Jun08- Sep08- Dec08- | Mar09- Jun09-
Nowv 06 Feb 07 May 07 Aug OF Now 07 Feh 08 May 08 Aug 08 Nowv 08 Feh 09 May 09 Aug 09
18 12 24 23 14 33 42 22 24 10 1] n
n a a 27 h¥ 19 Fi v gv 2% a n
n 1] 1] GV 1% 2% gv iv v 1% 1] n
Mortality Risk >20%
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O ITu
o0 & Total
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f OG- Moy 06
irov - May 07
nav-Aug 07
poy-mowdy
c07-Feh0d
ir08 - May 03
nos-Aug 08
P03 - Mow 03
c08-Feh0d
ir09 - may 09
nog-Aug 09
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The provider might be falling short in terms of the facilities it needs for the types of patient it treats. The total bar shows the number of high risk patients who ought to be getting HDU/ITU care post-operatively (evidence shows that this is patients scored over a 10% / 20% risk respectively). The orange and turquoise bars show the patients that actually receive that level of care. In some months, virtually all of them are pushed out to the ward. We have shown a corresponding spike in 30 mortality and complications from poor periods. This can be used to plan bed demand, as well as reconfirguring nursing resource. Equally, when used pre-admission to risk stratify patients, it can provide an objective triage measure for patient-by-patient post-operative critical care needs.
Note: this doesn’t necessarily mean more beds – the same or better may sometimes be achieved by nursing reconfiguration as much as by bed availability.
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ELGLLE Jan 06 - AprdG - Jul 06 - Octd6 - Jan 07 - A 07 - 0y - | Oct07 - Jan08- | Aprog-  Jul08 - | Oct 08 -
Mar 06 Jun 06 Sep 06 Dec 06 Mar 07 Jun OF Sep OF Dec OF Mar 08 Jun 08 Sep 08 Dec 08

Total 44 ar 21 M 188 174 172 1749 168 168 44 0
Fatalities 1] i iw 1+ 109 aw 107 iw gw 4w 1% 1
Raw % 108 19.0 3.2 5.3 5.1 5.8 2.2 4.8 2.4 2.2

POSSUM

) 1.25 2.08 0.54 1.34 1.03 1.14 0.49 083 076 1.2
O/E Ratio

Mortality Rate (POSSUM O/E Ratio)
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Finally, CRAB is designed to enable identification of small anomalies early on. An example here of one Specialist Registrar’s practice, where patients were dying from anastomotic leaks after surgery without supervision. Discovered on basis of only 8 deaths over 6 months, and captured within 30 day time-lag for death-in-hospital data. Word of mouth may have suggested a problem, but this back it up with real-time objective data so that an informed conversation can be initiated. The registrar could be retrained, without it blighting his career or the reputation of the Trust, and before becoming a significant statistical outlier.




