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.RUUHNWXUH[HPSODU��9HU|̦HQWOLFKXQJ��DXFK�RQOLQH���9HUYLHOIlOWLJXQJ�RGHU�:HLWHUJDEH�QLFKW�HUODXEW�

Fachwissen: Topthema

N
CME

VHQ�ZHUGHQ�� ZREHL� LQVJHVDPW� ����PLW� JXWHP�
QHXURORJLVFKHP� (UJHEQLV� GLUHNW� QDFK� +DXVH�
HQWODVVHQ�ZHUGHQ�N|QQHQ��q�$EE������

'LHVH�'DWHQ�EHOHJHQ��GDVV�DXFK�3DWLHQWHQ�PLW�SUl-
NOLQLVFKHU� 5HDQLPDWLRQ� DXV� WUDXPDWLVFKHU� 8U�
VDFKH� HLQH� &KDQFH� KDEHQ�� GDV� (UHLJQLV� QHXUROR-
JLVFK� LQWDNW� ]X� �EHUOHEHQ�� 'DKHU� LVW� HV�ZLFKWLJ��
HLQH� LQGLYLGXHOOH� QRWlU]WOLFKH� (QWVFKHLGXQJ� ]X�
WUH̥HQ�� ZDQQ� HLQH� 5HDQLPDWLRQ� EHL� HLQHP�
7UDXPD�SDWLHQWHQ� EHJRQQHQ� E]Z�� DEJHEURFKHQ�
ZHUGHQ�VROOWH��,QVEHVRQGHUH�GDV�MXQJH�$OWHU�GLH-
VHU� 3DWLHQWHQ� VROOWH� LP�+LQEOLFN� DXI� GLH� SUlVHQ-
WLHUWHQ�=DKOHQ� LP�=ZHLIHOVIDOO� I�U�HLQH�5HDQLPD�
WLRQ�VSUHFKHQ�

Patienten nach traumatisch bedingtem Herzkreis�
laufstillstand können in 2 % der Fälle das Ereignis 
QHXURORJLVFK�LQWDNW��EHUOHEHQ��'DKHU�VROOWHQ�
�JHQHUHOOH�$XVVDJHQ��EHU�GHQ�9HU]LFKW�DXI�0D��
QDKPHQ�LQ�GLHVHU�3DWLHQWHQJUXSSH�]XU�FNKDOWHQG�
JHWUR̥HQ�ZHUGHQ�

(LQÁXVV�YRQ�ORNDOHU�,Q]LGHQ]�DXI�GHQ�
�5HDQLPDWLRQVHUIROJ
 ̇

Deutschland hat hervorragende Erfolgsraten 
im internationalen Vergleich� (LQH�ZHLWHUH�6WX-
GLH�DXV�GHP�5HDQLPDWLRQVUHJLVWHU�PLW���1RWDU]W��
XQG�5HWWXQJVGLHQVWV\VWHPHQ�LQ�'HXWVFKODQG�XQ-
WHUVXFKW�GHQ�(LQÁXVV�GHU�+LOIVIULVWHUUHLFKXQJ�DXI�
GLH� &35�,Q]LGHQ]� XQG� GHQ� 5HDQLPDWLRQVHUIROJ�
>��@�
'LHVH�8QWHUVXFKXQJ�]HLJW�NODU�DXI��GDVV�5HWWXQJV-
GLHQVWH��GLH�VSlWHU�EHLP�3DWLHQWHQ�HLQWUH̥HQ��VHO-
WHQHU�HLQH�5HDQLPDWLRQ�EHJLQQHQ�XQG�VHOWHQHU�HL-
QHQ�3DWLHQWHQ�OHEHQG�LQ�HLQ�.UDQNHQKDXV�EULQJHQ�
N|QQHQ��REZRKO�DXFK�GLHVH�6\VWHPH�SUR]HQWXDO�
�EHUGXUFKVFKQLWWOLFK�KRKH�&35�(UIROJVUDWHQ�DXI-
ZHLVHQ� �q�$EE������'HV�:HLWHUHQ�]HLJW�GLHVH�8Q-
WHUVXFKXQJ��GDVV�PLW�VHKU�XQWHUVFKLHGOLFKHQ�$Q-
VlW]HQ�� XQWHU� %HDFKWXQJ� XQG� HQJDJLHUWHU� 6FKX-
OXQJ� GHU� LQ� GHP� 6WXGLHQ]HLWUDXP� J�OWLJHQ� (5&�
/HLWOLQLHQ� ������ �EHUGXUFKVFKQLWWOLFKH� XQG� LP�
�LQWHUQDWLRQDOHQ�9HUJOHLFK�KHUYRUUDJHQGH�(UIROJV-
UDWHQ�QDFK�5HDQLPDWLRQ�]X�HU]LHOHQ�VLQG��6R�QHK-
PHQ�GLH���1RWDU]WGLHQVWH��*|SSLQJHQ��*�WHUVORK��
0DUEXUJ���I�U�GLH�LQ�GLHVHU�6WXGLH�GLH�(QWODVVXQJV-
UDWHQ�SUR���������(LQZRKQHU�XQG�-DKU�EHUHFKQHW�
ZHUGHQ�NRQQWHQ��PLW�:HUWHQ�]ZLVFKHQ�����XQG�
�����HQWODVVHQHQ�3DWLHQWHQ�HLQHQ�6SLW]HQSODW]�LQ�
(XURSD�HLQ�

