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Introduction

There is a wide consensus that a central venous line – if 
us  isc ntinu usl   sh ul  b  i ic ll  ush  i h 
n l s lin  s    c s  h  i usl  in us  
s luti ns  ls  s h  lin  is cl s  i  sh ul  b  ll  i h  
l c  s luti n  hich  h  ntic gul n  cti n  n  
n ntib c i l cti n    s in h  c s   n l s lin   

n  s ci c cti n  ll
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Evidence-based criteria for the choice and the clinical 
use of the most appropriate lock solutions for central 
venous catheters (excluding dialysis catheters):  
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ABSTRACT
Background: h  s  i  l c  s luti n  c n l n us cc ss ic s is still  b  n  

  h  li n g u   n us cc ss ic s  h s l   c ns nsus n h  i nc b s  
c i i   h  ch ic  n  h  clinic l us   h  s  i  l c  s luti n  c n l n us c h s 

clu ing i l sis c h s
Method:  h  c nsti uti n   n l  s   s s tic c ll cti n n  i   h  li u  h s b n 

 cusing n clinic l s u i s ling i h l c  s luti ns us   nti n  cclusi n h in  ci
 u in s  c bin n  tissu  l s in g n cti  P  n l s lin    nti n  in cti n 

ci  h n l  u li in  h l n i in c tic ci   nc cin  lin li  n  h  ntibi
ics  in b h ul s n  in i ic ti n s  u i s n c n l lin s us   i l sis  h sis  n i h l 
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nti bi l  cti i  i h n gligibl  un si  c s i  c   ntibi tics   h  ti n  ul ti ns s  
li l   b n   ci u li in  l c     b  n
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c n ti ns b u  ushing n  l c ing h  n us 
cc ss ic  in h  in l b n in usi ns  inclu  in 
ll s n  n g n  lici s  s  l n  issu  in 

nting c lic ti ns    b  un s n ing  h  
ils  such c u s   cl  niti n  h  s ush  

n  l c  is ticul l  i n  s    c  h  
s ush  n  l c   s ti s u u ll  ch ng  

n  bigu usl  n  in gui lin s n  li u  hus 
l ing  c n usi n n  isun s n ing  h  ush  in n 
in scul  c h  is n  s h  nu l in cti n   
s luti n  g n ll  n l s lin  i h h  u s   cl n
ing h  inn  lu n  h  c h  ing n n s  
in us  subs nc s n  in ining i s nc  h  l c  is 
g n ll  n  s h  in lu in l in cti n   li i  l
u   ui   h  c h  ush  in h  in ls  ti  

h n h  c h  is n  in us  i h h  u s   n
ing lu n cclusi n n  b c i l c l ni ti n 1  h  

 s l h l gi s  ushing n  l c ing bu  n n   
h  is uni s ll  cc  s  s n   ctic

Whil  n  g s h  h  ush   n  n us c
c ss ic  is n   i s us  n  h  such ush 
sh ul  b  n  i h n l s lin  h  ti l l c   h  

n us cc ss is still l g l  c n si l  n ing n h  
  n us cc ss n  n i s us  h  in i nc s 

b ing   l  b n i h l n us cc ss 
ic s P s  n  c n l n us cc ss ic s s   b

n c n l n us c h s in i n l  us   bl  
ch ng  c u s  such s i l sis  h sis i l sis 

c n l n us cc ss   n  c n l n us lin s us  
n   i l sis  h sis bu   in n us ug in usi n  

n l nu iti n  ch h  bl  s ling  h
n ic ni ing n n i l sis c n l n us cc ss  

h  is s ng sci nti c i nc  h   sh ul  b  
l c  i h n ntic gul n  s luti n  s   n  h  is   
lu n cclusi n u   cl s  his is u   n  i l sis c h

 i h  n n unn l   cu unn l  i h  ins  
in h  c ic h cic  in n l ugul  in  inn i
n  in  c   in h  g in l in  h  l c  s lu
ti ns ic ll  us   his u s  c n in i h  h in  
s iu  ci  hil  s  c n si s still is  b u  h  

ti l c nc n ti n  ntic gul n  nging  00  
000 uni s  in h  c s   h in n     0   

ci  i  l c  is cu n l  us  in n  u n h s i
ls s n cti  s g   nting lu n cclusi n  

i l sis c h s s ll s  nting h  is   in cti n 
u  in lu in l c n in ti n  h  lin  in c  ci  h s 
l n  nti bi l  n  nti b c i l c s  hich h in 

h s n  ls  i l sis c h s  s ti s l c  i h 
c bin  s luti ns inclu ing b h ci  n  u li in   

n h  ug i h ntib c i l cti i
n h  h  h n  h  i nc  su ting h  us   

ntic gul n  n  ntib c i l l c  s luti ns is sc c  in 
h     h  is n  c n incing i nc  h  s

ci c l c  s luti ns igh  h  clinic l n g   s lin  in 
nting lu n cclusi n  sh  iu   

l ng  c n l n us cc ss ic s such s n n unn l   
c n ll  ins  c n l c h s  i h ll  ins  
c n l c h s P  ll  ins  c n l c h s 

 ll  i l n bl  n us ic s   l ng  

cu unn l  c n l c h s  h ugh s  gui lin s 2  
 h  c n  h  us   h in l c   iu  n  

l ng  n us cc ss ic s P  s  cu unn l  
c h s  hich  n  in us  such c n ti ns  
n  b s  n c n incing clinic l i nc  ls  s  s
ci c l c  s luti ns ci  u li in  h n l  ntibi tics  

c  h  b n s  n   nting lu n cclusi n 
bu   ucing h  is   c h c l ni ti n  c h  

l  bl  s  in cti n  h ugh  b i usl  
nti n  in cti n is inl  b s  n bun l s  in nti ns 
hich sh ul  b   u ing c n l lin  ins ti n n  u

ing h  c   h  i  si  1  2  still i  is b li  h  s  
in   ntib c i l l c  igh  b  cti  in ucing h  is  
 in lu in l b c i l c n in ti n  h  ic  ticu

l l  in high is  ti n s  h   il bl   h  li u  
 still n  c nclusi  n  n  c n ti n is  b  
s  gui lin s

h  i   his c ns nsus is  i  s s tic ll  h  
i nc   h  ch ic  n  clinic l us   h  s  i
 l c  s luti ns  c n l n us c h s n  us   

i l sis  h sis  s   i  n i nc b s  s   
c n ti ns  h  cu n  clinic l ctic  s ll s 
 u u  s ch in his l

