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S e h r  g e e h r t e , l ie b e  K o l le g in n e n  u n d  K o l le g e n ,

k u r z  v o r  J a h re s s c h lu s s  in m it te n  d e r  D e lt a v a r ia n te n w e lle  m ö c h te  ic h  Ih n e n  u n s e -
re n  a k tu e lle n  N e w s le t te r  a n s  H e r z  le g e n . 

F ra u  D r. P a s c h o ld  e r lä u te r t  d ie  N o tw e n d ig k e it  d e r  C O V ID -Im p fu n g  fü r  S c h w a n g e -
re  u n d  s t ille n d e  M ü t te r. D ie s e  F ra u e n  s in d  n ic h t  n u r  fü r  s ic h  s e lb e r  v e ra n tw o r t lic h , 
s o n d e rn  a u c h  im  B e s o n d e re n  fü r  d a s  W o h le rg e h e n  d e s  u n g e b o re n e n /n e u g e -
b o re n e n  K in d e s . D a h e r  b e g rü ß e  ic h  d e n  A r t ik e l z u m  a k tu e lle n  S t a n d  d e r  w is s e n -
s c h a f t lic h e n  E rk e n n tn is s e  a u ß e ro rd e n t lic h , d e n n  fü r  d ie  a u fg e fü h r te n  F ra u e n  is t  ja  
d ie  S tu d ie n la g e  im m e r  e rs t  m it  Ve r z ö g e ru n g  g e g e n ü b e r  d e r  re s t lic h e n  P o p u la t io n  
z u  e r re ic h e n . In fo rm a t io n e n  in  d ie s e m  K o n te x t  s in d  a u c h  h a u s ä r z t lic h  u n d  fa c h -
ä r z t lic h  s ic h e r  h ä u fi g  a u s  d e m  K re is  d e r  S c h w a n g e re n  u n d  s t ille n d e r  M ü t te r, n a c h -
g e fra g t  s o d a s s  m it  d ie s e m  A r t ik e l e in  fu n d ie r te r  Ü b e rb lic k  d a rg e s te llt  w ird .

D ie  je t z t  fa s t  im  k o m p le t te n  K lin ik u m  v e rw e n d e te  e le k t ro n is c h e  F ie b e rk u r v e  h a t  
fü r  v ie le  B e re ic h e  Ä n d e ru n g e n  m it  s ic h  g e b ra c h t . D ie s e r  Ve rä n d e ru n g s p ro z e s s  
w ird  in  d e m  A r t ik e l a u s  d e r  A p o th e k e  v o n  F r. D r. R ö h r  b e s o n d e rs  d e u t lic h . E s  w ird  
- w ie  ic h  fi n d e  - s e h r  a n s c h a u lic h  d a rg e s te llt , w e lc h e  Vo r te ile  d ie  e le k t ro n is c h e  
P a t ie n te n a k te  b ie te t , w e lc h e r  S ic h e rh e it s g e w in n  s ic h  d a d u rc h  e r re ic h e n  lä s s t  u n d  
w e lc h e n  u n s c h ä t z b a re n  W e r t  d a s  A p o th e k e n k o n s il fü r  u n s  in  d e r  k lin is c h e n  R o u t i-
n e  b e s it z t . A n  d ie s e r  S te lle  m ö c h te  ic h  H r. D r. G r ie b  u n d  s e in e m  e n g a g ie r te n  Te am  
h ie r fü r  b e s o n d e rs  d a n k e n ! 

Ic h  s e lb s t  d a r f  Ih n e n  e in  w e ite rh in  „u n g e lö s te s “ P ro b le m  d e r  E n d o p ro th e t ik  in  
O r th o p ä d ie  u n d  U n fa llc h iru rg ie  d a rs te lle n : d e n  E n d o p ro th e s e n in fe k t . D ie s e r  is t , 
n a c h d e m  d e r  A b r ie b  m it t le rw e ile  m it  d e n  a k tu e lle n  G le it p a a ru n g e n  k e in  w e s e n t li-
c h e s  P ro b le m  m e h r  d a rs te llt , w e ite r  e in e  n u r  s c h w e r  b e h e r rs c h b a re  K o m p lik a t io n . 
Z u  g u te n  B e h a n d lu n g s e rg e b n is s e n  k a n n  m a n  n u r  in  d e r  in te rd is z ip lin ä re n  u n d  
v o r  a lle m  s e k to re n ü b e rg re ife n d e n  Z u s am m e n a rb e it  k o m m e n . E s  s in d  u n te r  a n -
d e re m  s t r ik te  A n t ib io t ik a re g im e  e in z u h a lte n  d a  e in  A b w e ic h e n  u n d  e in e  z u  g ro ß e  
„In d iv id u a lis ie ru n g “ v o n  d ie s e n  e t a b lie r te n  R e g im e n  z u  h ä u fi g e re n  F e h ls c h lä g e n  
fü h r t . A u c h  w e n n  d ie  p u b liz ie r te  E v id e n z  im  B e re ic h  d e r  im p la n ta t a s s o z iie r te n  
In fe k t io n e n  d e r  O r th o p ä d ie  u n d  U n fa llc h iru rg ie  a u fg ru n d  d e r  H e te ro g e n it ä t  d e r  
P a t ie n te n , K e im e  u n d  Im p la n ta te  n o c h  z u  w ü n s c h e n  ü b r ig  lä s s t , k a n n  m it  d e n  h ie r  
v o rg e s te llt e n  A lg o r it h m e n  e in e  S a n ie ru n g  e in e s  G e le n k p ro th e s e n in fe k te s  h ä u fi g  
e r re ic h t  w e rd e n .

V ie l Ve rg n ü g e n  b e i d e r  L e k tü re .

Ih r
P ro f. D r. P e te r  H e lw ig

V ie l Ve rg n ü g e n  b e i d e r  L e k tü re .

Ih r
P ro f. D r. P e te r  H e lw ig

E D IT O R IA L
H e id e n h e im , D e z e m b e r  2 0 2 1
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P ro  J a h r  w e rd e n  in  D e u t s c h la n d  c a . 3 9 0 .0 0 0  k ü n s t lic h e  H ü f t - 
u n d  K n ie g e le n k e  im p la n t ie r t . D ie s e  E in g r iff e  g e h ö re n  d am it  
z u  d e n  am  h ä u fi g s te n  in  D e u t s c h la n d  d u rc h g e fü h r te n  O p e -
ra t io n e n  [1 ]. 

E in e  s c h w e rw ie g e n d e  K o m p lik a t io n  is t  d e r  P ro th e s e n in fe k t . 
D ie  In z id e n z  e in e s  In fe k t s  n a c h  p r im ä re r  Im p la n ta t io n  e in e r  
H ü f t -To ta le n d o p ro th e s e  (H ü f t -T E P ) b e t rä g t  c a . 0 ,5 -2%  u n d  
s te llt  s o m it  n a c h  d e r  a s e p t is c h e n  L o c k e ru n g  d ie  z w e ith ä u -
fi g s te  K o m p lik a t io n  d e r  E n d o p ro th e t ik  d a r  [2 ,3 ]. D ie  A u sw ir-
k u n g e n  e in e s  P ro th e s e n in fe k t s  s in d  w e it re ic h e n d . E in  e r lit -
te n e r  H ü f tp ro th e s e n in fe k t  h a t  e in e  s ig n ifi k a n te  M in d e ru n g  
d e r  L e b e n s q u a lit ä t  z u r  F o lg e  [3 ].

Z u d e m  s in d  e n d o p ro th e t is c h e  R e v is io n s e in g r iff e  k o s te n in -
te n s iv  u n d  s te lle n  e in e  g ro ß e  s o z io -ö k o n o m is c h e  B e la s tu n g  
d a r  [4 ]. In  d e n  U S A  w e rd e n  d ie  jä h r lic h e n  G e s am tk o s te n  
d u rc h  in fi z ie r te  E n d o p ro th e s e n  m it  c a . 1 ,8  M rd . U S D  b e z if-
fe r t . In  D e u t s c h la n d  b e la u fe n  s ic h  d ie  d u rc h s c h n it t lic h e n  B e -
h a n d lu n g s k o s te n  e in e r  in fi z ie r te n  H ü f t -T E P  a u f  e tw a  2 9 .3 3 0  
E u ro  [5 ]. 

D e r  w a c h s e n d e n  B e d e u tu n g  p e r ip ro th e t is c h e r  In fe k t io n e n  
s te h t  e in e  in h o m o g e n e  D a te n la g e  u n d  h ie ra u s  re s u lt ie re n d  
e in e  w is s e n s c h a f t lic h e  K o n t ro v e rs e  b e z ü g lic h  d e s  th e ra -
p e u t is c h e n  Vo rg e h e n s  g e g e n ü b e r  [6 ]. S y s te m a t is c h e  Ü b e r-
s ic h t s a rb e ite n  b e s c h re ib e n  e in e n  M a n g e l a n  E v id e n z  in  d e r  

a k tu e lle n  S tu d ie n la g e  u n d  d ie  N o tw e n d ig k e it  
p ro s p e k t iv  ra n d o m is ie r te r  S tu d ie n  z u r  E v a lu a t io n  
d e r  t h e ra p e u t is c h e n  O p t io n e n  [7 -9 ].

In fo lg e  d e s s e n  w u rd e n  b is  h e u te  k e in e  v e rb in d li-
c h e n  L e it lin ie n  e t a b lie r t . D e m g e g e n ü b e r  w u rd e n  
d iv e rs e  A lg o r it h m e n  z u r  D ia g n o s t ik  u n d  T h e ra p ie  
p e r ip ro th e t is c h e r  In fe k t io n e n  p u b liz ie r t , d ie  a u f  
n ic h t  ra n d o m is ie r te n , p ro s p e k t iv e n , re t ro s p e k t i-
v e n  o d e r  K o h o r te n s tu d ie n  s o w ie  E x p e r te n m e i-
n u n g e n  b a s ie re n  [1 0 ]. 
E in  M e ile n s te in  fü r  e in  s t ru k tu r ie r te s  Vo rg e h e n  
im  F a lle  e in e s  P ro th e s e n in fe k t s  s te llt  d e r  2 0 0 4  
v o n  Z im m e r li u n d  K o lle g e n  v e rö ff e n t lic h te  A lg o -
r it h m u s  d a r. D ie s e r  s ie h t  u n te r  in d iv id u e lle r  B e -
t ra c h tu n g  d e r  P a t ie n te n c h a ra k te r is t ik a  s o w ie  d e s  
K e im sp e k t ru m s  e in e  is o lie r te  W e ic h te ilre v is io n  
u n te r  B e la s s e n  d e s  Im p la n ta t s  b z w . e in e n  e in - 
o d e r  z w e iz e it ig e n  P ro th e s e n w e c h s e l v o r  [1 1 ]. 

D iv e rs e  d a ra u f  fo lg e n d e  T h e ra p ie e m p fe h lu n g e n  
w ie  d a s  A rb e it s p a p ie r  d e r  S c h w e iz e r  K o n s e n s u s -
g ru p p e  [1 2 ], d ie  E m p fe h lu n g e n  d e r  A m e r ic a n  

E N D O P R O T H E S E N IN F E K T  IN  
O R T H O PÄ D IE  U N D  U N FA L LC H IR U R G IE  - 
E IN E  IN T E R D IS Z IP L IN Ä R E  U N D  
S E K TO R E N Ü B E R S C H R E IT E N D E  
H E R A U S F O R D E R U N G

Ab b . 1 : B e id s e it ig e r  h äm a to g e n e r  H ü f tp ro th e s e n in fe k t  m it  P ro th e s e n a u s b a u  u n d  b e w e g -
lic h e r  P la t z h a lte r  b e id s e it s

Beidseitiger hämatogener Hüftprotheseninfekt mit Prothesenausbau und beweglicher Platzhalter 
beidseits
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S o c ie t y  o f  in fe c t io u s  d is e a s e s  [1 0 ] o d e r  d ie  2 0 1 3  v e rö ff e n t li-
c h e n  E rg e b n is s e  d e r  in te rn a t io n a le n  K o n s e n s u s g ru p p e  z u m  
p e r ip ro th e t is c h e n  G e le n k in fe k t  u m  P a r v iz i u n d  G e h rk e  [1 3 ] 
b e ru fe n  s ic h  a u f  d ie s e n  A lg o r it h m u s . N ic h t  ra n d o m is ie r te  
p ro s p e k t iv e  u n d  re t ro s p e k t iv e  S tu d ie n  k o n n te n  b e i k o n s e -

q u e n te m  E in h a lte n  d e r  d e fi n ie r te n  A rb e it s a b lä u fe  v e rg le ic h -
b a re  In fe k t s a n ie ru n g s ra te n  d e s  e in - u n d  z w e iz e it ig e n  H ü f t -
T E P -W e c h s e ls  e r z ie le n  [1 4 -1 8 ].
B is  h e u te  g ib t  e s  je d o c h  k e in e  ra n d o m is ie r te  p ro s p e k t iv e  
S tu d ie , d ie  d a s  e in - u n d  z w e iz e it ig e  Vo rg e h e n  v e rg le ic h t  [9 ].

