
Deutsches Ärzteblatt | Jg. 118 | Heft 27–28 | 12. Juli 2021 479

M E D I Z I N

Kurzmitteilung

SARS-CoV-2-Krisenmanagement mithilfe eines Abwasserfrühwarnsystems  

am Beispiel Berchtesgadener Land

,Q� GLHVHU� )DOOVWXGLH� LP� %HUFKWHVJDGHQHU� /DQG� VWHOOHQ� ZLU� GLH�
�HUIROJUHLFKH� (LQELQGXQJ� HLQHV� IOlFKHQGHFNHQGHQ� JHRUHIHUHQ�
]LHUWHQ�6$56�&R9���$EZDVVHUPRQLWRULQJV�]XU�)U�KHUNHQQXQJ�
GHU� bQGHUXQJ� LP� ORNDOHQ� ,QIHNWLRQVJHVFKHKHQ� YRU�� GDV� VHLW�
�1RYHPEHU������I�U�HLQH�XPIDVVHQGH�/DJHI�KUXQJ�YRP�ORNDOHQ�
.ULVHQVWDE�JHQXW]W�ZLUG��
'LH�(8�.RPPLVVLRQ�KDW�LP�0lU]������GHQ�0LWJOLHGVWDDWHQ�

GLH�(WDEOLHUXQJ�HLQHV� IOlFKHQGHFNHQGHQ�$EZDVVHUPRQLWRULQJV�
HPSIRKOHQ������
=LHO�ZDU�HV��GXUFK�%HU�FNVLFKWLJXQJ�GHU�9LUXVODVW�LP�$EZDV�

VHU� XQG� GHU� DPWOLFK� HUIDVVWHQ� &29,'����1HXLQIHNWLRQHQ� HLQ�
�DNWXHOOHV�/DJHELOG� LQ�HLQHP�]HQWUDOHQ�GLJLWDOHQ�'DVKERDUG�]X�
YLVXDOLVLHUHQ� XQG� GDGXUFK�5�FNVFKO�VVH� DXI� |UWOLFKH� 6FKZHU�
SXQNWH� GHV� 9LUXVHLQWUDJV� LQ� GLH� .DQDOLVDWLRQ� ]X� ]LHKHQ� XQG�
�EDVLHUHQG�DXI�GLHVHQ�(UNHQQWQLVVHQ�PLW�JH]LHOWHQ�0D�QDKPHQ�
GLH�9HUEUHLWXQJ�YRQ�6$56�&R9���HLQ]XGlPPHQ�

Methodisches Vorgehen 

'D�6$56�&R9���EHL�,QIL]LHUWHQ�LQ�GHQ�HUVWHQ�7DJHQ�QDFK�GHP�
$XIWUHWHQ�YRQ�6\PSWRPHQ��DEHU�DXFK�EHL�DV\PSWRPDWLVFKHP�
.UDQNKHLWVYHUODXI��PLW�GHP�6WXKO�DXVJHVFKLHGHQ�ZLUG������LVW�
HV�P|JOLFK��GDV�$XVPD��GHV�,QIHNWLRQVJHVFKHKHQV��EHU�&R9�
��%LRPDUNHU� I�U� JHVDPWH� 6LHGOXQJVJHELHWH� XQDEKlQJLJ� YRQ�
HLQHU�7HLOQDKPH�DQ�,QGLYLGXDOWHVWV��EHU�GDV�$EZDVVHU�]X�HU�
IDVVHQ������8P�HLQH�P|JOLFKVW�XPIDVVHQGH�%HSUREXQJ�GLHVHU�
%HLWUlJH�]X�JHZlKUOHLVWHQ��JOHLFK]HLWLJ�DEHU�DXFK�HLQH�]�JLJH�
3UREHQVDPPOXQJ�� 7UDQVIHU�� $QDO\WLN� XQG� 0HOGXQJ� ]X� JH�
ZlKUOHLVWHQ�� HUIROJWH� GLH� $EZDVVHUSUREHQDKPH� �GXUFK� GDV�
.OlUZHUNVSHUVRQDO� GHU� .RPPXQHQ�� LQ� GHQ� IU�KHQ�0RUJHQ�
VWXQGHQ�]ZHLPDO�SUR�:RFKH�DQ�QHXQ�NRPPXQDOHQ�.OlUDQOD�
JHQ� DOV� 0LVFKSUREH� �EHU� HLQHQ� =HLWUDXP� YRQ� YLHU� 6WXQGHQ�
XQG�]XVlW]OLFK�GLUHNW�DXV�GHU�.DQDOLVDWLRQ�DQ�GUHL�3UREHQDK�
PHVWHOOHQ� DOV� TXDOLIL]LHUWH� 6WLFKSUREH� �0LVFKSUREH� DXV� ����
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Datum der Probenentnahme