Methods

h   s l gui lin s n  s n s ssing 
h  issu   h  s  i  l c  s luti n  n n i
l sis c n l n us cc ss  bu  s   h   

b s  n u li  i nc  sinc  nl   n i  
clinic l i ls  il bl  in his  n h  h  h n  

s cti  n  s cti  s u i s  i s n  
n l s s cus  n his s c   clinic l ctic  h  l  
 c n si l c nclusi ns  s  sul  c ls  l c  

h     ui  i g n  n  n b s  n 
s n l nc   his ic l iti n

nsi ing h  n u   h  bl  n  h  sc ci   
s ng i nc   high u li  sci nti c s u i s   c ns n
sus s c nsi  h  s  i  l  i ing 

c n ti ns in his 
his c ns nsus s l  b    h  l

i n u   ng  n us cc ss ic s   n l  
s s ch s n  c nsisting  igh  ting n lis s  n  

in n n  ch i s n i h tis  in c ns nsus h
l g   n  n  n n ting bs   P n lis s 

 s l c   h i  tis  in c n l n us cc ss 
ic s n  s u h s  l n  s ublish  n 

his ic  h  ting s n  s ns  i c l   in i
c l  b  n  c ci l c n  bu  clusi l  su  

b    s c n uc  in  s g s  b h i h 
l n  b b s  tings   h  ul ti n  h  

s n s  b  iscuss  b  h  n l   li u  s ch 
s  i h h  ssis nc   h  h l gis  n 

ll nglish l ngu g  ticl s  1   201   in 
Pub  b s  n  i  using s ci c s n   
h ings s c n l n us c h  l c  h b sis  
in cti n  ntibi tic  c lic ti n  ntic gul n  
n l s lin  c lic ti ns  n  n  h s  nl  hu

n clinic l s u i s n l c  s luti ns    c nsi
 g l ss  h  n in s nti n  cclusi n 
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n  nti n  in cti n  h s u i s in ul s n  in 
i ic ti n s  inclu  P s n l c  s luti ns  
i h l n us cc ss ic s P s  n  c n l n us 

cc ss c h s  i l sis   n  c nsi  
ls  s u i s n l c  s luti ns  n   cclusi n n
  in cti n  clu  b  h  n l sis  h  cus b ing 
clusi l  n nti n

h  c ns nsus c ss s c i  u  cc ing  h  
l ni si   li ni   s ng l s  

i n ss h l g  s  s g  c ns nsus 
c ss  h  h  is  i c ti n  h  l hi h  

 s uc u  c ss  c ll cting n  c n nsing n l g  
  g u   s h ugh  s i s  u sti nn i s  

h   h  s igin ll  us   ssis  in 
ining h  l ti  igh   b n s n  s  ic l 

g ss  bu  h s ls  b n us   l  h  i
c l gui lin s n  c n ti ns 6    lis   issu s 

n  s n s s n  n  ll tici n s  s  
 in n n l  sc  h s  s n s using  in   

i  sc l  n  sc l  nging  1 s ngl  is g    
s ngl  g   his initi l ss ss n  u ing  l 

c c  ting  h  h l  n l iscuss  h  sul s 
  s  u sti nn i   s c n  u sti nn i  s l

 inclu ing n  issu s i nti  u ing h  s  un  
h  sul s  h  s c n  u sti nn i   cus i  n  

s n   h  n l  n l l  g n  l ls 
is g  unc in  g   ch s n   c lcu

l  s h  i n n l sc   i n  1  in ic  
is g n  i h h  s n  6  unc in  n   
g n  h  l l  c ns nsus  ch s n  in

n l sc  i ti n  s c lcul  b  h  n P c ntil  
ng  us    P  h   n P  

sc  0 in ic s c ns nsus ng h  g u  i h high  
sc s in ic ting  s ng  c ns nsus l l  nl  s n s 

ching g n   is g n   inclu  in h s  
c n ti ns   h  c n nc  h  c n

ti ns n  su   h  c ns nsus s ci cul   h  
n l  i  n  n l l

h  sul s  s n  s s n s s ing  
h  ll ing s n in u sti ns iscuss  b  h  n l

1  s h   l   n ic gul n  l c  in h  n g
n   n n i l sis c n l n us cc ss  s 

 h   n i n  lu n cclusi n
2  Which ug h in  ci  u in s  c bin n  

issu  l s in g n c i  P  c   h   
i  l  in his in   l c

 s h  i nc  h  l c  i h n l s lin  igh  b  
s i  s n n ic gul n  l c  in s  

n i n  lu n cclusi n
 s h  n  i nc  b u  h  s  i  lush

ing h  i h s lin  b  n  in   l c
 s h   l   n i ic bi l g n s in h  l c   

 s  h   n i n  c h  c l ni i n  
c h l  bl  s  in c i n

6  Which n i ic bi l g n s n ibi ics  ci  u
li in  h n l  h l n i in c ic ci   

c   h   i  l  in his g
 s h  n  n ic gul n n i ic bi l ss ci i n h  

 h   l   h  l c   

Results

Q1 – Is there a role for anticoagulant lock in the manage-
ment of non-dialysis central venous access (NDCVA), as a 
method for prevention of lumen occlusion?