A b b . 2 : S e p t is c h e r  z w e iz e it ig e r  H ü f tp ro th e s e n w e c h s e l /  O b e n  4 2 -jä h r ig e r  M a n n  m it  A c e ta b u lu m fra k tu r  m it  d o rs a le r  Ve rp la t tu n g , d o rs a le  P fa n n e n n e k ro s e  
m it  M e ta lle n t fe rn u n g  /  M it te  H ü f tp ro th e s e n im p la n ta t io n  m it  P fa n n e n a u fb a u , In fe k t a u s b a u  m it  P fa n n e n s p a c e r  /  U n te n  lin k s  u n m it te lb a r  u n d  re c h t s  1  J a h r  
n a c h  z w e iz e it ig e m  W ie d e re in b a u  – s t a b ile  S it u a t io n  m it  g u te r  F u n k t io n

Septischer zweizeitiger Hüftprothesenwechsel

Oben 42j Mann it Acetabulumfraktur mit dorsaler Verplattung, dorsale Pfannennekrose mit 
Metallentfernung

Mitte Hüftprothesenimplantation mit Pfannenaufbau, Infektausbau mit Pfannenspacer

Unten links unmittelbar und rechts 1 Jahr nach zweizeitigem Wiedereinbau – stabile Situation mit 
guter Funktion
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In  H e id e n h e im  v e rw e n d e n  w ir  s c h o n  s e it  e in ig e n  J a h re n  e in  
s t a n d a rd is ie r te s  Vo rg e h e n  z u r  D ia g n o s t ik  u n d  T h e ra p ie  d e r  
E n d o p ro th e s e n in fe k t io n  a n , w e lc h e s  s ic h  a u f  d e n  a k tu e lle n  
E m p fe h lu n g e n  d e r  o b e n  g e n a n n te n  A rb e it s g ru p p e n  o r ie n -
t ie r t . 
E in e  s t r ik te  E in h a ltu n g  d e s  Vo rg e h e n s  h a t  s ic h  in  d e r  L it e ra -
tu r  a ls  d e r  e n t s c h e id e n d e  F a k to r  z u r  e r fo lg re ic h e n  T h e ra p ie  
h e ra u s g e s te llt . D a h e r  w ird  im  F o lg e n d e n  d e r  d ia g n o s t is c h e  

u n d  th e ra p e u t is c h e  A lg o r it h m u s  v o rg e s te llt , d e r  im  E n d o -
p ro th e s e n z e n t ru m  H e id e n h e im  z u r  A n w e n d u n g  k o m m t . W ie  
in  d e n  v e rs c h ie d e n e n  D ia g ram m e n  u n d  Ta b e lle n  e rs ic h t lic h , 
is t  e in e rs e it s  d ie  D ia g n o s e n s te llu n g  e in e r  p e r ip ro th e t is c h e n  
In fe k t io n  n ic h t  g a n z  e in fa c h . A n d e re rs e it s  is t  d ie  T h e ra p ie  
s e k to re n ü b e rg re ife n d  s o w ie  in te rd is z ip lin ä r  u n d  b e d a r f  e in e r  
s t r in g e n te n  Z u s am m e n a rb e it  a lle r  a n  d e r  P a t ie n te n b e h a n d -
lu n g  b e te ilig te n  Ä r z t in n e n  u n d  Ä r z te .

Faktor zur erfolgreichen Therapie herausgestellt. Daher wird im Folgenden der 
d iagnos t i sche und therapeut ische A lgor i thmus vorges te l l t der im 
Endoprothesenzentrum Heidenheim zur Anwendung kommt. Wie in den 
verschiedenen Diagrammen und Tabellen ersichtlich, ist einerseits die 
Diagnosenstellung einer periprothetischen Infektion nicht ganz einfach und 
andererseits die Therapie sektorenübergreifend, interdisziplinär und Bedarf einer 
stringenten Zusammenarbeit aller an der Patientenbehandlung beteiligten ÄrztInnen. 

Definition einer periprothetischen Infektion  
(Vorliegen wenn ≥ 1 Kriterium erfüllt) 

. 
Klassifikation einer periprothetischen Infektion 

Untersuchung Kriterium Sensitivität Spezifität

Klinik Fistel	oder	Eiter	um	
die	Prothese	herum

20-30	% 100	%

Leukozytenzahl	im	
Punktat

>2000/µl	oder
>70%	Granulozyten	
(PMN)

ca.	90	% ca.	95	%

Histologie Entzündung	im	
periprothetischen	
Gewebe

73	% 95	%

Mikrobiologie Erregernachweis	in	
• Synovialflüssigkeit	
• ≥2	Gewebeproben	
• Sonikat	≥	50	

Kolonien	/	ml

45-75	%	
60-80%	
80-90%

95	%	
92	%	
95	%

Akute	Protheseninfektion	
(unreifer	Biofilm)

Chronische	Protheseninfektion	
(reifer	Biofilm)

Pathogenese

perioperativ früh	postoperativ		
<	4	Wochen	nach	OP

verzögert	(low-grade)	
≥	4	Wochen	postop.	(typisch	3	
Monate	bis	3	Jahre)

Hämatomen	oder	per	
continuitatem	

Symptomdauer	<	3	Wochen Symptomdauer	>	3	Wochen

Klinik Aktute	Schmerzen,	Fieber,	
Rötung,	Schwellung,	
prolongierte	Wundsekretion

Chronische	Schmerzen,	
Prothesenlockerung,	Fistel

Erreger Hoch-virulent	
Staph.	aureus,	gram.negative	
Bakterien	(E.	coli,	Klebsiella,	
Enterobacter,	Pseudomonas)

Niedrig-virulent	
Koagulase-negative	
Staphylokokken	(	Staph.	
epidermidis),	Cutibacterium	
spp.

Chirurgische	Behandlung Débridement	und	Erhalt	der	
Prothese	unter	Wechsel	aller	
mobilen	Teile

Prothesenwechsel	(ein-,	zwei-	
oder	mehrzeitig)

A b b . 3 : D e fi n it io n  e in e r  p e r ip ro th e t is c h e n  In fe k t io n  (Vo r lie g e n  w e n n  ≥ 1  K r it e r iu m  e r fü llt )
© S t if t u n g  P R O -IM P L A N T  (w w w .p ro -im p la n t-fo u n d a t io n .o rg )
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stringenten Zusammenarbeit aller an der Patientenbehandlung beteiligten ÄrztInnen. 

Definition einer periprothetischen Infektion  
(Vorliegen wenn ≥ 1 Kriterium erfüllt) 

. 
Klassifikation einer periprothetischen Infektion 

Untersuchung Kriterium Sensitivität Spezifität

Klinik Fistel	oder	Eiter	um	
die	Prothese	herum

20-30	% 100	%

Leukozytenzahl	im	
Punktat

>2000/µl	oder
>70%	Granulozyten	
(PMN)

ca.	90	% ca.	95	%

Histologie Entzündung	im	
periprothetischen	
Gewebe

73	% 95	%

Mikrobiologie Erregernachweis	in	
• Synovialflüssigkeit	
• ≥2	Gewebeproben	
• Sonikat	≥	50	

Kolonien	/	ml

45-75	%	
60-80%	
80-90%

95	%	
92	%	
95	%

Akute	Protheseninfektion	
(unreifer	Biofilm)

Chronische	Protheseninfektion	
(reifer	Biofilm)

Pathogenese

perioperativ früh	postoperativ		
<	4	Wochen	nach	OP

verzögert	(low-grade)	
≥	4	Wochen	postop.	(typisch	3	
Monate	bis	3	Jahre)

Hämatomen	oder	per	
continuitatem	

Symptomdauer	<	3	Wochen Symptomdauer	>	3	Wochen

Klinik Aktute	Schmerzen,	Fieber,	
Rötung,	Schwellung,	
prolongierte	Wundsekretion

Chronische	Schmerzen,	
Prothesenlockerung,	Fistel

Erreger Hoch-virulent	
Staph.	aureus,	gram.negative	
Bakterien	(E.	coli,	Klebsiella,	
Enterobacter,	Pseudomonas)

Niedrig-virulent	
Koagulase-negative	
Staphylokokken	(	Staph.	
epidermidis),	Cutibacterium	
spp.

Chirurgische	Behandlung Débridement	und	Erhalt	der	
Prothese	unter	Wechsel	aller	
mobilen	Teile

Prothesenwechsel	(ein-,	zwei-	
oder	mehrzeitig)

A b b . 4 : K la s s ifi k a t io n  e in e r  p e r ip ro th e t is c h e n  In fe k t io n
© S t if t u n g  P R O -IM P L A N T  (w w w .p ro -im p la n t-fo u n d a t io n .o rg )
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A b b . 6 : D ia g n o s t is c h e r  A lg o r it h m u s
© S t if t u n g  P R O -IM P L A N T  (w w w .p ro -im p la n t-fo u n d a t io n .o rg )
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A b b . 7 : B e h a n d lu n g s a lg o r it h m u s  
© S t if t u n g  P R O -IM P L A N T  (w w w .p ro -im p la n t-fo u n d a t io n .o rg )

A b b . 8 : C h iru rg is c h e r  E in g r iff 
© S t if t u n g  P R O -IM P L A N T  (w w w .p ro -im p la n t-fo u n d a t io n .o rg )
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Septischer Wechsel Knieprothese

Oben inÞzierte OberßŠchenersatzknieprothese

Mitte Beweglicher Antiobiotikaplatzhalter

Unten nach Knieprothesenwiedereinbau


Septischer Wechsel Knieprothese

Oben inÞzierte OberßŠchenersatzknieprothese

Mitte Beweglicher Antiobiotikaplatzhalter

Unten nach Knieprothesenwiedereinbau


A b b . 9 : S e p t is c h e r  W e c h s e l K n ie -
p ro th e s e  /  O b e n  in fi z ie r te  O b e r-
fl ä c h e n e rs a t z k n ie p ro th e s e  /  M it te  
B e w e g lic h e r  A n t io b io t ik a p la t z h a l-
te r  /  U n te n  n a c h  K n ie p ro th e s e n -
w ie d e re in b a u
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B e re it s  s e it  2 0 0 5  b e s te h t  am  K lin ik u m  H e id e n h e im  d ie  M ö g -
lic h k e it  A r z n e im it te lk o n s ile  fü r  P a t ie n te n  d e r  c h iru rg is c h e n  
F a c h a b te ilu n g e n  d u rc h  d ie  A p o th e k e  d u rc h fü h re n  z u  la s -
s e n . D a b e i w e rd e n  Vo rs c h lä g e  z u r  U m s te llu n g  v o n  d e r  H a u s -
m e d ik a t io n  a u f  k lin ik in te rn e  P rä p a ra te  g e m a c h t . A u ß e rd e m  
w ird  g e p rü f t , o b  D o s is a n p a s s u n g e n  a n  e in e  e in g e s c h rä n k te  
N ie re n fu n k t io n  s in n v o ll s in d  o d e r  o b  a b s o lu te  K o n t ra in d ik a -
t io n e n  v o r lie g e n . A u c h  e in  W e c h s e lw irk u n g s c h e c k  g e h ö r t  
z u m  ro u t in e m ä ß ig e n  p h a rm a z e u t is c h e n  R e p e r to ire . D ie s e r  
S e r v ic e  h a t  in  H e id e n h e im  e in e  la n g e  T ra d it io n  u n d  is t  z w i-
s c h e n z e it lic h  a u c h  Te il v o n  Q u a lit ä t s s ic h e ru n g sm a ß n a h m e n  
im  R a h m e n  d e r  Z e r t ifi z ie ru n g  v o n  O rg a n z e n t re n . S tu d ie n  
k o n n te n  z u d e m  z e ig e n , d a s s  e in e  ro u t in e m ä ß ig e  Ü b e r-
p rü fu n g  d e r  D a u e rm e d ik a t io n  d u rc h  A p o th e k e r in n e n  u n d  
A p o th e k e r  n a c h w e is lic h  d ie  A r z n e im it te lth e ra p ie s ic h e rh e it  
e rh ö h t  u n d  M e d ik a t io n s fe h le r  a n  d e r  am b u la n t /s t a t io n ä re n  
S c h n it t s te lle  m in im ie r t . 