Berichtete Neuinfektionen in sieben Tagen (als Meldedaten des RKI) und SARS-CoV-2-Biomarker-Befunde im Abwasser für Teisendorf mit angeschlossenen 
 Ortsteilen (Einwohner 8 100) als gleitender Mittelwert des Durchschnitts von drei Genen. Die folgenden vier Gene wurden quantifiziert: Nukleocapsid-Gen N, Replikase-
Polyprotein (Open Reading Frame)-Gen ORF und RNA-abhängiges RNA-Polymerase-Gen, Hüllprotein-Gen E (inkludiert im gleitenden Mittelwert).

SARS-CoV-2-Neuinfektionen 
 in 7 Tagen

Biomarker:  
E-Gen pro mL Abwasser

Biomarker:  
Durchschnitt aus 3 Zielgenen 
pro mL Abwasser

gleitender Mittelwert: 
(E-Gen)
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6WLFKSUREHQ�� =HLWUDXP�� ���� 6WXQGHQ��� 6R� ZXUGHQ� ��������
(LQZRKQHU�LP�/DQGNUHLV�HUIDVVW��GDV�HQWVSULFKW������GHU�*H�
VDPWEHY|ONHUXQJ��'HU�DQDO\WLVFKH�1DFKZHLV�ZXUGH�QDFK�/L�
WHUDWXU�� XQG� 'DWHQEDQN�5HFKHUFKH� ���� XQWHU� (LQKDOWXQJ� GHU�
4XDOLWlWVNRQWUROOHQ�����HWDEOLHUW��'LH�3UREHQ�ZXUGHQ�JHN�KOW�
XQG��EHU�1DFKW�DQ�GDV�/DERU�GHV�7HFKQRORJLH]HQWUXPV�:DV�
VHU� �7=:��LQ�.DUOVUXKH�JHVFKLFNW��ZR�VLH�XPJHKHQG�PLWWHOV�
=HQWULIXJDWLRQ� ]XU� )HVWVWRIIDEWUHQQXQJ� DXIEHUHLWHW� ZXUGHQ��
'LH�9LUHQ�LP�hEHUVWDQG�ZXUGHQ��EHU�HLQH�3(*�)lOOXQJ�DXI�
NRQ]HQWULHUW�XQG�GLH�YLUDOHQ�1XNOHLQVlXUHQ�LQ�HLQHU�DXWRPDWL�
VLHUWHQ�([WUDNWLRQ�LVROLHUW�XQG�DXIJHUHLQLJW��hEHU�HLQH�GLJLWDOH�
GURSOHW�3&5�ZXUGHQ�YLHU�VSH]LILVFKH�*HQH�YRQ�6$56�&R9���
HUIDVVW�XQG�DOV�%LRPDUNHU�TXDQWLIL]LHUW��(LQ�%HIXQG�ZXUGH�DOV�
SRVLWLY� EHZHUWHW� XQG� DQVFKOLH�HQG� TXDQWLIL]LHUW�� ZHQQ� PLQ�
GHVWHQV�]ZHL�*HQH�EHL�GHU�3&5�$QDO\WLN�GHWHNWLHUW�ZXUGHQ��
'LH�%HIXQGH�GHU�$EZDVVHUSUREHQ�ZXUGHQ�PLW�HLQHP�9HU]XJ�
YRQ�PD[LPDO����6WXQGHQ�DQ�GHQ�.ULVHQVWDE�JHPHOGHW��

Abwassermonitoring als ein innovatives  

diagnostisches Instrument

'LH� JHPHVVHQHQ� %LRPDUNHU� LP�$EZDVVHU� LP� =HLWUDXP� 'H�
]HPEHU������ELV�$SULO������GDUJHVWHOOW�DOV�JOHLWHQGHU�0LWWHO�
ZHUW�XQG�DOV�(LQ]HOEHIXQGH�ELOGHWHQ�bQGHUXQJHQ�LP�,QIHNWL�
RQVJHVFKHKHQ�DE��ELV�DXI�HLQ�(UHLJQLV�$QIDQJ�'H]HPEHU������
(Grafik)��$XIJUXQG�GHV�VWDUNHQ�$QVWLHJV�GHU�%HIXQGH�$QIDQJ�
'H]HPEHU�ZXUGHQ�&OXVWHUQDFKYHUIROJXQJHQ�LQLWLLHUW�XQG�$XV�
EUXFKVJHVFKHKHQ�GXUFK�SULYDWH�)HLHUQ�LQ�HLQHP�2UWVWHLO�LGHQ�
WLIL]LHUW��9HUPXWOLFK�IDQGHQ�KLHU�%HVXFKH�DXV�GHP�QDKH�JHOH�
JHQHQ�1DFKEDUODQGNUHLV�VWDWW��ZDV�GLH�)DOO]DKO]XRUGQXQJ�HU�
VFKZHUW��$XIJUXQG� GHXWOLFK� HUK|KWHU�$EZDVVHUEHIXQGH�ZXU�
GHQ� ZLHGHUKROW� JH]LHOWH� ,QGLYLGXDOWHVWV� YHUDQODVVW�� GLH� ]XU�
(LQJUHQ]XQJ� YRQ�&OXVWHUQ� LQ� HLQ]HOQHQ�.RPPXQHQ� I�KUWHQ��
'HXWOLFK�VWHLJHQGH�%LRPDUNHU�%HIXQGH�$QIDQJ�0lU]������LQ�
GHU�*HPHLQGH�7HLVHQGRUI�(Grafik)�YHUDQODVVWHQ�EHLVSLHOVZHL�
VH�GHQ�.ULVHQVWDE�]X�HLQHP�]XVlW]OLFKHQ�XQG�SUlYHQWLYHQ�$E�
ZDVVHU�6FUHHQLQJ� LQ� YHUVFKLHGHQHQ� 2UWVWHLOHQ� XQG� QDFKIRO�
JHQG� ]XU�6FKXOXQJ�XQG�'XUFKI�KUXQJ�YRQ�$QWLJHQ�6FKQHOO�
WHVWXQJHQ�EHL�HLQHP�JU|�HUHQ�$UEHLWJHEHU��'HU�%HIXQG�LP�=X�
ODXI� GHU� .OlUDQODJHQ� 7HLVHQGRUI� DP� ����������� ODJ� EHL� ���
&R9���%LRPDUNHU�*HQNRSLHQ�P/� XQG� GHXWHWH� HLQHQ�$QVWLHJ�
GHV� ,QIHNWLRQVJHVFKHKHQV� DQ��$P�JOHLFKHQ�7DJ�ZXUGH� LQ� HL�
QHP�2UWVWHLO��GHU�LQ�GLH�.OlUDQODJH�7HLVHQGRUI�HQWZlVVHUW��HLQ�
:HUW� YRQ� ��� &R9���%LRPDUNHU�*HQNRSLHQ�P/� JHPHVVHQ��
'LHVHU�KRKH�%HIXQG�EHVWlWLJWH�HLQ� VHKU�DXVJHSUlJWHV� ORNDOHV�
,QIHNWLRQVJHVFKHKHQ�� GDV� GXUFK� &OXVWHUQDFKYHUIROJXQJ� DXI�
,QIL]LHUWH� LQ� HLQHQ� 6WUD�HQ]XJ� LQ� GLHVHU� 2UWVFKDIW� EHVWlWLJW�
ZHUGHQ�NRQQWH��=X�%HJLQQ�GHU�)ROJHZRFKH�ODJHQ�GLH�%HIXQGH�
LQ�GLHVHP�2UWVWHLO�QXU�QRFK�EHL����&R9���%LRPDUNHU�*HQNR�
SLHQ�P/�XQG�LQ�GHU�.OlUDQODJH�7HLVHQGRUI�QXU�QRFK�EHL�VLHEHQ�
&R9���%LRPDUNHU�*HQNRSLHQ�P/�� ZDV� HLQHQ� GHXWOLFKHQ�
5�FNJDQJ�GHV�,QIHNWLRQVJHVFKHKHQV�DQGHXWHWH�XQG�GXUFK�VLQ�
NHQGH�)DOO]DKOHQ�EHVWlWLJW�ZXUGH��
'LH�1DFKZHLVJUHQ]H�YRQ�HLQHU�*HQRPNRSLH�P/�YHUEHVVHU�

WH� VLFK� �EHU� GHQ� (UKHEXQJV]HLWUDXP� YRQ� HLQHU� 'LIIHUHQ]LH�
UXQJ�YRQ�FLUFD�]HKQ�,QIL]LHUWHQ�LQ��������(LQZRKQHUQ�DXI�FLU�
FD�]ZHL�,QIL]LHUWH�LQ��������(LQZRKQHUQ�
(LQ�ZHLWHUHV�%HLVSLHO��LQ�GHP�GHU�.ULVHQVWDE�SUlYHQWLY�WlWLJ�

ZXUGH�� LVW� GLH�*HPHLQGH� 3LGLQJ��1DFK� GHXWOLFK� JHVWLHJHQHQ�
%LRPDUNHU�%HIXQGHQ�LP�-DQXDU������QDKP�GDV�*HVXQGKHLWV�
DPW� .RQWDNW� PLW� PHKUHUHQ� JU|�HUHQ� %HWULHEHQ� DXI�� =XVDP�

PHQ�PLW�GHP�MHZHLOLJHQ�EHWULHEVlU]WOLFKHQ�'LHQVW�NRQQWHQ�LQ�
GHQ� %HWULHEHQ� ELV� GDWR� XQHQWGHFNWH� XQG� DV\PSWRPDWLVFKH�
&29,'����)lOOH�LGHQWLIL]LHUW�XQG�HLQ�ZHLWHUHV�$XVEUHLWHQ�GHV�
,QIHNWLRQVJHVFKHKHQV�]HLWQDK�JHVWRSSW�VRZLH�QHEHQ�GHU�DOOJH�
PHLQHQ� +\JLHQHVFKXOXQJ� HLQH� 7HVWVWUDWHJLH� PLW� $QWLJHQ�
6FKQHOOWHVWHQ�HWDEOLHUW�ZHUGHQ��

Fazit

'LH� ,QWHJUDWLRQ� HLQHV� TXDQWLWDWLYHQ� $EZDVVHU�)U�KZDUQV\V�
WHPV�HUP|JOLFKWH�LQ�GHQ�XQWHUVXFKWHQ�.RPPXQHQ�HLQH�7UHQG�
DQDO\VH� FLUFD� �±��� 7DJH� YRU� GHQ� NOLQLVFKHQ� )DOO]DKOHQ�� 'D�
VLFK� LQIL]LHUWH� 3HUVRQHQ� ]ZLVFKHQ� GHQ� .RPPXQHQ� �EH]LH�
KXQJVZHLVH�(LQ]XJVJHELHWHQ�GHU�.OlUDQODJHQ��EHZHJHQ�N|Q�
QHQ��XQWHU�DQGHUHP�GXUFK�%HVXFKH�XQG�$UEHLW��N|QQHQ�%LR�
PDUNHU�(UJHEQLVVH� DXIWUHWHQ�� GLH� QLFKW�PLW� GHQ�1HXLQIHNWLR�
QHQ�NRUUHOLHUHQ��LQ�GLHVHP�6LQQH�N|QQWH�PDQ�YRQ�ÄIDOVFK�SR�
VLWLYHQ³�3HDNV� VSUHFKHQ���'DV�.RQ]HSW�NDQQ�DOV�9RUODJH� I�U�
DQGHUH�.RPPXQHQ��DEHU�OHW]WOLFK�DXFK�DXI�/lQGHU��XQG�%XQ�
GHVHEHQH�LP�MHZHLOV�QRWZHQGLJHQ�'HWDLOOLHUXQJVJUDG�GLHQHQ��
(LQH� UHFKWOLFKH� 9HUDQNHUXQJ� GHU�$EZDVVHU�6XUYHLOODQFH� DOV�
NRVWHQHIIL]LHQWH�ZLH�IOlFKHQGHFNHQGH�(UJlQ]XQJ�]XP�LQGLYL�
GXHOOHQ�7HVWHQ�HUVFKHLQW�DXV�HLQHU�3XEOLF�+HDOWK�3HUVSHNWLYH�
VLQQYROO��
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