u n cclusi n is  s i us c nc n i h n  in   
c n l n us cc ss ic  i  s n s n   h   

u n  s  n s l ing   ilu  P h l ctic 
s gi s  n  his c lic ti n  inl  b s  n 
h  us   s n i  c ls  ushing n  l c ing  

in h  in l b n in usi ns  h  us   ntic gul n  
l c   n  cclusi n   h s iti n ll  b n 
us  in h  s  n h  b sis   l giti  sus ici n  

cti n ss  i  s initi ll  sc ib  b c  in h  1 0s  i h 
li l   n  i nc  inl  in  b  h  i nc  i h 

 inc  h n  n  i n  l c ing c ls h  b n 
sc ib  i h h  us    h g n us i   h in 

c nc n ti ns  
h  c ss  in i  c h  cclusi n is c l  n  

ulti c i l  n  si l  b s  n bl  cl ng n  
si   bl  ins  bl  c lls  in c  h  in lu in l 

cclusi n is n s c n   h  si ul n us si   
n n s  h utic s luti ns ug ci i s  c n s  
i  bl i  uc s  li i s  n l nu iti n  

c  in cting i h b c i i  bi l  n  b c i l 
b is  hus  n  h  h tic l in   i  h  
  ch nc s h  h in l c   b  ll  cti  s 

i  ul  c  nl  n h  bl i  ti n  h  
i l s n  insi  h  lu n  u h  i  ul  su l  b  

in cti  h n  c nsis n  bl  u  ccu s in h  s s
 his  l in h  bs nc   i nc   c c   

h in s luti n in nting lu n cclusi n in  s 
sti  b  h  cu n  li u  ls  h  is n  i nc  

h  h  c c   h  h in l c  igh  b  s   c n
c n ti n n n  n h  h  h n  h  ti n  
h in  h  ntic gul n  ugs  inc s  h  is  

 un si  si  c s n  s  i g nic c lic
ti ns 1  h  is   cclusi n is cu n l  c nsi   
b  l   in i  lici s  ushing n  in

i  us   h  lin  s   ll  bl  u  in  h  
ic  ic ll  in i  us   n l  c nn c s  

s  gui lin s c n  h  us   n l  c nn c
s i h n u l  siti  is l c n  ti n   n
u  s g  i nc   si ul n us in usi n  inc

tibl  ugs n  i  ushing i h s lin  b  n  
 ch in usi n s  b l  hil  h  is n  i nc  

h  l    uc  h  is   cclusi n 1  16
In the last two decades, several studies have shown that 

n l s lin  is  s  n  cti  l n ti  ti n  h
in l c  in i h l scul  cc ss ic s P  n  in 

 us   i ic ti n s 1 20  i il  sul s h  
b n   iu  n  l ng   in ul s 
21  n ticul   c n  n i  c n ll  i l su

s h  c nclusi n h  n l s lin  is h  b s  ch ic  s  
l c ing s luti n  s  i  c bin  i h  s ic  h nc  

  c l  ic  ins ti n n  in n nc  22
h  ntic gul n  l c  s luti ns is iu  ci   

i n  c nc n ti ns  h bin inhibi s  b in l tic 
ugs n  l s in cti s  h  b n   h  
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0  n 2000  h   c n  g ins  us   high 
c nc n ti n ci  6  s  c h  ntic gul n  

u    c s     ti n  h  i nc  c i
c s  ssibl  s c n   h c lc i  ll ing 
 ull s ng h in cti n in   n l  l c  h i l sis 

c h  iti n l s i us s  c s ss ci  i h 
high c nc n ti ns  ci  l c  s luti ns c ntinu   b  

 l i  n  h   cu n l  c n s 
ci  c nc n ti ns  n   h n   us  s c h

 l c  h  P ls  c n s  ci  s luti n  
hich is ss ci  i h  bl  b n is  ti  i  

c   high  c nc n ti ns   ci  s luti ns 
 high c nc n ti n  b  in ic   us  in h sis 

c u s
h s  clinic l n g s  ci  in  h  

s  n inc sing in s   ci  us  ls  in 
 s ci ll  c nsi ing h  si ul n us c c  n h  
in n nc   nc  n  nti l ucti n   

Whil  h  inc sing nti n ng s ch s n i s 
us   s is usti  h  in bl  s  
b l nc  h  c c  n  s   h  i n  s luti ns 
cu n l  il bl

n s l  h  is sc n  li u  i nc  n h  us  
 b in l tics n  P  in nting c h  cclusi n  

Wh n  s ntic gul n  l c  in  h   
l ss cti  h n h in  ci  b ing l   

nsi  n   li l   b  ss ci  i h un si  
c s  h h gic c lic ti ns  i n h s  li i

ti ns  in h  c s    h i  clinic l us  sh ul  b  li
i   h  n   cclusi n n  n   i s nti n 

1  h  ill b  b i usl  in ic  nl   h  n  
 cclusi n s c n   bl  cl s  sinc  cclusi ns u  
 ug ci i s  c n s  iu   li i  gg g s 
ill n  b  c  b  b in l tics  g ing u in s  

s  s l i h i s us  in ting cl l  l
uncti n  s ci ll  in h i l sis ti n s   h n 

l c  n  cl ng c n b  n  i h high s  
 l s  bu  n  c ns nsus is s n h  u  
s   b in h b l sis 2  g in  h  s  i  
 il bl  i nc  c s  h   clinic l s ng  

n   s u i s  n   cl i  h  c s  cti
n ss  h b l tic g n s in nting c h  cl ng 

n  c h l  b c i  in  h  c n   
gui lin s sugg s  h  us   P   l c   nc   

 s  s g   uc   1
in ll  h   sc c  clinic l  g ing h  us   
 in c h  l c s inl  s nti  l  bu  h  

li in  sul s  ising  n  u h  in stig ti ns 
ssing his ic  ui  c nsi ing h  s ci c  

cti n   g ins  bi l

Panel recommendation

Heparin lock and citrate lock both guarantee an effective 
anticoagulant action, which is proven to be useful in DCVA 
rather than in NDCVA.