A p o th e k e n in te rn  h a t  d ie  B e a rb e itu n g  d e r  A r z n e im it te lk o n -
s ile  a u ß e rd e m  e in e n  h o h e n  S te lle n w e r t  fü r  d ie  A u s b ild u n g  
d e r  P h a rm a z e u te n  im  P ra k t ik u m , d ie  s ic h  a n a lo g  z u  d e n  M e -
d iz in  PJ -le rn  im  le t z te n  A u s b ild u n g s a b s c h n it t  v o r  d e r  A p p ro -

b a t io n  b e fi n d e n  u n d  m it  d e r  B e a rb e itu n g  w e r t v o lle  p ra k t i-
s c h e  E r fa h ru n g e n  s am m e ln . 

Im  Z u g e  d e r  E in fü h ru n g  e in e r  e le k t ro n is c h e n  Ve ro rd n u n g s -
s o f tw a re /P a t ie n te n a k te  w u rd e  e in e  Ä n d e ru n g  d e s  b is h e r  
g e w o h n te n  P ro z e s s e s  n o tw e n d ig . D ie  U n te rs c h ie d e  u n d  
Vo r te ile  d e s  n e u e n  A r z n e im it te lk o n s ils  w e rd e n  im  F o lg e n -
d e n  b e s c h r ie b e n . A u ß e rd e m  w e rd e n  e in ig e  B e is p ie le  fü r  
h ä u fi g e  In te ra k t io n e n  u n d  p h a rm a z e u t is c h e  A n p a s s u n g s -
v o rs c h lä g e  d a rg e s te llt . 

B e s o n d e r s  d ie  V e r w e n d u n g  d ig i t a le r  S y s t e m e  z u r  E r f a s -
s u n g  u n d  V e r o r d n u n g  v o n  A r z n e im it t e ln  b ie t e t  u n t e r -
s t ü t z t  d u r c h  p h a rm a z e u t is c h e  E x p e r t i s e  d ie  M ö g l ic h k e i t  
M e d ik a t io n s fe h le r  z u  v e r h in d e r n  u n d  s ic h e r h e i t s r e le v a n -
t e  A n p a s s u n g e n  d i r e k t  v o r z u n e h m e n . D a s s  P a t ie n t e n  e i-
n e n  a k t u e l le n , m a s c h in e l l  e r s t e l l t e n  b u n d e s e in h e i t l i c h e n  
M e d ik a t io n s p la n  m it  Q R -C o d e  z u  ih r e m  A u fe n t h a lt  in s  K l i-
n ik u m  m it b r in g e n , i s t  w ü n s c h e n s w e r t , d a  n u r  d ie s e r  e le k -
t r o n is c h  e in g e le s e n  w e rd e n  k a n n . B e i  E n t la s s u n g  k a n n  
v o m  K l in ik u m  e b e n f a l ls  e in  a k t u a l i s ie r t e r  P la n  m it  Q R -C o -
d e  e r s t e l l t  w e r d e n . 

D A S  A R Z N E IM IT T E L K O N S IL  
IN  D E R  E L E K T R O N IS C H E N  
V E R O R D N U N G

Ab b . 1 : A n s ic h t  a lt e s  K o n s il
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V E R G L E IC H  Z W IS C H E N  D E M  A LT E N  U N D  D E M  N E U E N  S Y S T E M

A b b . 2 : A n s ic h t  n e u e s  K o n s il

Vo rb e re it u n g  e in e r  M e d ik a t io n s t a b e lle  d u rc h  m a n u e lle  E in g a b e  
d e r  H a u sm e d ik a t io n  in  v o rg e g e b e n e s  F o rm u la r  d u rc h  d ie  P fl e g e

 e n t fä llt

A u s lö s e n  e in e r  e le k t ro n is c h e n  A n fo rd e ru n g  d u rc h  d ie  P fl e g e A u s lö s e n  e in e r  e le k t ro n is c h e n  A n fo rd e ru n g  d u rc h  d ie  
P fl e g e

Vo rs c h lä g e  d u rc h  d ie  A p o th e k e  in  d e r  v o rb e re it e te n  
M e d ik a t io n s t a b e lle

Ü b e rn a h m e  d e r  M e d ik a t io n  a u s  e in e m  g e s c a n n te n  
M e d ik a t io n s p la n  (a ls  B ild s c a n  o d e r  m it  Q R -C o d e ) 
d u rc h  d ie  A p o th e k e  in  d ie  A u fn a h m e m e d ik a t io n ,  
U m s te llu n g  a u f  d ie  K ra n k e n h a u sm e d ik a t io n

p a s s iv e  H in w e is e  im  B e m e rk u n g s fe ld  d e r  Ta b e lle   
d u rc h  d ie  A p o th e k e

a k t iv e  H in w e is e  in  F o rm  v o n  B e m e rk u n g e n  u n d /o d e r  
p a u s ie r te r  A n o rd n u n g  d e r  P rä p a ra te  (fa ls c h e  D o s is  /  
s c h w e rw ie g e n d e  U n k la rh e it  /  K o n t ra in d ik a t io n  /   
B lu t v e rd ü n n u n g  u sw .)

H a n d s c h r if t lic h e  Ü b e r t ra g u n g  d e r  Ta b e lle  in  d ie  
P a p ie ra k te  d u rc h  P fl e g e

e n t fä llt

P rü fu n g  u n d  U n te rs c h r if t  d u rc h  d e n  A r z t P rü fu n g  u n d  d ig it a le  U n te rs c h r if t  d u rc h  d e n  A r z t

A LT                   N E U              
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B E IS P IE L E  F Ü R  H Ä U F IG E  IN T E R A K T IO N E N

A b b . 3 : A n s ic h t  in  d e r  P a t ie n te n k u r v e  m it  H in w e is e n  a u s  d e r  A p o th e k e

A b b . 4 : C lo p id o g re l u n d  O m e p ra z o l

A b b . 5 : C it a lo p ram  u n d  a n d e re  Q T-Z e it  v e r lä n g e rn d e  S u b s t a n z e n  w ie  M C P, F lu c o n a z o l, C ip ro fl o x a c in , w e ite re  P s y c h o p h a rm a k a

V O R T E IL E  D E S  N E U E N  S Y S T E M S

   k e in  Z e i t v e r z u g  m e h r  b e i  d e r  A r z n e im it t e lg a b e

   a k t iv e  F o r t f ü h r u n g /Ä n d e r u n g  d e r  M e d ik a t io n  b e i  s c h w e r w ie g e n d e n  U n k la r h e i t e n /P r o b le m e n  n o tw e n d ig  

(e s  w ir d  w e n ig e r  ü b e r s e h e n )

   d i r e k t e  P r ü f u n g  d e r  H a u sm e d ik a t io n  d u r c h  A p o t h e k e  o h n e  U m w e g  ü b e r  d ie  P fl e g e  

   W e n ig e r  U n k la r h e i t e n  w e g e n  u n le s e r l i c h e r  S c h r i f t  (a u ß e r  b e i  P a t ie n t e n  o h n e  g e d r u c k t e n  M e d ik a t io n s p la n !)

   P r in z ip ie l l  k o m p le t t  d ig i t a le r  P r o z e s s  m ö g l ic h , f a l ls  P a t ie n t e n  e in e n  b u n d e s e in h e i t l i c h e n  M e d ik a t io n s p la n  m it  

Q R -C o d e  in  d ie  K l in ik  m it b r in g e n  (k e in e  Ü b e r t r a g u n g s fe h le r  m e h r )
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A b b . 6 : M e h rw e r t ig e  K a t io n e n  u n d  L-T h y ro x in  o d e r  B is p h o s p h o n a te

A b b . 7 : A S S  u n d  Ib u p ro fe n /N o v a lg in

B E IS P IE L E  F Ü R  W E IT E R E  A N PA S S U N G S V O R S C H L Ä G E

A b b . 8 : K a liu m  b e i D iu re t ik a g a b e  (u n d  e v t l. g le ic h z e it ig e r  T h e ra p ie  m it  A C E -H e m m e rn )

B e is p ie le  fü r  w e ite re  h ä u fi g e  n ie re n p fl ic h t ig e  A r z n e im it te l, d e re n  D o s ie ru n g  a n  e in e  e in g e s c h rä n k te  F u n k t io n  a n g e p a s s t  w e rd e n  m u s s : 
o ra le  A n t ik o a g u la n t ie n , H y d ro c h lo ro th ia z id , M e t fo rm in , P re g a b a lin  o d e r  G a b a p e n t in .

A b b . 9 : D o s is a n p a s s u n g  a n  d ie  N ie re n fu n k t io n  b e i S it a g lip t in

(K a liu m re fe re n z w e r te : 3 ,5 -5 ,1  m m o l/ l)

A u t o r in : 
D r. A n k a  R ö h r, 
A p o th e k e
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N a c h d e m  W is s e n s c h a f t le r  w e ltw e it  d a ra n  a rb e ite n , d ie  P a n -
d e m ie , ih re  R is ik e n  u n d  F o lg e n , a b e r  a u c h  ih re  B e k äm p fu n g  
b e s s e r  z u  v e rs te h e n , s o ll d ie s e r  B e it ra g  a u fz e ig e n , w ie  d ie  a k -
tu e lle  W is s e n s la g e  a u s s ie h t , w ie  d e r  S t a n d  d e r  D in g e  is t , u n d  
w ie  d ie  In fe k t io n s la g e  im  U m fe ld  v o n  S c h w a n g e re n  a u s -
s ie h t . A u f  d ie s e r  B a s is  k a n n  d a n n  je d e r  fü r  s ic h  e n t s c h e id e n , 
w e lc h e  S c h lü s s e  p e rs ö n lic h  d a ra u s  g e z o g e n  w e rd e n  k ö n -
n e n  u n d  o b  S c h w a n g e re  n ic h t  d o c h  b e s s e r  g e im p f t  w e rd e n .

N u n  le b e n  w ir  in  e in e r  fa c e t te n re ic h e n  B e v ö lk e ru n g : e s  
g ib t  A rm e  u n d  R e ic h e , J u n g e  u n d  A lte , Im m u n is ie r te  u n d  
N ic h t-Im m u n is ie r te , Vo re rk ra n k te  u n d  N ic h t-Vo re rk ra n k te , 
S c h w a n g e re  u n d  N ic h t-S c h w a n g e re ... u n d  v ie le  U n te rs c h e i-
d u n g e n  m e h r. Ä h n lic h  v ie lfä lt ig  is t  d ie  In fo rm a t io n s fl u t , d ie  
b e z ü g lic h  d e r  p a n d e m is c h e n  L a g e  a u f  u n s  e in s t rö m t . Z u r  
O r ie n t ie ru n g  lie g t  in  d ie s e m  A r t ik e l e in  A u g e n m e rk  b e i d e n  
S c h w a n g e re n  u n d  g e w o rd e n e n  M ü t te rn . A u c h  S ie  w e rd e n  
h in  u n d  w ie d e r  n ic h t  a u s  d e m  S ta u n e n  h e ra u s k o m m e n , 
w e n n  s ie  d ie  E rk e n n tn is s e  a u s  F a c h k re is e n  h ie r  le s e n . 