Verbesserungsmöglichkeiten� 7URW]�GLHVHU�KHU-
YRUUDJHQGHQ� (UJHEQLVVH� LP� LQWHUQDWLRQDOHQ�9HU-
JOHLFK�� NRQQWHQ� I�U� GLH� 7HLOQHKPHU�ZHLWHUH� 9HU-
EHVVHUXQJVP|JOLFKNHLWHQ�LGHQWLÀ]LHUW�ZHUGHQ�

 ̂ 9HUEHVVHUXQJ� GHU� +LOIVIULVWHUUHLFKXQJ� GXUFK�
9HUOHJXQJ� YRQ� 5HWWXQJVZDFKHQ� XQG� 1RWDU]W�
VWDQGRUW�� (LQI�KUXQJ� YRQ� *36� XQG� FRPSXWHU-
XQWHUVW�W]WHU�'LVSRVLWLRQ

Prognose für Patienten mit traumatisch bedingtem Herzkreislaufstillstand
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Abb. 6 Zusammenfassung der Prognose von Patienten mit Reanimation durch den 
�5HWWXQJVGLHQVW�DXIJUXQG�HLQHV�WUDXPDWLVFK�EHGLQJWHQ�+HU]NUHLVODXIVWLOOVWDQGHV��(LQH�$QD�O\VH�DXV�
GHP�'HXWVFKHQ�5HDQLPDWLRQVUHJLVWHU�XQG�GHP��'HXWVFKHQ�7UDXPDUHJLVWHU�'*8��'DWHQ�DXV�>��@�

9HUJOHLFK�EHLGHU�*UXSSHQ�GHU�1RWDU]W��XQG�5HWWXQJVGLHQVWH�
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ROSC [%] RACA Wert [%] Mit ROSC ins
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Bonn, Göppingen, Gütersloh, Marburg, Münster: RTR > 70 %
Rendsburg-Eckernförde, Tübingen: RTR < 70 %
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Abb. 7� 9HUJOHLFK�YRQ��5HWWXQJVGLHQVWHQ��JUXSSLHUW�DQKDQG�GHU�SUR]HQWXDOHQ�5DWH�GHU�LQQHU�
KDOE�YRQ���PLQ�QDFK�(LQJDQJ�GHV�1RWUXIHV�PLW�GHP�HUVWHQ�)DKU]HXJ�HUUHLFKWHQ�3DWLHQWHQ��5HV�
SRQVH�WLPH�UHOLDELOLW\�!�RGHU����������'LHVHV�=HLWLQWHUYDOO�LVW�GHÀQLHUW�YRP�(LQJDQJ�GHV�1RWUXIV�
EHL�GHU�5HWWXQJVOHLWVWHOOH�ELV�]XP�(LQWUH̥HQ�GHV�HUVWHQ�)DKU]HXJHV�DP�1RWIDOORUW��'LH�=HLWHQ�
ZXUGHQ�HOHNWURQLVFK�LQ�GHU�/HLWVWHOOH�HUIDVVW��'LH�VWDWLVWLVFKH�$QDO\VH�HUIROJWH�PLWWHOV�7�7HVW�� 
Daten aus [17].
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Abb. 6 Zusammenfassung der Prognose von Patienten mit Reanimation durch den 
�5HWWXQJVGLHQVW�DXIJUXQG�HLQHV�WUDXPDWLVFK�EHGLQJWHQ�+HU]NUHLVODXIVWLOOVWDQGHV��(LQH�$QD�O\VH�DXV�
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Quality management
The potential role of the RACA score in quality management of
the resuscitation process is the comparison of observed and pre-
dicted ROSC rates for specific subgroups of patients, which
differ in terms of institutions, hospitals, education level of the
EMS system, and complications. The average expected ROSC
rate served as a benchmark in these comparisons. For example,
we found a significant negative impact of EMS performance by low-
level centre A (observed vs. predicted ROSC: 38 vs. 43%; P, 0.01)