Thrombolytic/fibrinolytic drugs, as currently available, are 
neither safe nor cost effective for prevention of occlusion of 
NDCVA, while they have a definite role in the treatment of 
lumen occlusion due to blood clots.

si il  c c  in nting cclusi n c   h in 
in  2  2  l h ugh  h  h  n  b n c  

 n l s lin  n ticul  n  s u  h s  s  h  
c c   ci  sus s lin  in h  nti n  lu n c

clusi n   uch s u i s igh  b  ticul l  si
bl  in s l c  c g i s  ti n s i h   high 
is   in cti n  c nsi ing h  nti l l   ci  in 

c sing in lu in l b c i l c n in ti n

Panel recommendation

The role of anticoagulant lock is only marginally impor-
tant in the management of NDCVA, in terms of prevention of 
lumen occlusion.

Future assessment of the role of citrate lock in NDCVA is 
desirable and considered to be of increasing importance. The 
benefit of citrate might be more focused on its action against 
biofilm and against bacteria rather than on its anticoagulant 
effect.

Q2 – Which drug (heparin, citrate, urokinase, rTPA, etc.) 
may have a primary role in this kind of lock?

i  i n  ntic gul n  g n s  c nsi  h
in  u in s  is iu  ci  P  

h   l n  clinic l s u i s  su  h  ntic
gul n  c c   h in  ci   l c ing u s s  

s ci c ll  in  h  gui lin s  h  n usi n u sing 
ci    in h  c n l  ublish  2016 iti n  c

n   l c  ll  i h h in 1000 uni s  in  
 i l sis  100 uni s  in   h sis    ci  

1  s sugg s  b  h  ic n ci   i gn stic n  
n nti n l h l g   2  h  us    ci

 l c  s  b   s  l n ti   1000 uni s  
h in l c  in   c n  n l sis  1  n
i  c n ll  i ls sugg s  h  ci  l c s  su i  

 h in l c s in nting  in ti n s i h  
is  ti   0  0 001  26  i  l c s  ls  
ss ci  i h signi c n l  l  is   bl ing n s 

c   h in l c s in his ti n  ul ti n  
0    0 002  hil  u c s g ing c h  nc  

 c bl  n  2010 siti n s n  n h  n
g n    h  u n n l s  P ctic  P  

su  ci    n   2  n iti n   
i s ntic gul n  ti s  ci  h s h  n g   n
ti ic bi l cti i  n  ucti n  bi l  ti n 2  

il bl  s luti ns  ci  h  c nc n ti ns nging 
   6  h  c c  n nting lu n cclusi n 

s  b  s  l  s high  c nc n ti ns i l  
b  sul s  h  c s  ci   s c n   i s c l
ciu ch l ting ti s  hich cc un s  b h h  n
ti ic bi l n  h  ntic gul n  c  h  c s  is  

 bl ing n s is li l   b  s c n   h  i  
b lis   ci  in h  bl s  his l   

is i n  in h  n   h  ci c n ining l c  b ing 
in n l  ush  in  h  s s ic ci cul ti n

h l ss  ci  ul ti ns h   s  c n
c ns  igh ci  c nc n ti ns us  b  us  c uti usl  
b c us   nti l s  c  such s i h l 

s h si  llic s  n  n s i us h h i s 2  
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Q3 – Is there evidence that lock with normal saline might 
be as appropriate as an anticoagulant lock, in terms of 
prevention of lumen occlusion?

Wh n using h in l c  s l h c l gic l n  
clinic l issu s us  b  n in cc un  in b  i s l  is 
n   h b l tic subs nc  n  i  s n  cti l  c us  
h  l sis  h  in lu in l bl  cl  i  l  n s 
h  g ssi n  h  bs ucti n b  inhibiting u h  cl  

ti n n  ll ing h  cti ti n  n u l cl  l sis  
 h in h s   sh  h l li   60   

0 inu s  n  h  is n  i nc   h  sis nc   i s 
c c  insi  h  c h   l ng  ti s

in h s ls  l n  si  c s  i   b  ss ci
  ug h s nsiti i  ug inc tibiliti s n  

c us  h in in uc  h b c ni  s ci ll  in i
l sis n  c nc  ti n  h  s i us  li h ning 

c lic ti ns  ccu  s in h  s g   in h  c n
c n ti n  b  ss ci  i h i g nic h h g s  
sugg sting h  uni   l b ling h in i ls s  high 

l  ic ti n  1  n iti n  is s   u   
c n in ti n  h ini  s luti n h  b n  

  s ci ll  h n h  h in s luti n is n  l  
ni ul

h  ssibili   using  s lin  l c  h  h n  h
in l c  h s b n nsi l  in stig  sinc  h  1 0s in 

ticul   i ic ti n s  P  n  sh   i
u   h  i   h s  s il   sh   
su i i   h in h n c   s lin  in nting 
c h  l uncti n  ilu   cclusi  n s  

 h  utin  us    n l s lin  l c  s n  sh n 
 inc s  h  inci nc   in cti  c lic ti ns 1 20  

 his s n c  n ing  c nsi ing h  h in 
h s n  ntib c i l cti i

inc  h n  c h  l c  i h n l s lin  i  s
ti  0  s iu  chl i  h s b n us   n  s 

 iu  n  l ng   c n  i ls h  ns
 h  n n in i i   s lin  sus h in n  i s c c  in 

nting cclusi n in s n  P s 21  22  6
h  c n  s n s l s  b   1  c nclu  h  

sinc  n i  c n ll  i ls h  sh n ui l n  
u c s i h h in n  s lin  l c  s luti ns  s  