Im  S o m m e r  2 0 2 0  w u rd e n  7 .5 6 1  S c h w a n g e re  u n d  f r is c h  g e -
b a c k e n e  M ü t te r  a u s  6 4  L ä n d e rn  a n o n ym  h in s ic h t lic h  ih re r  

S o rg e n  u n d  Ä n g s te  b e fra g t . Im  E rg e b -
n is  b e s c h r ie b e n  s ic h  8 3 %  a lle r  Te il-
n e h m e r in n e n  a ls  b e s o rg t  o d e r  s e h r  
b e s o rg t . U n te r  d e n  F ra u e n  z w is c h e n  
d e r  1 3 . u n d  2 8 . S c h w a n g e rs c h a f t sw o -
c h e  (S SW ) w a r  d e r  A n te il a m  h ö c h s -
te n . D ie  A u to re n  s c h lu s s fo lg e rn , d a s s  
F ra u e n  in  d ie s e m  a u ß e rg e w ö h n lic h e n  
L e b e n s a b s c h n it t  im  S p e z ie lle n  g e -
fä h rd e t  s in d , d u rc h  d ie  v e rä n d e r te n  
N o rm e n , Ä n g s te  u n d  R is ik e n  in  d e r  
P a n d e m ie  in  ih re r  p s y c h is c h e n  G e -
s u n d h e it  b e e in t rä c h t ig t  z u  w e rd e n  
[1 ]. D ie s e  E rk e n n tn is  k ö n n te  u n s  a ls  
G e s e lls c h a f t  a u ff o rd e rn , d ie  v o n  d e n  
F ra u e n  w a h rg e n o m m e n e n  B e d ro -
h u n g e n  z u  b e s e it ig e n  - a b e r  w ie  g e h t  
d a s  in  d e r  a k tu e lle n  L a g e ?  D a z u  n u n  
z u e rs t  d e r  B lic k  a u f  d ie  a k tu e lle  In fe k -
t io n s la g e .

In  D e u t s c h la n d  is t  b e k a n n t lic h  d a s  R K I a ls  e ig e n s t ä n d ig e s , 
n ic h t  v o n  d e r  P o lit ik  k o n t ro llie r te s  In s t it u t  d a fü r  v e ra n t-
w o r t lic h , d a s  a k tu e lle  In fe k t io n s g e s c h e h e n  a b z u b ild e n . D ie  
7 -Ta g e  In z id e n z  b e t rä g t  la u t  R K I-D a s h b o a rd  am  5 . D e z e m b e r  
4 3 9 ,2 /1 0 0 .0 0 0  E in w o h n e r  [2 ]. S ie  is t  d am it  z w a r  u n te r  ih re m  
M a x im a lw e r t  v o n  d e r  4 7 2  v o r  w e n ig e n  Ta g e n , d e n n o c h  b le i-
b e n  w ir  m it  e in e r  s e h r  h o h e n  Z a h l a n  In fi z ie r te n  u n d  d am it  
n o c h  m e h r  To te n  k o n fro n t ie r t . W ie  d e r  P rä s id e n t  d e s  R K I v o r  
e in ig e n  Ta g e n  e rs t  in  e in e r  o n lin e  S c h a ltu n g  s a g t , k ö n n e n  w ir  
a n  a lle n  In fe k t io n e n , d ie  h e u te  p a s s ie re n , n ic h t s  m e h r  v e rä n -
d e rn . Vo n  d ie s e n  w ird  e in  g e w is s e r  A n te il s t e rb e n  - S t a t is t a  
g ib t  d ie s e n  fü r  D e u t s c h la n d  a k tu e ll m it  2 ,0 5%  (2 9 .1 1 .2 0 2 1 ) 
a n  [3 ]. D a s  b e d e u te t , d a s s  v o n  je w e ils  1 0 .0 0 0  In fi z ie r te n  2 0 5  
P e rs o n e n  s te rb e n  w e rd e n .

N a c h d e m  a u c h  d ie s e  Z a h le n  n u r  d ie  s t a t is t is c h e n  F a k te n  
d a rs te lle n , b e t ra c h te t  d ie  W e b s ite  c o v id -o -m a t  d a s  g a n z  
p e rs ö n lic h e  R is ik o  e in e r  E in z e lp e rs o n  a u f  B a s is  d e r  e ig e n e n  
u n g e s c h ü t z te n  K o n ta k te , e in e n  e n g e n  K o n ta k t  z u  e in e r  p o -
s it iv  g e te s te te n  P e rs o n  z u  h a b e n . N u n  e in  B e is p ie l k o n k re t  
z u m  L a n d k re is  H e id e n h e im : b e i g e ra d e  m a l 1 0  u n g e s c h ü t z -

S C H WA N G E R  | S T IL L E N  | 
C O V ID  | IM P F E N

Ab b . 1 : Ve rd a c h t  a u f  C o v id  b e i e in e r  S c h w a n g e re n
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t e n  K o n ta k te n  is t  d a s  R is ik o , e in e r  C O V ID -p o s it iv e n  P e rs o n  z u  
b e g e g n e n , g u t  4 0% , b e i 2 0  K o n ta k tp e rs o n e n  s te ig t  d e r  W e r t  
a u f  g u t  6 5%  [4 ] (0 3 .1 2 .2 0 2 1 ) . M it  d e m  W is s e n  u m  d ie s e s  R i-
s ik o  - a u c h  fü r  S c h w a n g e re  - is t  d ie  F ra g e  d e r  G e g e n m a ß -
n a h m e , z .B . d e r  Im m u n is ie ru n g  u n d  ih re r  b e le g te n  F o lg e n  
z u  s te lle n .

E in  A r t ik e l im  re n o m m ie r te n  J o u rn a l N a t u r e  b e s c h re ib t  fo l-
g e n d e n  Z u s am m e n h a n g :

D a s  R is ik o  d e r  In fe k t io n  m it  d e r  D e lt a -Va r in a te  b e t rä g t  fü r  
e in e  m it  C o m irn a t y  (B io n Te c h /P fi z e r ) g e im p f te  P e rs o n  
4 2 %  d ire k t  n a c h  E r la n g e n  d e s  v o lle n  Im p fs c h u t z e s , e s  v e r-
s c h le c h te r t  s ic h  a u f  5 8 %  n a c h  e in ig e r  Z e it . D ie  M ö g lic h k e it  
d e r  W e ite rg a b e  is t  b e i d o p p e lte r  Im p fu n g  m it  d e m  A s t r a Z e -
n e c a -Im p fs to ff  d ire k t  n a c h  E r la n g e n  d e s  v o lls t ä n d ig e n  Im p f-
s c h e m a s  5 7 %  u n d  e rh ö h t  s ic h  b in n e n  3  M o n a te n  a u f  6 7 %  
[5 ]. D a b e i is t  z u  b e d e n k e n , d a s s  s ic h  d a s  p e rs ö n lic h e  R is ik o -
v e rh a lte n  n a c h  E rh a lt  d e r  Im p fu n g  v e rä n d e r t  u n d  w ie d e r  
m e h r  s o z ia le  K o n ta k te  o h n e  M a s k e n s c h u t z  w a h rg e n o m m e n  
w e rd e n  u n d  a u c h  im  h ä u s lic h e n  U m fe ld  w e n ig e r  Vo rs ic h t  
g e le b t  w ird . D a s  z e ig t  e in e rs e it s , d a s s  B o o s te r-Im p fu n g e n  
d r in g e n d  g e b ra u c h t  w e rd e n . Z u m  A n d e re n  z e ig t  e s  a b e r  
a u c h , d a s s  e in e  Te s tu n g  s e lb s t  u n te r  g e im p f te n  P e rs o n e n  
im  R a h m e n  d e r  2 G + R e g e lu n g  a b  g e w is s e n  In fe k t io n s z a h -
le n  b e re c h t ig t  is t . In s b e s o n d e re  d e sw e g e n , w e il n a c h  e in e r  
S tu d ie  v o n  J o h a n s s o n  e t  a l. 5 9%  a lle r  C O V ID -1 9  Ü b e r t ra g u n -

g e n  d u rc h  a s ym p to m a t is c h e  P a t ie n te n  z u s t a n d e  k o m m e n . 
D ie  Ü b e r t rä g e r  k ö n n e n  d u rc h  e ig e n e  S ym p to m e  n ic h t  e r-
k e n n e n , d a s s  s ie  e in e  G e fa h re n q u e lle  fü r  a n d e re  d a rs te lle n . 
D a s  b e d e u te t  m it  a n d e re n  W o r te n : A u s  d ie s e r  G ru p p e  d e r  
C O V ID -1 9 -Ü b e r t rä g e r  w e rd e n  k n a p p  6 0%  e rs t  n o c h  S ym to -
m e  b e k o m m e n , c a . 4 0%  n ic h t . S ie  w e rd e n  w a h rs c h e in lic h  
ih re  e ig e n e  E rk ra n k u n g  n ic h t  w a h rn e h m e n  [6 ] u n d  g g f. a u c h  
w e n ig e r  w irk s am  M a ß n a h m e n  z u m  S c h u t z  a n d e re r  a n w e n -
d e n . D e r  A n te il w ird  in  d ie s e r  S tu d ie  z u  2 5%  a lle r  In fi z ie r te n  
a n g e n o m m e n  [6 ], w o b e i d ie s e  A n n a h m e  v o n  e in e r  s c h w ä -
c h e re n  D u n k e lz iff e r  (4 ) a u s g e h t  a ls  s ie  z .B . im  c o v id -o -m a t  (5 ) 
[4 ] v e rw e n d e t  w ird .

D a s  re n o m m ie r te  N e w  E n g la n d  J o u r n a l  o f  M e d ic in e  v e r-
ö ff e n t lic h te  im  O k to b e r  in  e in e m  A r t ik e l d e n  Ve rg le ic h  d e r  
A n s t e c k u n g w a h r s c h e in l ic h k e i t  v o n  F a m i l ie n a n g e h ö r ig e n  
im  s e lb e n  H a u s h a lt . H ie r  z e ig te  s ic h  e in e  R e d u k t io n  d e r  A n -
s te c k u n g sw a h rs c h e in lic h k e it  a u f  4 6% , w e n n  d ie s e  g e im p f t  
s in d . D a  d ie  A u to re n  d e r  S tu d ie  n ic h t  u n te rs c h e id e n  k o n n -
te n , w ie  d ie  In fe k t io n  z u s t a n d e  k am , g e h e n  s ie  s o g a r  v o n  
e in e m  n o c h  g rö ß e re n  S c h u t z e ff e k t  im  h ä u s lic h e n  U m fe ld  
d u rc h  d ie  Im p fu n g  a u s  [7 ].

E in e  h o c h a k tu e lle  S tu d ie  d e r  H U  B e r lin  fü h r t  d ie  e ff e k t iv e  
R e p ro d u k t io n s ra te , a ls o  s t a rk  v e re in fa c h t  d a s  W a c h s tu m  d e r  
F a llz a h le n , z u  6 7%  b is  7 6%  a u f  a u s s c h lie ß lic h  u n g e im p f te  
P e rs o n e n  z u rü c k , d e r  R e s t a n te il s in d  In fe k t io n e n  z w is c h e n  
g e im p f te n  u n d  u n g e im p f te n  s o w ie  a u s s c h lie ß lic h  z w is c h e n  
g e im p f te n  [8 ]. In  d e r  In fe k t io n s k e t te  a ls  Ü b e r t rä g e r  d ü r f te n  
je d o c h  la u t  d e n  A u to re n  u n g e im p f te  P e rs o n e n  b e i 8 -9  v o n  
1 0  N e u in fe k t io n e n  b e te ilig t  s e in  [8 ].

In fe k t io n s k e t te n  w ü rd e n  d u rc h  d ie  a llu m fa s s e n d e  Im p fu n -
g e n  d e u t lic h  re d u z ie r t  w e rd e n , w ie  in  d e r  S tu d ie  v o n  M a ie r  
e t  a l. a u fg e z e ig t  w u rd e . D ie  V iru s la s t  b e i g e im p f te n  In fi z ie r-
te n  is t  d e u t lic h  g e r in g e r  a ls  b e i d e n  u n g e im p f t  In fi z ie r te n , 
fo lg lic h  is t  ih r  A n te il a n  d e r  Ü b e r t ra g u n g  e b e n fa lls  d e u t lic h  
re d u z ie r t .

Te n fo rd e  e t  a l. b e t ra c h te te n  in  d ie s e m  Z u s am m e n h a n g  
4 .5 1 3  P a t ie n te n  in  d e n  G ru p p e n  „g e im p f t “ u n d  „n ic h t  g e -
im p f t “. D a s  R is ik o , g e im p f t  m it  in t a k te m  Im m u n s y s te m  b e i 
e in e r  C O V ID -1 9  In fe k t io n  in s  K ra n k e n h a u s  a u fg e n o m m e n  z u  
w e rd e n , b e t ru g  g e ra d e  m a l 1 0%  d e s  R is ik o s , d e m  s ic h  U n -
g e im p f te  a u s g e s e t z t  s a h e n . D e n  W e g  v o n  d e r  N o rm a ls t a -
t io n  a u f  d ie  In te n s iv s t a t io n  g e h t  im  A n s c h lu s s  n u r  e in e r  v o n  
v ie r  g e im p f te n  P a t ie n te n  (2 4 ,6%), a b e r  2  v o n  5  u n g e im p f te n  
(4 0 ,1%) [9 ]. F ü r  d e n  U n g e im p f te n  g ilt  a ls o : 1 0 -fa c h e s  R is ik o  
z u  K ra n k e n h a u s a u fn a h m e , u n d  - e in m a l d o r t  a n g e k o m m e n  
- fü r  e in  d e u t lic h  h ö h e re s  R is ik o  z u r  Ve r le g u n g  a u f  d ie  In te n -
s iv s t a t io n . 

