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• TraumaRegister DGU®

• DIVI Intensive Care Registry

• German Resuscitation Registry

• Thorax Registry

• German Burn Registry

• National Emergency Room Registry

• ....



• founded in 1993   (25)

• started with 5 hospitals

• 650 German hospitals

• 3 levels of care

• 30 international hospitals

• inclusion: intensive care

• 35.000 cases per year

• annual reports

• 30 paper / year

• Owner: society



Aims:

1. Quality Assessment / Comparison

2. Scientific Analyses

Problem:

Lack of comparability (large vs. small hospitals;  severity; ...)

Primary Outcome:

Survival



Statistical Methods for Adjustment

• Selection

• Subgroup analyses

• Matched‐Pairs

• Outcome Adjustment

• Propensity Score

Lefering R. Strategies for comparative analyses of registry data. Injury 2014, Suppl. 45S: S83‐S88



Group 1 Group 2



Selection

Group 1 Group 2



Group 1 Group 2

Selection



Group 1 Group 2

Subgroups



Matched-Pairs

Group 1 Group 2
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Outcome Adjustment
• Select the outcome of interest

(survival, ROSC, good neurology, LOS, return to work, ...) 

• Identify confounder or prognostic factors
(= factors influencing the outcome)

‐ patient (age, sex, prior diseases, ...)
‐ severity (injuries, rhythm, ...)
‐ surroundings (day/night, location, ...)
‐ activities (bystander CPR, ...)
‐ time intervals

• Combine these factors adequately
‐multivariate statistics
‐ scores



Severe Trauma

ISS Injury Severity Score (1974): anatomical severity

RTS Revised Trauma Score (1989): physiology

TRISS ISS + RTS + age (1990)  

RISC  Revised Injury Severity Classification (2003)
based on 2000 TR‐DGU patients

RISC II Update 2013; based on 30,000 TR‐DGU patients
13 predictors



ISS RTS Age

TRISS



RISC II  ‐ Second draftVariable Value Coefficient
Sex female + 0.2

male / ??? 0
ASA  1‐2 + 0.3
pre‐trauma 3 / ??? 0

4 ‐ 1.3
Mechanism blunt / ??? 0

penetrating ‐ 0.6
GCS motor normal + 0.6
function directed / ??? 0

non‐directed ‐ 0.4
none ‐ 0.8

Systolic BP < 90 ‐ 0.7
on admission 90‐110 / ??? 0

111‐150 + 0.3
> 150 0

CPR nein / ??? 0
ja ‐ 1.8

Coagulation:  < 1.2 + 0.6
INR 1.2 ‐ <1.4 + 0.2

1.4 ‐ 2.4 / ??? 0
> 2.4 ‐ 0.4

Blood:   12.0 + 0.4
Hemoglobin 7.0‐11.9 / ??? 0

<7.0 ‐ 0.5
Acidosis:  < 6 +0.3
Base deficit 6‐9 / ??? 0

9‐15 ‐ 0.4
15+ ‐ 1.5

Variable Value Coefficient
Constant + 3.6
Worst AIS 3 ‐ 0.5
injury AIS 4 ‐ 1.3

AIS 5 ‐ 1.7
AIS 6 ‐ 2.9

Second AIS 0‐2 + 0.2
worst AIS 3 0
injury AIS 4 ‐ 0.6

AIS 5 ‐ 1.4
Head AIS 0‐2 0
injury AIS 3/4 ‐ 0.2

AIS 5/6 ‐ 0.8
Age 1‐5 + 1.4

6‐10 + 0.6
11‐54 0
55‐59 ‐ 0.5
60‐64 ‐ 0.8
65‐69 ‐ 0.9
70‐74 ‐ 1.2
75‐79 ‐ 1.9
80‐84 ‐ 2.4
85+ ‐ 2.7

Pupil brisk + 0.2
reactivity sluggish/??? 0

fixed ‐ 1.0
Pupil normal + 0.2
size anisocoric/??? 0

bilat. dilated ‐ 0.5

RISC II
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RISC II score value

constant
1.3 3.6

66 y. old man with isolated
severe head injury, normal GCS

Constant 3.6
Worst injury AIS 5 - 1.7
2nd worst injury AIS 1 + 0.2
Head injury AIS 5 - 0.8
Age 66 years - 0.9
Motor function normal  +0.6
Base deficit 2.1 +0.3

Total score + 1.3
P for survival 78%

RISC II



Observed Mortality vs.  RISC II Prognosis

Observed
mortality

95% 
confidence

intervall

RISC II
prognosis

RISC II = Revised Injury Severity Classification, version II



Huber‐Wagner, Lefering, et al. „Effect of whole‐body CT during trauma resuscitation on 
survival: a retrospective multicentre study” Lancet 2009

Effect of 

whole-body CT 

during trauma 

resuscitation 

on survival

RISC
Prognosis

Mortality

WB‐CT
no

WB‐CT



Out of Hospital Cardiac Arrest

Trauma OHCA

Patients Range of severity single event: 
CA with CPR

Outcomes Survival ROSC
Survival

Good neurology

Setting Pre‐hospital
Hospital

Pre‐hospital
Hospital

Incidence 40
/100,000 /year

60
/100,000 /year



Gräsner JT, Wnent J, Seewald S, Meybohm P, Fischer M, Paffrath T, Wafaisade A, Bein B, Lefering R. 
Cardiopulmonary resuscitation after traumatic cardiac arrest – there are survivors. 
An analysis of two national emergency registries. Crit Care 2011, 15: R276

CPR
Cardio-
Pulmonary
Resuscitation
after Trauma







Prediction of ROSC 
in OHCA patients
in Germany

• n = 5471
• ROSC rate 43%
• logistic regression
• validation





RACA Score
• Rounded coefficients

• 8 predictors

• Score X is transformed
into a probability for
ROSC



RACA Score



Effect on Survival



Effect on Survival

• time
• bystander CPR
• prior diseases
• witnessed
• age
• shockable
rhythm

• location



Discussion

Early (ROSC) and late (survival) outcome

 Several suspected and confirmed prognostic factors

Relative importance of predictors

 Importance versus easy measurement

Validation outside the own setting important

Only good data provide good results



Discussion

General Aim:  Improve Final Outcome

How could this be reached?

• Case selection: only CPR in promising cases

• Comparisons over time

• Comparisons whitin a registry / region

• Comparisons with other registries / countries

• Increase knowledge about prognostic factors

Adjustment