P s n  s  h  is insu ci n  i nc   c n  
n  l c  s luti n  h  h  h  s  gui lin s c

n  s lin  l c   i h l  in ul s  bu   n   
s ng c n ti ns in n n s n  chil n  c nsi
ing h  i nc  n h  nc   s lin  sus h in 

 i h l s is c n si l in h s  ti n  ul
ti ns 1  n stingl  h  2016  gui lin s c n  
h  h  lu   s lin   ushing sh ul  b   l s  ic  
h  in n l lu   h  s s  c h  lus n 
ic s  hil  h  lu   s lin  l c  sh ul  b   l s  h  

in n l lu  lus 20
n c nclusi n  h  is i  c n g nc   s  h  l c  

i h n l s lin  s luti n is s i  s l c  i h nti
c gul n s in s  nti n  lu n cclusi n in 

 h  n l c nsi  his s n   b  li   n  
   sh  s n  s  P s  cu

unn l  c h s  s  in ll ul ti n  ti n s b h 
ul s n  i ics

Panel recommendation

Saline lock is as appropriate as anticoagulant lock in  
prevention of occlusion of NDCVA

Q4 – Is there any evidence about the most appropriate  
flushing method with saline before any kind of lock?

lushing is  i  i nc   chi   c c  in
lu in l cl nsing  in n  i h l n us cc ss P  

s ll s in n   unn l  n  n n unn l  s  
P s  s  c  h  is n inc sing nti n  c

u s n  chn l g  l n s c nc ning his n u
 l n  issu s  ti ing    s luti n  lu s  
ssu  n  chni u   ushing

s  in n ti n l c n ti ns s  h  ushing 
sh ul  b   b  n   h  inis ti n  

n  in   in n us in usi n s c ll   s u nc  
i  lin inis ti n lin  n  b  n   bl  
s ling   ushing u s s  n l s lin  0  l  is 
h  c n  s luti n  n  in   ic  in s n  

clinic l ctic   lu   10  is g n ll  c nsi   
b  su ci n   h  i   ul  ti n s i h  
s   gu n  h  l  s  in lu in l si s  

ug ci i s  21    lu s high  h n 10  
ic ll  20   n l s lin  sh ul  b  ush  in ul  

ti n s  h  in usi n  isc us s luti ns i l gic c n
s  i  bl  uc s  li i b s  n l nu iti n  

 l h ugh  h  is  l c   clinic l s u i s su ting h  
 c c   his ch  n   i ic ti n s  

l  lu s  us     s n  ushing n  10  
 cl  isc us s luti ns  n ul  ti n s   l ushing  

P  is usu ll  c n  h  c n l  ublish   
n s c n  h  h  ushing lu  sh ul  n  

b  in i   h  ubl   h  i ing lu   h  lin   
b  ush  i  ls  inclu ing ssibl  nsi ns  1

h  chni u   ushing is g n ll  c nsi   b  
l n   b in  c c  cl nsing  h  c h  lu n  

lushing sh ul  b  c i  u  b  h n  s ing  
sinc  g i  in usi ns  u i n in usi ns  n  

cti  in his g  Wh n ushing silic n  c h s n
 n n in c bl  ic s  10  lu  s ing s  
c n  s   n  ssu  g   h  c h

   0  ntinu us h n  in usi n  10   
s lin  s  b  l ss cti  h n n ic uls til  in
usi n h  s c ll  ush n  us   s  n  s  

h  s h  l  c s u bul nc  insi  h  c h  
such n u  is i l  c n  in h  li u  n  
in s  in n ti n l gui lin s  22   1  n i  
s u i s n h  n ic ush c c   h  isc ntinu us 

 in usi n ns  i s su i i  in nting h  
in lu in l si   subs nc s i  c   c ntinu us 
l in   in usi n 2  n h  li u   s u i s n 

ushing h n ics h  b n i   n  h  
is li i  i nc   h  nti ic bi l c c   h  uls
til  ushing chni u   c h s   b s  n 
h  nti l n g s  n ic ush n  h  bs nc   

si  c s  h  chni u  i s us  is i l  c n  
 ll ushing c u s n  in ticul   n  in   

  is i n  h  h  us  h s  u ing h  ush 
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n  us  n u  sh ul  n  b  ss ci  i h n c
ci n l bl  u  u    b c  n   h  is n 

 h  s ing
 l ng  s h   n  in us  h  s  u

l  in l ti ing  ushing is 2 s  unn l cu  
s   6 s  ll  i l n bl  s     

 in l h s b n sugg s   P s   
h  is sc n  i nc  in li u  b u  h  i l in l in 

s  c c  in in ining nc  n  i  is ui  li l  
h  l ng  in ls  b   s c n  b  

P  gui lin s    s tic chni u  u ing  
ushing is n i n  s c   bun l  s g   n  

 
h   s  li u  i nc s n h  c c   

h  us   ll  s ing s sus nu ll  ll  s ing s 
 uc  ni ul ti ns n  hus h  is   in cti n  

6  h  c n l  ublish   n s 1  c n  
using singl s  s s s g  singl s  i ls  ll  
l b l  s ing s   ll  ushing n  l c ing  n i
ti n  s  ll  s lin  s ing s  s ci ll  sign  

 gu n  h  in n nc    siti  ssu   h  
n   h  in usi n  hus nting b c   bl  in  
h  c h  u h  clinic l i ls  is bl   su  
 i s  us   h s  s ing s  hich  l  n i

n  l  in  in n nc  lic  ting  n u  
s g

Panel recommendation

A pulsatile positive “push and pause” (“start and stop”) 
technique is the most appropriate methodology of flushing.