A b b . 2 : L a n d k re is e  B a d e n -W ü r t te m b e rg  - L a n d k re is  H e id e n h e im
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Ü b e r  d e n  k u r z f r is t ig e n  K ra n k h e it s v e r la u f  h in a u s  s te llt  s ic h  
d ie  F ra g e  n a c h  d e n  L a n g z e it fo lg e n . E s  s in d  e rs t  k n a p p  2  J a h -
re  s e it  d e r  e rs te n  In fe k t io n  v e rg a n g e n  u n d  in  d e r  F o rs c h u n g  
w e rd e n  E n t z ü n d u n g s re a k t io n  im  K ö rp e r  u n d  in s b e s o n d e re  
in  d e r  L u n g e  d is k u t ie r t , d ie  m it  d e r  C O V ID -1 9 -E rk ra n k u n g  
e in h e rg e h e n . E in e s  d ie s e r  P a p e r  b e s c h re ib t  e in e  la n g fr is t i-
g e  S c h ä d ig u n g  d e r  L u n g e  d u rc h  b in d e g e w e b ig e n  U m b a u  
d e r  L u n g e  s e lb s t  [1 1 ]. B e re it s  h e u te  w e rd e n  z a h lre ic h e  p o s t-
C O V ID -1 9 -P a t ie n te n  in  d e u t s c h e n  L u n g e n -R e h a b ilit a t io n s -
K lin ik e n  m it  S a u e rs to ff -L a n g z e it th e ra p ie  v e rs o rg t . S ie  s in d  
in  ih re r  L e is tu n g s fä h ig k e it  d e u t lic h  e in g e s c h rä n k t , s o  d a s s  
s e lb s t  a llt ä g lic h e  A u fg a b e n  z u  A te m lo s ig k e it  fü h re n .

N u n  z u  d e n  S C H W A N G E R E N : Z u  B e g in n  d e r  P a n d e m ie  im  
J a h r  2 0 2 0  g in g  m a n  n o c h  d a v o n  a u s , d a s s  s ic h  d ie s e  G ru p -
p e  k e in e m  e rh ö h te n  R is ik o  a u s g e s e t z t  s e h e n  m ü s s e . A u f  
B a s is  d e r  in z w is c h e n  d u rc h g e fü h r te n  S tu d ie n  m u s s te  d ie s e  
S ic h tw e is e  je d o c h  re v id ie r t  w e rd e n . M it t le rw e ils e  g ilt  e s  a ls  
e rw ie s e n , d a s s  e in  s c h w e re re r  K ra n k h e it s v e r la u f  b e i F ra u e n  
d e u t lic h  w a h rs c h e in lic h e r  is t , w e n n  s ie  s c h w a n g e r  s in d .

A u c h  w e n n  h ie r  n o c h  w e ite rg e h e n d e  F o rs c h u n g  n ö t ig t  is t , 
s in d  s ic h  d ie  A u to re n  m e h re re r  S tu d ie n  [1 2 , 1 3 ,...] s ic h e r, d a s s  
d ie  W a h rs c h e in lic h k e it  h ie r fü r  s e h r  h o c h  is t . E in e  h o c h  a k -
tu e lle  S tu d ie , d ie  e in ig e  d e r  g e fo rd e r te n  G ü te fa k to re n  b e -
in h a lte t , w u rd e  im  N o v e m b e r  d ie s e s  J a h re s  v e rö ff e n t lic h t . 
D a r in  h e iß t  e s , d a s s  v o r  a lle m  im  le t z t e n  T r im e n o n  in fi z ie r -
t e  S c h w a n g e r e  v e rm e h r t  Ä r z te  k o n s u lt ie r te n . S c h w a n g e re  
b e n ö t ig te n  s ig n ifi k a n t  h ä u fi g e r  e in e  S a u e rs to ff th e ra p ie  a ls  
g le ic h a lt r ig e  F ra u e n  m it  v e rg le ic h b a re n  Vo re rk ra n k u n g e n  
[1 3 ]. Z w e i w e ite re  M e ta -A n a ly s e n  m it  fa s t  2 0 0 .0 0 0  u n d  d e u t-
lic h  ü b e r  4 0 0 .0 0 0  P a t ie n t in n e n  fa n d e n  h e ra u s , d a s s  e s  u n -
te r  d e n  S c h w a n g e re n  im  Ve rg le ic h  z u r  K o n t ro llg ru p p e , d ie  
a b g e s e h e n  z u r  S c h w a n g e rs c h a f t  v e rg le ic h b a re  P a ram e te r  

z e ig te n , v e rm e h r t  z u  fo lg e n d e n  K o n s te lla t io n e n  k am  [1 5  &  
1 6 ]:

▪  h ä u fi g e r e  A u f n a h m e  a u f  d ie  In t e n s iv s t a t io n
▪  h ä u fi g e r  B e a tm u n g  ü b e r  d ie  M a s c h in e , w a s   m it  
 e in e m  k ü n s t l i c h e n  K o m a  e in h e r g e h t
▪  v e rm e h r t e  T o d e s f ä l le  

B E I  S C H W A N G E R E N  K O M M T  H IN Z U :
▪  h ö h e r e  F r ü h g e b u r t s r a t e  (1 2 ,6%  v e rs u s  1 0%  o h n e  
 C o v id -In fe k t io n ) b e i  in fi z ie r t e n  S c h w a n g e r e n  m it   
 S Y M P T O M E N , w a r  d a s  R is ik o  3 -f a c h  e r h ö h t

▪  r e d u z ie r t e  f e t a le  B lu t v e r s o r g u n g
▪  T e n d e n z  z u m  v o r z e i t ig e n  
 B la s e n s p r u n g
▪  P r ä e k la m p s ie -/E k la m p s ie -R is ik o  s t e ig t

D ie  P la z e n t a  is t  d ie  S c h n it t s te lle  z w is c h e n  
m ü t te r lic h e m  u n d  k in d lic h e m  B lu t . H ie r  
w e rd e n  ü b e r le b e n sw ic h t ig e  S to ff e  a u s  d e m  
K re is la u f  d e r  M u t te r  a n  d e n  d e s  K in d e s  ü b e r-
g e b e n , o h n e  d a s s  s ic h  d ie  b e id e n  K re is lä u fe  
v e rm is c h e n . D ie  A b b a u p ro d u k te  a u s  d e m  
k in d lic h e n  K re is la u f  w e rd e n  a n  d ie  M u t te r  
z u rü c k g e g e b e n , d am it  d ie s e  s ie  ü b e r  ih re  
F ilt e rs y s te m e  a u s s c h e id e n  k a n n . N e b e n  E n e r-
g ie t rä g e rn  u n d  S a u e rs to ff  ü b e r t ra g e n  s ic h  
a u c h  A n t ik ö rp e r  v o n  d e r  M u t te r  a u f  d a s  K in d . 
D ie s e  Ig G -A n t ik ö rp e r  s c h ü t z e n  d a s  K in d  v o r  
d e n  In fe k t io n e n , d ie  d ie  M u t te r  im  L a u fe  ih re s  

L e b e n s  d u rc h g e m a c h t  h a t  . D ie s  is t  b e re it s  d e r  s o g e n a n n te  
N e s t s c h u t z , w e n n  d a s  B a b y  a u f  d ie  W e lt  g e k o m m e n  is t . 

D ie  r e d u z ie r t e  B lu t v e r s o r g u n g  d e s  K in d e s  b e i e in e r  
S c h w a n g e re n  m it  C o v id in fe k t io n  k o m m t  d u rc h  d ie  F ib r in -
a b la g e ru n g e n  u n d  d e n  M ic ro th ro m b e n  in  d e r  P la z e n ta  z u -
s t a n d e . Z u d e m  g re if t  d a s  V iru s  in  d ie  G e r in n u n g s c a s c a d e  
d e r  S c h w a n g e re n  e in  u n d  e rh ö h t  ih r  a llg e m e in e s  T h r o m -
b o s e - u n d  L u n g e n e m b o lie r i s ik o  e n t s c h e id e n d , w o b e i e s  
ja  b e re it s  d u rc h  d ie  Ta t s a c h e  d e r  S c h w a n g e rs c h a f t  d e u t lic h  
e rh ö h t  is t .

B e i 6 -8%  d e r  n ic h t  in fi z ie r te n  S c h w a n g e re n  t r it t  e in e  P r ä -
e k la m p s ie  a u f. S y m p t o m e  d e r  P rä e k lam p s ie  w ie  z . B . h o h e r  
B lu td ru c k , e rn ie d r ig te  B lu tp lä t t c h e n  u n d  e in e  D y s re g u la t io n  
d e s  Im m u n s y s te m s  t re te n  a u c h  b e i C o v id -S c h w a n g e r e n  
a u f. J e d o c h  h a b e n  d ie  C o v id -S c h w a n g e re n  k e in e  w e ite re n  
G e s to s e m a rk e r  w ie  T y ro s in k in a s e -1  u n d  „p la c e n ta l g ro w th  
fa c to r “. D ie s  lä s s t  v e rm u te n , d a s s  d a s  C o v id -1 9 -V iru s  e in e  s y s -
te m is c h e  In fl am m a t io n  in d u z ie r t  u n d  E k lam p s ie -S ym p to m e  
h e r v o r ru f t , o h n e  d a s s  d ie  k la s s is c h e  P la z e n ta t io n s s tö ru n g  

A b b . 3 : G e im p f te  S c h w a n g e re
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w ie  b e i d e r  G e s to s e  s t a t tg e fu n d e n  h a t .

W a s  is t  d e n n  n u n  s o  b r is a n t , w e n n  S c h w a n g e r e  h e f t ig e  C o -
v id s y m p t o m e  b e i e in e r  In fe k t io n  b e k o m m e n ?

W ä h re n d  d e r  S c h w a n g e rs c h a f t t r im e s te r  w e c h s e ln  d ie  p ro -
in fl am m a to r is c h e n  u n d  a n t i-in fl am m a to r is c h e n  C y to k in e . 
Ih re  p ro z e n tu a le  Ve r te ilu n g  k e h r t  s ic h  ü b e r  d ie  S c h w a n g e r-
s c h a f t  u m . Im  1 . T r im e n o n  s in d  n o c h  d ie  p ro -in fl am m a to -
r is c h e n  C y to k in e  im  Ü b e rg e w ic h t . Im  2 . u n d  3 . T r im e n o n  
ü b e rw ie g e n  d ie  a n t i-in fl am m a to r is c h e n  C y to k in e . S in d  n u n  
im  le t z te n  S c h w a n g e rs c h a f t t r im e n o n  u n g e w o h n te rw e is e  
h o h e  IL 6 -T ite r  im  B lu t  d u rc h  d ie  C o v id in fe k t io n  n a c h w e is b a r, 
s in d  d ie  In fl am m a t io n s v o rg ä n g e  w ä h re n d  d e r  S c h w a n g e r-
s c h a f t  a u s  d e r  B a la n c e  g e ra te n  u n d  O rg a n e  w e rd e n  a n g e -
g r iff e n , ä h n lic h  w ie  b e i d e m  F o re n k re is  d e r  G e s to s e . J e  h ö h e r  
z u m  B e is p ie l d e r  IL 6  T it e r  is t , w ie  e r  b e i s ym p to m a t is c h e n  
S c h w a n g e re n  m it  C o v id 1 9 -In fe k t io n e n  v o rk o m m e n  k a n n , 
d e s to  a u s g e p rä g te r  k ö n n e n  s ic h  L u n g e n v e rä n d e ru n g e n  
a u s b ild e n .