and negative impact of difficulties in airway management (29 vs.
43%; P, 0.01), a significant positive impact of EMS performance
by high-level centre B (47 vs. 43%; P, 0.01), and a neutral
impact by the specialty of the emergency physician (Table 4). To
further illustrate the value of the RACA score, comparison
between observed and predicted ROSC rates for 15 participating
EMS centres (each had .100 registered CPR attempts) is dis-
played in Figure 2.

Discussion
Outcome prediction scores have often been presented for esti-
mation of individual prognosis after successful CPR. Eisenberg
et al.26 firstly presented a so-called ACLS score predicting the
initial resuscitation outcome using readily available variables after
arrival at the scene. Nevertheless, this score failed in practical
use. The newly developed RACA score, however, is a simple
score that is not aimed to predict initial patient’s outcome to with-
hold any drug or CPR attempts in patients with poor baseline con-
ditions, but the RACA score was rather developed to serve as an
instrument for adjusting different conditions when ROSC of differ-
ent patients or different studies is proposed to be compared.
Further, the RACA score may provide some help regarding
quality assessment of preclinical processes that may enable com-
parison between different EMS systems, educational levels, techni-
cal equipments, and therapeutic interventions.

Validation of the RACA score showed excellent results with an
observed ROSC rate of 43.8% and a predicted ROSC rate of
43.7%, while the AUC of ROC was 0.731 (0.710–0.751). Unfortu-
nately extensive laboratory values are not available at the pre-
hospital scene routinely, but prediction may much be improved

Figure 1 Relationship between time from cardiac arrest (CA)
to emergency medical services (EMS) arrival and observed
return of spontaneous circulation (ROSC). Return of spon-
taneous circulation is presented as percentage with 95% confi-
dence interval.Q5

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Results of multivariate logistic regression analysis

Variable Condition Regression coefficient SE P-values OR (95% CI)

Sex Male 20.17 0.54 0.01 0.85 (0.75–0.96)

Age ≥80 years 20.19 0.08 0.02 0.83 (0.72–0.97)

Aetiology Trauma 20.56 0.21 0.01 0.57 (0.38–0.85)
Hypoxia +0.68 0.12 ,0.001 1.98 (1.57–2.48)
Intoxication +0.45 0.22 0.04 1.57 (1.02–2.40)

Witnessed Lay people +0.62 0.07 ,0.001 1.86 (1.64–2.12)
Professional +0.49 0.11 ,0.001 1.63 (1.31–2.02)

Location at Nursing home 20.27 0.16 0.079 0.76 (0.56–1.03)
Doctor’s office +1.17 0.26 ,0.001 3.23 (1.93–5.40)
Public place +0.34 0.08 ,0.001 1.40 (1.20–1.64)
Medical institution +0.52 0.22 0.016 1.69 (1.10–2.58)

Initial ECG PEA 20.82 0.1 ,0.001 0.44 (0.36–0.53)
Asystole 21.08 0.65 ,0.001 0.34 (0.30–0.39)

Bystander CPR Yes +0.23 0.09 0.008 1.26 (1.06–1.49)

EMS arrival time Per minute 20.04 0.01 ,0.001 0.96 (0.95–0.97)

Constant 0.29 0.09 0.001 1.34

Multivariate logistic regression analysis was performed to investigate the influence of different variables on chance of return of spontaneous circulation (ROSC). Independent
variables that were associated with a positive coefficient increase the chance of ROSC, while negative coefficients decrease the chance of ROSC. Standard category were female
gender, age ,80 years, cardiac aetiology, non-witnessed cardiac arrest, location at home and work place, VF as first ECG rhythm, and no bystander CPR. SE, standard error; ECG,
electrocardiogram; PEA, pulseless electrical activity; CPR, cardiopulmonary resuscitation; EMS, emergency medical services.
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Es braucht ein System, um mehr Leben zu retten 
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* n=19468; nationales dänische CPR-Register,  
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  durch nationale Initiativen 
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