Q5 – Is there a role for antimicrobial agents in the lock of 
NDCVA, as a method for prevention of catheter colonization 
or catheter-related blood stream infection?

l ni ti n   scul  c h  is h  s  s    
in cti n  h s  inl  c l ni  i  h  
lu in l  b  h  in lu in l u    sh  

s n u ti n 10 s  h  s in un  h  c h
 ins ti n si  is h  s  c n s u c   ic

g nis s   s in  ig s l ng h  n l 
si   h  c h  in  h  subcu n us c  s  c ll  

lu in l c l ni ti n   iu  n  l ng  
 c n in  c h  hubs  h  s  c n 

s u c   n nc   ic g nis s  b  ig ti n i  h  
in n l su c   h  c h  in lu in l c l ni
ti n  0  1

c i  n  ungi c l ni  P  n   in  clus  
 c ting gg g s  c lls bi l   ic bi l bi

l  is  s uc u  c ns tiu   ic bi l c lls su un
 b   s l uc  l  i  2  n iti n  

b c i  n  ungi  h  bi l  i  ls  inclu s c
n n s  h  h s  b in  l l s  i un gl bulins  

c  i l s c n b  n   l ic bi l 2
i l    ch nic in cti ns  sinc  i  shi l s b c

i   h  su   ntibi tic ugs n   h  h s s 
ntib i s n  c h g s  s  h  h  in cti n  sis  

s i  u  ntibi tic h  n  s i  h  h s s 
ns  ch nis s  ntibi tic ilu  u ing  n s 

is n u   sis nc   g s insi  h  bi l  n such 
c s s  c h  l is c nsi  h  b s  ch ic   

n  6
n s  c s s  c h  s l g  c ul  b   highl  si

bl  ti n  ticul l  in ti n s i h li i  il bili   
ins  n  n us cc ss s n  i h high is   in c

ti n  such s nc h l gic l ti n s  ti n s c i
ing n l nu iti n  

If Staphylococcus aureus or Candida spp   in l  s 
ti l gic g n s  c h  l is h  s  ti n  hil  

c ns ti  n   b   h n  is u   
h  ic g nis s such s c gul s n g ti  h l

c cci n  n g ti  b cilli   Wh n ing  s  
h  ic  h  b s  ti n is h  c bin ti n  s s ic n

tibi tics lus nti ic bi l l c  h
h  ntibi tic l c  chni u  s s  sc ib  l s  0 
s g   h  n   c h l  s sis i h u  

 unn l  i  si  in cti n n  i h u  s tic c li
c ti ns in unn l  c h s  in h  n l nu iti n 

ti n s  ntibi tic l c  chni u  c nsis s in inis
ting n ntibi tic s luti n in  h  hub n  in  h  lu n 

   h  is n  in us  s   chi    high c nc n
ti n   high  h n h  ini l inhibi  c nc n ti n 
 h  b c i  in l  2  60  h  ntibi tic s luti n us  

in in h  lu n   l ng i   ti   h u s  
s  uch s g  is n  cti  s ci ll   i  h  

ntibi tic s luti n s s insi  h  lu n   l ng i  
b  i  h  g s   u   100   succ ss   

n g ti  u     succ ss  n  c  i  h  l c  is ss ci
 i h h  s s ic inis ti n  ntibi tics  s ic 

ntibi tic inis ti n i h u  l c  is uch l ss cti  
in 1  n i ls ling i h s l g   l ng  c h s 
b  inis ti n  s n  n l h  nl  h  

n succ ss  in ting  s 6  his b bl  
c s h  in bili   s  ntibi tics  chi  h u

tic c nc n ti ns h n ic g nis s  clus  insi  
h  bi l  61 66  h  nti ic bi l l c  chni u  is c

n  b  cu n  gui lin s s    n g n  
 c h l  in cti ns in   ll  n  ci cu

s nc s n  c lic  n n s tic in cti ns  h n 
h  s l g   c h  is highl  ui  6

n h  h  h n  h  us   nti ic bi l l c  s luti ns 
s  h l is  in cti n is uch  c n si l   
h  s  s  s l n i  i ls h  ss  his 

issu  i h nc u ging sul s 6  6   c nc ns 
still is  b u  h  ssibl  g nc   nti ic bi l

sis n  b c i  6  n  b u  h  is   n n in cti  
c lic ti ns 0  ls  s  s u i s h  sugg s  h  

nti ic bi l l c  h l is  h  li l   n  n g
s i  c   s n  nti n s gi s such s 

i  in n nc  bun l s 1  h  nti ic bi l 
l c  h l is is n  c n  s  utin  chni u  

 n  c h l  in cti ns 2  2  
n s  is s  n l n  P nti n  gui

lin s c n  nti ic bi l l c  s luti ns  n  
 nl  in  s ci l ci cu s nc s ti n s i h l ng

   ti n s i h  his   ulti l   in 
s i   h nc   s ic  s tic chni u s  2

cc ing  h   gui lin s  nti ic
bi l l c  s luti ns sh ul  n  b  us  utin l   n  



Pi uti  l  

© 2016 Wichtig Publishing  

c h l  bl s  in cti ns in   s
l s ns   b c us  h  i   h  s u i s n his 

issu  h  b n c n uc  in h i l sis ti n s n  
h  c nn  b  g n li  b  b c us  h  sci nti c 