Ve rg le ic h t  m a n  d ie s  n u n  m it  d e r  P rä e k lam p s ie /E k lam p s ie , 
w o  d ie  Im m u n re g u la t io n  g e s tö r t  is t  u n d  e in e  s y s te m is c h e  In -
fl am m a t io n  v o r lie g t , is t  d ie  S c h w a n g e rs c h a f t  g le ic h e rm a ß e n  
g e fä h rd e t  u n d  k a n n  m it  d e m  To d  v o n  M u t te r  u n d /o d e r  K in d  
e n d e n . D ie s e  o b e n  b e s c h r ie b e n e  s y s te m is c h e  In fl am m a t io n  
lie g t  e b e n  a u c h  b e i e in e r  C o v id -in fi z ie r te n  S c h w a n g e re n  v o r, 
w e n n  s ie  m it  d e u t lic h e n  C o v id s ym p to m e n  b e la s te t  is t .

D ie  P la z e n ta  u n d  d e r  S y n c it io t ro p h o b la s t  s in d  d ie  p h y s io lo -
g is c h e  u n d  im m u n o lo g is c h e  T re n n w a n d  z w is c h e n  K in d  u n d  
M u t te r. D a s  K in d  w ird  v o r  e in e r  In fe k t io n  u n d  m ü t te r lic h e r  
A b s to ß u n g  g e s c h ü t z t .

A n  d e r  m ü t te r lic h -k in d lic h e n  G re n z fl ä c h e  la u fe n  Im m u n m e -
c h a n ism e n  a b , d ie  d a s  K in d  s c h ü t z e n . 3 0%  d e r  Z e lle n , d ie  
s ic h  in  d e r  D e c id u a  b e fi n d e n , s in d  n a tü r lic h e  K ille r z e lle n . D a s  
S A R S -C O V2 -V iru s  is t  in  d e r  P la z e n ta  g e fu n d e n  w o rd e n  u n d  
n ic h t  v o rw ie g e n d  b e im  K in d . Z u d e m  s in d  in  S y n c y t io t ro p -
h o b la s te n  u n d  e x t ra v illö s e m  T ro p h o b la s te n  A C E 2  R e z e p to -
re n  u n d  T M P R S S 2 -A n t ig e n e  in  C h o r io n v illi id e n t ifi z ie r t  w o r-
d e n . N a c h d e m  d a s  V iru s  a n  A C E  R e z e p to re n  b in d e t , is t  d ie s  
n u n  fü r  d ie  S c h w a n g e re  re le v a n t  u n d  v o n  B r is a n z .

P la z e n te n , d ie  m it  e in e r  b a n a le n  In fe k t io n  w ä h re n d  d e r  
S c h w a n g e rs c h a f t  k o n fro n t ie r t  w o rd e n  s in d , h a b e n  h ö h e re  
in fl am m a to r is c h e  T it e r. D ie s e  w ie d e ru m  g e h e n  in  d e r  F o l-
g e  m it  m e h r  A C E -R e z e p to re n  e in h e r. N a c h d e m  d a s  C o v id -
v iru s  a n  d ie s e  A C E  R e z e p to re n  b in d e n  k a n n , s in d  in fi z ie r te  
S c h w a n g e re  im  le t z te n  T r im e n o n  n o c h m a ls  b e s o n d e rs  g e -
fä h rd e t . Z u d e m  w ird  d is k u t ie r t , o b  d a s  V iru s  d a n n  b e i P la z e n -

te n  m it  C h o r io am n io n it is  z u  e in e r  v e r t ik a le n  T ra n sm is s io n  in  
d e r  L a g e  is t  (c a . 3 -8%).

D ie s e s  S -P ro te in  am  V iru s  b in d e t  ü b e r  d ie  A C E 2 -R e z e p to re n  
a n  d ie  Z e lle . D ie  B in d u n g s s te lle  w ird  d u rc h  d ie  A n t ik ö rp e r  
n e u t ra lis ie r t . Im  h e u t ig e n  T h e ra p ie a n s a t z  w u rd e n  d ie s e  
m o n o k lo n a le n  A n t ik ö rp e r  g e g e n  d a s  P ro te in  S  e in g e s e t z t . 
G e im p f t e  S c h w a n g e r e  h a b e n  A n t ik ö r p e r  g e n a u  g e g e n  
d ie s e s  S -P r o t e in  g e b i ld e t .
E in  w e ite re r  w ic h t ig e r  P u n k t  s in d  d ie  C y t o k in s p ie g e l  im  S e -
ru m  d e s  N e u g e b o r e n e n . D ie s e  w e rd e n  a u g e n b lic k lic h  n o c h  

u n te rs u c h t . Vo r  A u f t re te n  d e r  P a n d e m ie  w a r  b e re it s  fe s tg e -
s te llt  w o rd e n , d a s s  h o h e  IL 6 -S p ie g e l E in fl u s s  a u f  d a s  G e h irn  
d e s  s ic h  e n tw ic k e ln d e n  F e tu s  h a b e n . N a c h d e m  e in e  C o v i-
d in fe k t io n  m it  h o h e n  IL 6  S p ie g e l e in h e rg e h e n  k a n n , is t  e in e  
la n g fr is t ig e  A u sw irk u n g  a u f  d a s  K in d  m ö g lic h .

D ie  m ü t te r lic h e  A n tw o r t  a u f  e in e  S A R S -C O V2 -In fe k t io n  s in d  
Ig M -A n t ik ö rp e r  g e g e n  d a s  S A R S -C O V2  S -P ro te in . D e r  T it e r-
g ip fe l is t  1 4  Ta g e  n a c h  S ym p to m b e g in n . D a n a c h  v e rs c h w in -
d e n  d ie  Ig M -A n t ik ö rp e r  w ie d e r. Ig G -T ite r  h a b e n  2 1 -2 8  Ta g e  
n a c h  S ym p to m b e g in n  ih re n  G ip fe l u n d  b le ib e n  m e h re re  
W o c h e n .
S c h w a n g e r e  k ö n n e n  n a c h w e is lic h  w e n ig e r  A n t ik ö r p e r  g e -

A b b . 4 : 3 5 -jä h r ig e  P a t ie n t in  m it  IU F T  in  d e r  3 1 . S SW . Z u s t a n d  n a c h  
m ild e n  Ve r la u f  e in e r  C o v id -E rk ra n k u n g  d re i W o c h e n  z u v o r. N a c h -
w e is  v o n  S A R S -C o V -2 -R N A  a n  d e r  m a te rn a le n  S e ite  d e r  P la z e n ta , 
E ih ä u te n  u n d  d e r  N a b e ls c h n u r. 
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g e n  d ie  R B D  (R e c e p t o r -b in d in g  d o m a in ) d e s  S A R S -C O V2  
b i ld e n  a ls  N ic h t s c h w a n g e re  u n d  h a b e n  s o m it  m a n g e ls  a u s -
re ic h e n d e r  A n t ik ö rp e r  e in e n  s c h w e re re n  Ve r la u f  a ls  N ic h t-
s c h w a n g e re .

D ie  s p e z ifi s c h e n  Ig G -T ite r  p a s s ie re n  p a s s iv  d u rc h  d ie  P la z e n -
ta  z u m  K in d . W e n n  d ie  M u t te r  n ic h t  s t illt , s in d  d ie s e  A n t ik ö r-
p e r  n a c h  z w e i M o n a te n  1 0 -fa c h  g e s u n k e n . D ie  A b w e s e n -
h e it  e in e r  k in d lic h e n  v ira le n  S A R S -C O V2 -In fe k t io n  b e d e u te t  
t ro t z d e m  n ic h t , d a s s  d a s  N e u g e b o re n e  n ic h t  d o c h  b e i G e -
b u r t  s e h r  b e e in t rä c h t ig t  s e in  k a n n . D ie  N e u g e b o re n e n  k ö n -
n e n  d u rc h  C y to k in e  m it  e in e r  B e t ro ff e n h e it  a lle r  O rg a n e  z u  
k äm p fe n  h a b e n .

P o te n t ie lle  S ym p to m e   s in d  - A r r rh y th m ie , T h ro m b o s e , 
S c h o c k , L u n g e n p ro b le m e , n e u ro lo g is c h e  A u ff ä llig k e ite n  
u n d  Ve rä n d e ru n g e n  d e r  B lu tg e r in n u n g .

S T IL L E N  U N D  IM P F U N G
2  W o c h e n  n a c h  d e r  e rs te n  Im p fu n g  s te ig e n  d ie  Ig A  A n t ik ö r-
p e r  in  d e r  M u t te rm ilc h  a n . 6 1 ,8%  d e r  P ro b e n  h a t te n  A n t i-
k ö rp e r  n a c h  z w e i W o c h e n , 4  W o c h e n  s p ä te r  (1  W o c h e  n a c h  
d e r  z w e ite n  Im p fu n g ) h a t te n  8 6 ,1% . d e r  P ro b e n  d ie  Ig A  A n t i-
k ö rp e r.

S p e z ifi s c h e  Ig G -A n t ik ö rp e r  w a re n  d ie  e rs te n  3  W o c h e n  n ie d -
r ig . N a c h  4  W o c h e n  h a t te n  9 1 ,7%  Ig G -A n t ik ö rp e r. N a c h  5 -6  
W o c h e n  w a re n  e s  9 7% .

S c h w a n g e re  h a b e n  k e in  h ö h e re s  R is ik o , C o v id  z u  b e k o m -
m e n  a ls  N ic h t s c h w a n g e re . F a lls  s ic h  e in e  S c h w a n g e re  in fi -
z ie r t , h a t  s ie  je d o c h  e in e n  s c h le c h te re n  Ve r la u f.

E r f re u lic h e rw e is e  k o n n te n  S tu d ie n  n a c h w e is e n , d a s s  d a s  

R is ik o  d e r  Ü b e r t ra g u n g  v o n  C o ro n a v ire n  v o n  d e r  M u t te r  
z u m  K in d  s o w o h l v o r  d e r  G e b u r t  ü b e r  d ie  P la z e n ta  in  d e r  
G e b ä rm u t te r  u n d  a ls  a u c h  n a c h  d e r  G e b u r t  ü b e r  d ie  M u t te r-
m ilc h  g e r in g  is t  [1 3 ]. D ie s  b e d e u te t , d a s s  C o ro n a v ire n  n ic h t  
b e v o r z u g t  ü b e r  d ie  B lu tb a h n  d e r  M u t te r  a u f  d a s  K in d  ü b e r-
g e h e n . A n d e rs  v e rh a lte n  s ic h  d ie  A n t ik ö rp e r, d ie  d ie  M u t te r  
u n te r  a n d e re m  g e g e n  C o ro n a v ire n  h a t , d e n n  s ie  k ö n n e n  d ie  
B a r r ie re  ü b e r t re te n . E s  w u rd e  g e z e ig t , d a s s  e n t s p re c h e n d e  
A n t ik ö rp e r  im  K in d  n a c h g e w ie s e n  w e rd e n  k ö n n e n , w e n n  
d ie  M u t te r  in  d e r  S c h w a n g e rs c h a f t  g e im p f t  w u rd e . A u s -
re ic h e n d e  T it e r  k o n n te n  a u c h  h ie r   b e i E rw a c h s e n e n , b e im  
N e u g e b o re n e n  u n d  S ä u g lin g  n a c h g e w ie s e n  w e rd e n . D ie  
M e n g e  d e r  A n t ik ö rp e r  re d u z ie r te  s ic h  je d o c h  ü b e r  d ie  Z e it  
(c a . 6  M o n a te ) [1 7 ].