i nc   h  cti n ss  h  utin  us   ntibi
tic b s  l c  s luti ns is   n  c  b c us   h  

c nc n h  h  us   such s luti ns  inc s  h  n
ti ic bi l sis nc  2

s    c  c nsi ing h  is   nti ic bi l 
sis nc  h   gui lin s  sugg s   us  nti

bi tic l c  s luti ns s  nti  s g  nl  in  si u
ti ns   ti n s i h l ng  h i l sis c h s  b  

ti n s i h li i  n us cc ss n   his   cu n  
c n l lin ss ci  bl  s  in cti n  c  
ti n s h    h igh n  is   s  s u l    

 g  ti n  i h c n l  i l n  in scul  
ic s  such s s h tic h  l   tic g   si il  

c nclusi n is  b  h  c n   gui lin s 1  hich 
sugg s  h  us   nti ic bi l l c ing s luti ns  in cti n 

nti n in ti n s i h l ng  s  in ti n s 
i h  his   ulti l   in high is  ti n  ul

ti ns  n  in ciliti s i h un cc bl  high s  
s i  lic ti n  h  h s  in cti n nti n  

n h  s  cu n  n  ssibl  nti ic bi l s luti ns 
 n in  c nsi ti n  such s ntibi tic l c  s luti ns 

c n in su h utic c nc n ti ns  ntibi tics   n
tis tic l c ing s luti ns h n l  u li in  ci  26  
s iu  chl i  h l n  blu  usi ic ci    1

cc ing  h  c nclusi ns    c n   n l sis 
  n i  c n ll  i ls n nti ic bi l l c  s lu

ti ns s  h   n   us   nti ic bi l l c  
s luti ns is n cti  nti n s g   uc  h  is  

  in cti ns  l h ugh h  li i  nu b   s cti  
n i  s u i s in i ic n  h l g  ti n s  

clu  n i in n  ch ng  in lic  in h s  subg u s b
 l g  i ls   isting i nc  in ti n s 

c i ing h i l sis sugg s s h  i l n ti n  nti
ic bi l l c  h l is sh ul  b  c nsi  

u h  i  is ssibl  h  h  us   nti ic bi l 
l c  s luti ns hich  n  c n in ntibi tics  li i
n  h  is   nti ic bi l sis nc  n  n   l  in h   
u u  clinic l ctic

Panel recommendation

While antibacterial lock (specifically with antibiotics) 
has a clear role in clinical practice as a treatment of some 
selected CRBSIs, the use of antibacterial lock for the purpose 
of prevention of catheter colonization and/or infection is a 
new field which demands further research, as it may prove 
to have an important clinical role in some selected popula-
tions of high-risk patients where the standard bundles of 
infection prevention appear to be ineffective or insufficient.

Q6 – Is there a role for antimicrobial agents in the lock of 
NDCVA, as a method for prevention of catheter colonization 
or catheter-related blood stream infection?

his u sti n s inl  ss    i n  
s  ntib c i l g n s  ntibi tics  u li in  ci  

h n l   nsi ing h  is   ll g  cti ns n  
h  nti l g nc   b c i l sis nc  ntib c i l 

l c  i h ntibi tic ugs  n  b  g  s n in s
ing   l n  in h  u u  hil  h  us   n n

ntibi tic l c  s luti ns ill c   in s
h  l   ci  l c  h s b n iscuss  b  u sti n 

2  h  n l  h  n n ntibi tic l c  s luti ns inclu  u
li in  h n l n  ch l ting g n s s iu  ci  

u li in   i ti   h  in  ci  u in  is n 
nti ic bi l g n  i h  b  s c u  cti i  g ins  

b c i  n  ungi  h  h l i ti s in c  i h b c
i l c ll ll c using n i sibl  in u  sis nc   

u li in  h s n  b n   his ti   
l s u i s n h  c   u li in  in nting  

h  b n ublish    n l sis n s   
h s  s u i s  un  h  h  us   u li in  s s

s ci  i h  uc    c   h  c n l 
l c  s luti ns  ls  in high is  ti n s   s l  

nti n  sis nc   u li in  is n l  bs n  
b bl  b c us  his ug c s s  bi ci  n  n  s n 

ntibi tic  his is ll  n i n  issu  h  ll s 
c ing h  c nc n  nti l nti ic bi l sis nc  

in uc  b  ntibi tic l c  s luti ns  h  usu l c nc n ti ns 
 u li in  1 2    l s  10 ti s high   h  

0  h  i   siti  n  n g ti  
ic g nis s  i h u  signi c n  i nc s b n h  

 0
 n  s  c s h   b n  

i h h  us   u li in   his ti  s u i s  n  
 cl i  h  i  in ic ti n  u li in  n  ssi

bl  in ic ti n b ing   l  cu n  is s   
in ti n s n h  n l nu iti n s i   g  
h nc   h n  shing  s tic chni u  c  n  i s c s  

cti n ss 0
h n l l c  s luti ns c n ls  uc  h  is    

s n s l  in i ic ti n s n  in h  s ng  
n l nu iti n   c n    n  l 1  lu
 1  h n l l c  h l is s u i s n  61  ti n s  ll 

s u i s  c s  s  in cti n n   c h  
l  h  s  cti  h n l c nc n ti n s 0  

n h  s   nin  s u i s  h n l n   
ls  lu  h n l l c  s c u ll  cti  ls  s 
 n    i h 0  cu  n   lin  s l g  
h n ss ci  i h s s ic inis ti n  ntibi tics  