H in s ic h t lic h  d e r  Im p fu n g  v o n  S c h w a n g e re n  w u rd e  h o c h -
a k tu e ll im  N o v e m b e r  d ie s e s  J a h re s  im  A m e r ic a n  jo u rn a l 
o f  o b s te t r ic s  a n d  g y n e c o lo g y  e in  A r t ik e l v e rö ff e n t lic h t . In  

d ie s e m  h e iß t  e s , d a s s  „d ie  m ü t t e r l i c h e  Im p f u n g  
e in  e ff e k t iv e r  W e g  i s t , S c h w a n g e r e , ih r  u n g e b o -
r e n e s  K in d  s o w ie  ih r e  b e r e i t s  g e b o r e n e n  K in -
d e r  v o r  K r a n k h e i t e n  z u  s c h ü t z e n , d ie  m it  e in e r  
Im p f u n g  v e r h in d e r t  w e r d e n  k ö n n e n .“  W e ite r-
h in  w ird  e rw ä h n t , d a s s  t ro t z  d ie s e r  M ö g lic h k e it  
„m ü t te r lic h e  Im m u n is ie ru n g  e in e  u n z u re ic h e n d  
g e n u t z te  M e th o d e  d e r  K ra n k h e it s p rä v e n t io n  d a r-
s te llt “. D ie s  w ird  m it  d e m  g e r in g e m  Ve r t ra u e n  d e r  
w e rd e n d e n  M ü t te r  in  d ie  z u g e la s s e n e n  Im p fs to ff e  
u n d  U n s ic h e rh e it  b e i d e n  Ä r z te n  e rk lä r t  [1 8 ]. D ie  
S t iK o , e in  u n a b h ä n g ig e s  G re m iu m  re n o m m ie r te r  
W is s e n s c h a f t le rn  a u s  D e u t s c h la n d , e m p fi e h lt  a u f-
g ru n d  d e r  D a te n la g e  h in s ic h t lic h  d e r  C o ro n a im p -
fu n g  b e i S c h w a n g e re n : „D ie  S T IK O  s p r ic h t  e in e  
Im p fe m p fe h lu n g  fü r  u n g e im p f te  S c h w a n g e re  a b  
d e m  2 . T r im e n o n  s o w ie  fü r  u n g e im p f te  S t ille n d e  

a u s .“ H ie r  w ird  im  A b s ta n d  v o n  3 -6  W o c h e n  z w e im a lig  d e r  
Im p fs to ff  d e s  d e u t s c h e n  U n te rn e h m e n s  B io n Te c h /P fi z e r, 
C o m irn a t y , v e ra b re ic h t  [1 9 ]. D am it  e rh a lte n  M u t te r  u n d  K in d  
d e n  o b e n  d a rg e s te llt e n  S c h u t z  g e g e n  d a s  a k tu e ll k u rs ie re n -
d e  C o ro n a v iru s .

In  d ie s e m  Z u s am m e n h a n g  is t  z u  e rg ä n z e n , d a s s  e s  k e in e n  
w is s e n s c h a f t l i c h e n  B e le g  d a f ü r  g ib t , d a s s  d ie  Im p f u n g  
e in e n  n e g a t iv e n  E in fl u s s  a u f  d ie  F r u c h b a r k e i t  h a t . S c h w ie -
r ig k e ite n  s c h w a n g e r  z u  w e rd e n  o d e r  v e rm e h r te  F e h lg e b u r-
te n  g e h ö re n  n ic h t  z u  d e n  b is h e r  b e o b a c h te te n  N e b e n w ir-
k u n g e n  d e r  Im p fs to ff e  [2 2 -2 4 ]. 

A llg e m e in  is t  z u r  Im p fu n g  fo lg e n d e s  z u  e rg ä n z e n . D ie  A n t i-
k ö rp e r-T ite r, a ls o  d ie  M e n g e  d e r  n a c h w e is b a re n  A n t ik ö rp e r, 
re d u z ie re n  s ic h  3 -6  M o n a te  n a c h  d e r  Im p fu n g . N a c h  6  M o -

A b b . 5 : G e im p f te
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 p h y s io lo g y . L u n g  c e llu la r  a n d  m o le c u la r  p h y s io lo g y  v o l. 3 2 0 ,2  (2 0 2 1 ): L 2 5 7 -L 2 6 5 . d o i:1 0 .1 1 5 2 /a jp lu n g .0 0 2 3 8 .2 0 2 0
[1 2 ] M o o re , K a th r y n  M , a n d  M e h u l S  S u th a r. “C o m p re h e n s iv e  a n a ly s is  o f  C O V ID -1 9  d u r in g  p re g n a n c y .” B io c h e m ic a l a n d   
 b io p h y s ic a l re s e a rc h  c o m m u n ic a t io n s  v o l. 5 3 8  (2 0 2 1 ): 1 8 0 -1 8 6 . d o i:1 0 .1 0 1 6 /j.b b rc .2 0 2 0 .1 2 .0 6 4
[1 3 ] K o t la r, B e th a n y  e t  a l. “T h e  im p a c t  o f  t h e  C O V ID -1 9  p a n d e m ic  o n  m a te rn a l a n d  p e r in a ta l h e a lth : a  s c o p in g  re v ie w .” 
 R e p ro d u c t iv e  h e a lth  v o l. 1 8 ,1  1 0 . 1 8  J a n . 2 0 2 1 , d o i:1 0 .1 1 8 6 /s 1 2 9 7 8 -0 2 1 -0 1 0 7 0 -6
[1 4 ] J a n u s z e w s k i, M a rc in  e t  a l. “Is  t h e  C o u rs e  o f  C O V ID -1 9  D iff e re n t  d u r in g  P re g n a n c y ?  A  R e t ro s p e c t iv e  C o m p a ra t iv e  
 S tu d y .” In te rn a t io n a l jo u rn a l o f  e n v iro n m e n ta l re s e a rc h  a n d  p u b lic  h e a lth  v o l. 1 8 ,2 2  1 2 0 1 1 . 1 6  N o v . 2 0 2 1 , d o i:1 0 .3 3 9 0 / 
 ije rp h 1 8 2 2 1 2 0 1 1

n a te n  h a t  m a n  d e n  g le ic h e n  S c h u t z , w ie  e r  n a c h  d e r  E rs t -
im p fu n g  v o r la g .

8 7%  d e r  in  d e r  h ie r  z it ie r te n  S tu d ie  e n tw ic k e lte n  G e d ä c h t-
n is z e lle n  k ö n n e n  im  F a ll e in e r  In fe k t io n  re a k t iv ie r t  w e rd e n  
u n d  ü b e rs te h e n  d a n n  a u c h  n o c h  lä n g e re  Z e it  im  K ö rp e r.
W e ite r  is t  b e k a n n t , d a s s  d ie  M e n g e  a n  A n t ik ö rp e rn  d u rc h  
d ie  Im p fu n g  m it  z u n e h m e n d e m  A lte r  a b n im m t , je d o c h  z u -
n im m t , w e n n  m a n  s t a rk e  N e b e n w irk u n g e n  v o n  d e r  Im p -
fu n g  h a t te  [2 1 ].

E r f re u lic h e rw e is e  k ö n n e n  in fi z ie r te  M ü t te r  u n te r  E in h a ltu n g  
a llg e m e in e r  H y g ie n e re g e ln  ih re m  K in d  a ls o  ih re  M u t te r-
m ilc h  z u k o m m e n  la s s e n . D ie s  is t  in s o w e it  v o n  h e ra u s ra -

g e n d e r  B e d e u tu n g , d a  d a s  K in d  d u rc h  d ie  M u t te r  s o  b e re it s  
e in e n  g e w is s e n  S c h u t z  v o r  E r re g e rn  e r fä h r t . D ie s e r  w ird  in  
F a c h k re is e n  N e s t s c h u t z  g e n a n n t  u n d  b e ru h t  a u f  d e r  o b e n  
b e s c h r ie b e n e n  A n t ik ö rp e rü b e r t ra g u n g  [2 0 ].

N u n  s in d  S ie  a ls  L e s e r  v e rm u t lic h  v o n  a ll d e n  Z a h le n  u n d  
F a k te n  w ie  a u fg e fü h r t  e rs c h la g e n . L a s s e n  S ie  d a s  G e le s e n e  
a u f  s ic h  w irk e n  u n d  e r in n e rn  S ie  s ic h  d a n n  a n  d ie  W e b s ite , 
d ie  z u  B e g in n  b e m ü h t  w u rd e  - w w w .c o v id -o -m a t .d e . W e n n  
S ie  e in  G e fü h l fü r  Ih r  p e rs ö n lic h e s  R is ik o  d u rc h  e in e n  K o n ta k t  
a b w ä g e n  w o lle n , s o  s e h e n  S ie  h ie r  d e n  E in fl u s s  a u s  Ih re m  
t ä g lic h e n  U m g a n g  m it  a n d e re n  M e n s c h e n . D ie  w e ite re  E n t-
w ic k lu n g  b e e in fl u s s e n  S ie  fü r  s ic h  s e lb s t , a b e r  a u c h  fü r  d ie  
S c h w a n g e re n  u n d  S t ille n d e n .

 19

m e d . iz in                                                                                                                                                                                                                         A u s g a b e  2 9     D e z e m b e r  2 0 2 1
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[2 3 ] P a u l E h r lic h  In s t it u t  D e u t s c h la n d
 A b g e ru fe n  am  2 7 .1 0 .2 0 2 1  u n te r  w w w .p e i.d e
[2 4 ] E u ro p e a n  M e d ic a l A g e n c y  (E M A )
 S ic h e rh e it s b e r ic h t  P fi z e r/B io n Te c h  (C o m irn a t y ), a b g e ru fe n  am  2 8 .1 0 .2 0 2 1  u n te r
 w w w .e m a .e u ro p a .e u
 S ic h e rh e it s b e r ic h t  M o d e rn a  (S p ik e v a x ), a b g e ru fe n  am  2 8 .1 0 .2 0 2 1  u n te r  w w w .e m a .e u ro p a .e u
 S ic h e rh e it s b e r ic h t  J o h n s o n &J o h n s o n  (J a n s s e n ), a b g e ru fe n  am  2 8 .1 0 .2 0 2 1  u n te r  w w w .e m a .e u ro p a .e u
 S ic h e rh e it s b e r ic h t  A s t ra Z e n e c a  (Va x z e v r ia ), a b g e ru fe n  am  2 8 .1 0 .2 0 2 1  u n te r  w w w .e m a .e u ro p a .e u

B IL D Q U E L L E N :
A b b .1  b is  3  s o w ie  5 : s h u t te rs to c k
A b b . 4 : D r. m e d . N ils  F a b ia n  M o kw a , D r. m e d . B e r th o ld  G rü t tn e r, K lin ik  u n d  P o lik lin ik  fü r  F ra u e n h e ilk u n d e  u n d  G e b u r t s h ilfe , 

U n iv e rs it ä t s k lin ik  K ö ln , P ro f. D r. A n n e t te  M ü lle r, P ra x is  fü r  P a th o lo g ie /Z e n t ru m  fü r  K in d e rp a th o lo g ie  a n  d e r  
U n iv e rs it ä t s k lin ik  K ö ln

A u t o r in : 
D r. C a r in a  P a s c h o ld ,
F ra u e n h e ilk u n d e  u n d  G e b u r t s h ilfe
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Ve ra n s t a lt u n g e n  
&  Te rm in e

D ie  h ie r  a u fg e fü h r te n  Te rm in e  s in d  u n te r  Vo rb e h a lt  a u fg e -
lis te t , d a  z u m  je t z ig e n  Z e itp u n k t  n o c h  n ic h t  k o n k re t is ie r t  
w e rd e n  k a n n , o b  s ie  w e ite rh in  B e s t a n d  h a b e n  u n d  u n te r  
w e lc h e n  Vo ra u s s e t z u n g e n  s ie  s t a t tfi n d e n  w e rd e n . 

B it t e  k o n ta k t ie re n  S ie  in  je d e m  F a ll d ie  u n te n  a u fg e fü h r te n  
A n s p re c h p e rs o n e n  z u  d e n  je w e ilig e n  Ve ra n s t a lt u n g e n . 

A N Ä S T H E S IE  – 
IN T E R D IS Z IP L IN Ä R E
S C H M E R Z K O N F E R E N Z Je w e ils  M it tw o c h  v o n  1 6 :3 0  b is  1 8 :0 0  U h r  

im  B e s p re c h u n g s ra u m  H a u s  K , K 0 .4 0 4

T E RM IN E 1 9 .0 1 .2 0 2 2  1 6 .0 2 .2 0 2 2  1 6 .0 3 .2 0 2 2   2 0 .0 4 .2 0 2 2  2 5 .0 5 .2 0 2 2  2 2 .0 6 .2 0 2 2

2 0 .0 7 .2 0 2 2  0 7 .0 9 .2 0 2 2  0 5 .1 0 .2 0 2 2  0 9 .1 1 .2 0 2 2  0 7 .1 2 .2 0 2 2  

A n m e ld u n g  u n d  K o o r d in a t io n  ü b e r   
F ra u  A n d re a  W e ic h s e l, S e k re t a r ia t  S c h m e rz am b u la n z   

(Te le fo n : 0 7 3 2 1 -3 3  2 2 2 9  o d e r  
a n d re a .w e ic h s e l@ k lin ik e n -h e id e n h e im .d e )

O S P

In h a lt e        O r t                        T e rm in

A n m e ld u n g  u n d  K o o r d in a t io n  ü b e r   
F ra u  U te  B a n z h a f, S e k re t a r ia t  O S P

(Te le fo n : 0 7 3 2 1 -3 3  2 9 5 4  o d e r  
u te .b a n z h a f@ k lin ik e n -h e id e n h e im .d e )

O n k o lo g is c h e s  K o l lo q u iu m H ö rs a a l 0 4 . M a i  2 0 2 2
1 8 :0 0  - 2 0 :3 0  U h r
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A N T IB IO T IK A - 
F Ü H R E R S C H E IN
2 0 2 1 /2 0 2 2

D ia g n o s t ik  u n d  T h e r a p ie  d e r  S e p s is  u n te r  
b e s o n d e re r  B e rü c k s ic h t ig u n g  v o n  S t a p h y lo -
k o k k e n -In fe k t io n e n

In f e k t io n e n  M u n d -K ie f e r -C h i r u r g ie

D r. T h o m a s  F u c h s

D r. S te fa n  S te c k e le r

2 1 9 . J a n u a r  
2 0 2 2
1 6 :0 0  - 1 7 :3 0  U h r

H ö rs a a l

A n t i in f e k t iv a  o p t im a l  d o s ie r e n
In d ik a t io n s g e re c h te  D o s ie ru n g , N ie re n in s u f-
fi z ie n z , N ie re n e rs a t z v e r fa h re n , L e b e r in s u ffi -
z ie n z , Ü b e rg e w ic h t , T h e ra p e u t is c h e s  D ru g  
M o n ito r in g

D r. O t to  F re y
D r. A n k a  R ö h r

3 2 . F e b r u a r
2 0 2 2
1 6 :0 0  - 1 7 :3 0  U h r

H ö rs a a l

N e u r o lo g is c h e  In f e k t io n e n

H a r n w e g s in fe k t io n e n

D r. K .-H . H u b e r-H a r tm a n n

N ik o la o s  P a p a d im a s

4 1 6 . M ä r z  2 0 2 2
1 6 :0 0  - 1 7 :3 0  U h r

H ö rs a a l

H y g ie n e : H y g ie n e m a n a g e m e n t  a m  
K l in ik u m  H e id e n h e im , S c h w e r p u n k t  M R E  
P r o b le m a t ik , d a s  H e id e n h e im e r  K o n z e p t

D r. J o h a n n e s  Ta t z e l
H a n s  E b e rh a rd t
B e rn d  L in sm e ie r r

5 2 0 . A p r i l  2 0 2 2
1 6 :0 0  - 1 7 :3 0  U h r

K o n fe re n z ra u m

A m b u la n t  e r w o r b e n e  P n e u m o n ie

N e u t r o p e n is c h e s  F ie b e r

D r. B r ig it t e  M a y e r

D r. S o n ja  S ü n d e rh a u f

6 4 . M a i  2 0 2 2
1 6 :0 0  - 1 7 :3 0  U h r

K o n fe re n z ra u m

T i t e l  /  In h a lt e               R e f e r e n t               N r.       T e rm in     O r t

D e r  fa c h g e re c h te  E in s a t z  v o n  A n t ib io t ik a  s p ie lt  e in e  w ic h t ig e  
R o lle  b e im  K am p f  g e g e n  m e h r fa c h  re s is te n te  In fe k t io n s e r re g e r. 
D ie s e s  T h e m a  s te h t  im  M it te lp u n k t  d e s  „H e id e n h e im e r  A n t i-
b io t ik a -F ü h re rs c h e in s “, e in e r  F o r tb ild u n g s re ih e , d ie  d ie  K lin ik -
G e s e lls c h a f t  2 0 2 1 /2 2  z u m  a c h te n  M a l a n b ie te t . N e b e n  G ru n d -
s ä t z e n  z u r  a n t iin fe k t iv e n  T h e ra p ie  w e rd e n  h y g ie n is c h e  u n d  
m ik ro b io lo g is c h e  A s p e k te  s o w ie  d ie  T h e ra p ie  a u s g e w ä h lte r  
In fe k t io n e n  b e h a n d e lt . D ie  F o r tb ild u n g s re ih e  b e s te h t  a u s  1 0  
Ve ra n s t a lt u n g e n  im  Z e it ra u m  v o n  D e z e m b e r  2 0 2 1  b is  S e p te m -
b e r  2 0 2 2 . D ie  A u f t a k t v e ra n s t a lt u n g  am  M it tw o c h , d e n  1 5 . D e -
z e m b e r  fi n d e t  u m  1 6 :0 0  – 1 7 :3 0  U h r  re in  o n lin e  s t a t t . J e  n a c h  
E n tw ic k lu n g  d e r  P a n d e m ie -L a g e  w e rd e n  w ie d e r  P rä s e n z v e ra n -
s t a lt u n g e n  a n g e b o te n . 

A u c h  e x te rn e  Ä r z te  s in d  w ie d e r  h e r z lic h  e in g e la d e n . H ie r fü r  
w u rd e  e x t ra  d e r  M it tw o c h n a c h m it t a g  a ls  Te rm in  g e w ä h lt .

▪ D ie  Ve ra n s t a lt u n g  r ic h te t  s ic h  a n  Ä r z te , PJ -S tu d e n te n  u n d  A p o th e k e r.
▪	 D ie  F o r tb ild u n g e n  s in d  v o n  d e r  L a n d e s ä r z te k am m e r  B a d e n -W ü r t te m b e rg  m it  je w e ils  2  F o r tb ild u n g s p u n k te n   
 p ro  Ve ra n s t a lt u n g  z e r t ifi z ie r t .
▪	 M it  B e s u c h  v o n  m in d e s te n s  s ie b e n  Ve ra n s t a lt u n g e n  w ird  d a s  Z e r t ifi k a t  „A n t ib io t ik a -F ü h re rs c h e in “ e r re ic h t . 
▪	 Te iln a h m e g e b ü h r  fü r  e x te rn e  Te iln e h m e r : 1 5 0  €  fü r  a lle  z e h n  Ve ra n s t a lt u n g e n  (in c l. S k r ip t  u n d  F ü h re rs c h e in ). 
▪	 E in e  A n m e ld u n g  fü r  d ie  g e s am te  F o r tb ild u n g s re ih e  is t  e r fo rd e r lic h .
▪ G ä s te  fü r  e in z e ln e  Ve ra n s t a lt u n g e n  s in d  im m e r  w illk o m m e n , s o llt e n  s ic h  e x t ra  a n m e ld e n , s o la n g e  s ie  o n lin e   
 d u rc h g e fü h r t  w e rd e n .
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A n t i in f e k t iv a  – B e s o n d e r h e i t e n  u n d   
A u s w a h l
B e s o n d e rh e ite n  e in z e ln e r  A n t ib io t ik a k la s -
s e n , N e b e n w irk u n g e n , W e c h s e lw irk u n g e n , 
Ö k o n o m ie , S u r v e illa n c e   

D r. W ilt ru d  P ro b s t 7 1 . J u n i
2 0 2 2
1 6 :0 0  - 1 7 :3 0  U h r

H ö rs a a l

G a s t r o in t e s t in a le  In f e k t io n e n
C lo s t r id iu m  d iffi c ile
In fe k t io n e n  G a lle n w e g e /G a lle n b la s e , 
s p o n ta n e  b a k te r ie lle  P e r ito n it is , 
H e lic o b a c te r  p y lo r i

D r. N o rb e r t  J u n g
D r. A le x a n d e r  M a ie r

8 6 . J u l i
2 0 2 2
1 6 :0 0  - 1 7 :3 0  U h r

H ö rs a a l

M ik r o b io lo g is c h e  D ia g n o s t ik , P r ä a n a ly t ik , 
B e f u n d in t e r p r e t a t io n  – W a s  m a n  t u n  u n d  
w a s  m a n  la s s e n  s o l l t e

D r. Ve ra  F o rs b a c h -B ir k
L a b o r  D r. G ä r tn e r, 
R a v e n s b u rg

9 1 7 . A u g u s t  
2 0 2 2
1 6 :0 0  - 1 7 :3 0  U h r

H ö rs a a l

P r o b le m k e im e : R e s is t e n z e n tw ic k lu n g  
u n d  – v e rm e id u n g , a d ä q u a t e  A n t ib io t ik a -
t h e r a p ie                       

R e s e r v e a n t ib io t ik a  z u r  T h e r a p ie  
m u lt i r e s i s t e n t e r  E r r e g e r

P ro f. D r. A . B r in km a n n

D r. O t to  F re y

1 0 7 . S e p t e m b e r  
2 0 2 2
1 6 :0 0  - 1 7 :3 0  U h r

H ö rs a a l

T i t e l  /  In h a lt e               R e f e r e n t               N r.       T e rm in     O r t

A n m e ld u n g  u n d  K o o r d in a t io n  ü b e r   
F ra u  D r. W ilt ru d  P ro b s t , A p o th e k e   

(Te le fo n : 0 7 3 2 1 -3 3  2 3 6 3  o d e r  
w ilt ru d .p ro b s t@ k lin ik e n -h e id e n h e im .d e )
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Z e n t r a le  N o t a u f n a h m e  (Z N A ) - 9 1  1 2 0

A n ä s t h e s ie , o p e r a t iv e  In t e n s iv m e d iz in  u n d  s p e z ie l le  S c h m e r z t h e r a p ie
S c h m e rz am b u la n z

- 2 2  1 2
- 2 2  2 9

F r a u e n h e i lk u n d e  u n d  G e b u r t s h i l f e
A m b u la n z
K re iß s a a l

- 9 5  5 0 7
- 9 5  5 0 0
- 9 5  3 0 0

K in d e r - u n d  J u g e n d m e d iz in - 2 2  7 0

M e d iz in is c h e  K l in ik  I  (G a s t r o e n t e r o lo g ie , O n k o lo g ie )
M R E -K o o rd in a to r

- 2 6  6 5
- 9 4  0 0 5

M e d iz in is c h e  K l in ik  I I  (K a r d io lo g ie , N e p h r o lo g ie , P n e u m o lo g ie )
D ia ly s e  t e ils t a t io n ä r

- 2 8  6 2
- 2 1  4 5

N e u r o lo g ie
S t ro k e  U n it

- 2 1  0 2
- 9 1  4 1 0

O r t h o p ä d ie  u n d  U n f a l lc h i r u r g ie
E le k t iv am b u la n z

- 2 1  8 2
- 2 3  3 9

P s y c h ia t r ie , P s y c h o t h e r a p ie , P s y c h o s o m a t ik
P s y c h ia t r is c h e  In s t it u t s am b u la n z  (P IA )

- 2 4  5 2
- 2 6  5 9

R a d io lo g ie - 9 2  0 9 0

R a d io o n k o lo g ie  u n d  S t r a h le n t h e r a p ie - 2 6  7 1

U ro lo g ie - 2 3  4 2

V is z e r a l-, T h o r a x - u n d  G e f ä ß c h i r u r g ie
E le k t iv am b u la n z

- 2 1  7 2
- 2 3  3 9

Z A M  Z e n t r u m  f ü r  A lt e r s m e d iz in
G e r ia t r is c h e  R e h a b ilit a t io n s k lin ik  G ie n g e n

- 9 4  0 2 1
0 7 3 2 2  9 5 4 -2 0 1

Z f I  Z e n t r u m  f ü r  In t e n s iv m e d iz in - 9 1  3 0 0

Z B M  Z e n t r a le s  B e le g u n g sm a n a g e m e n t  /  Z PA  Z e n t r a le  P a t ie n t e n a u f n a h m e
F ü r  Ä r z te
F ü r  P a t ie n te n

- 9 5  6 0 9
- 9 5  6 0 0

B e le g k l in ik  H N O  (S t a t io n  B 7 ) - 9 3  7 0 0

K l in ik  f ü r  In t e g r a t iv e  M e d iz in  (B e le g k l in ik ) (S t a t io n  B 6 ) - 9 3  5 0 0

B e le g k l in ik  M K G  (S t a t io n  B 1 ) - 9 3  1 0 0

O n k o lo g is c h e r  S c h w e r p u n k t  O s t w ü r t t e m b e r g  (O S P ) - 2 9  5 4

R e g io n a le s  A r z n e im it t e l in fo rm a t io n s z e n t r u m  (R A IZ ) - 2 3  6 2

S TA U f r e i-S t u d ie n z e n t r a le - 9 3  0 5 0

K l in ik u m  H e id e n h e im       0 7 3 2 1  3 3         - 0

Te le fo n n u m m e rn
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