till  h   s  c nc ns b u  s   h n l  bu
l i   l 2  un   ucti n  in cti n  bu  ls  
 n g ti  c   h n l n c h  in g i  l n  
l ng  un  h  h  us   h n l l c   b  ss

ci  i h s uc u l ch ng s in c h s s l  s n  
l u h n  bu  ls  silic n  n  c b h n  c h s  

n  i h inc s  is   c h  cclusi n n   s s ic 
ici  g  bn liti s  li  uncti n s  u h  

s u i s  n   cl i  h  nti l n g ti  c s  
h n l n ti n s n  scul  ic s  

h l ting g n s s iu  ci    ls  ising 
s n n ntibi tic nti ic bi l l c  s luti ns  n   
l n   i h h  subs nc s g  u li in    s u

i s sugg s  h i  cti n ss  h  igh  h  s  n
g s  ntibi tic l c s  n   b c i l sis nc  

l  in us i l c s s  bili   n  c h  cclusi n
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Panel recommendation

Non-antibiotic antibacterial lock will have a major future 
role for prevention of catheter colonization and infection. 
While ethanol lock is highly effective, due to concerns about 
its safety, the drugs most likely to be used as antibacterial lock 
are taurolidine and citrate, which have optimal characteris-
tics in terms of safety, efficacy and cost effectiveness.

Q7 – Is there any anticoagulant/antimicrobial association 
that may have a role for the lock of NDCVA?

ng h  nti ic bi l ntic gul n  ss ci ti ns h  
  b  us ul  h  l c    b bl  h  s  

cti  n  ising is u li in ci
 h s b n sh n h  his c bin ti n is cti  n  
 cti  h n h in l n   h n h  c bin ti n 

u li in h in  in nting b h  n  c h  
cclusi n in ti n s i h c nc  n  in n l nu iti n  
s ll s in h i l sis

inc  2002  h h  l   h  high cti i   
u li in ci  l c  g ins  l n nic ic b s   l n  

nti ic bi l cti i  in  c h  l n   signi c n  
ic ti n  bi l  i n  l 6  in  singl c n  

s cti  i ic n h c h  s u  c  ti n s 
c i ing ch h  in 200 200  h in l c  n  in 

200 200  u li in ci  l c  n h  l  g u  h  
us   u li in ci  signi c n l  uc   n  
ul ti n  i ic ti n s i h h l gic l lign nci s  

u li in ci  h s b n sh n  b  su i   h in 
2   n l sis  iu  l 0  sh  h  u

li in ci  is cti  in nting  l h ugh h  is  
 c h  cclusi n  ls  b  inc s  n his l  

n l sis  h  s u i s in l ing 2 6 ti n s i h  l 
  c h  s  inclu  h  us   u li in

ci  signi c n l  uc  h  is      0   
 0 2 0  n   n g ti  b c i l in cti n  h  
s n  signi c n  i nc  in siti  in cti ns n  

i si  in cti ns
n h  u u  u h  s u i s  n   i nti  h  

s  i  c nc n ti ns  u li in  c u ll  
1 2  n   ci  c u ll    n  b h in c
ti n n  cclusi n

Panel recommendation

The association that is most promising as antibacte-
rial/anticoagulant lock, in NDCVA as in DCVA, is taurolidine- 
citrate.

Further studies should clarify which populations of pa-
tients might benefit from this association, and which concen-
trations of taurolidine and of citrate might be associated with 
the best outcome in terms of safety and efficacy.

Conclusions and call for further research

The role of lock in preventing occlusion of NDCVA

his n l h s s ss  h  li i  lu   il bl  
i nc  su ting h  us   h in s  l c ing g n  

in  l h ugh h in l c  h s b n us   s 
in   s ci ll  in ll  i l n bl  n us cc ss 

ic s  i  is n  i n  h  i  is n  su i   s lin  
l c   h  nti n  lu n cclusi n n  c h  
c l ni ti n n  c h l  bl  s  in c
ti ns 

h  in n nc   h  nc    s  
b  inl  b s  n h  c s  such s n i  
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TABLE I - P n l c n ti ns

The role of lock in preventing occlusion of NDCVA

  The role of anticoagulant lock is only marginally important in the management of NDCVA, in terms of prevention of lumen occlusion.
   Future assessment of the role of citrate lock in NDCVA is desirable and considered of increasing importance. The benefit of citrate might 

be more focused on its action against biofilm and against bacteria rather than on its anticoagulant effect.

Heparin lock and citrate lock both guarantee an effective anticoagulant action, which is proven to be useful in DCVA rather than in NDCVA.

Trombolytic/fibrinolytic drugs, as currently available, are neither safe nor cost-effective for prevention of occlusion of NDCVA, while they 
have a definite role in the treatment of lumen occlusion due to blood clots.

Saline lock is as appropriate as anticoagulant lock in prevention of occlusion of NDCVA.

A pulsatile positive “push and pause” (“start and stop”) technique is the most appropriate methodology of flushing.

The role of lock in preventing infection of NDCVA

While antibacterial lock (specifically with antibiotics) has a clear role in clinical practice as a treatment of some selected catheter-related 
blood stream infection, the use of antibacterial lock for the purpose of prevention of catheter colonization and/or infection is a new field 
which demands further research, as it may prove to have an important clinical role in some selected populations of high risk patients where 
the standard bundles of infection prevention appear to be ineffective or insufficient.

Non-antibiotic antibacterial lock will have a major future role for prevention of catheter colonization and infection. While ethanol lock is 
highly effective, due to concerns about its safety, the drugs most likely to be used as antibacterial lock are taurolidine and citrate, which have 
optimal characteristics in terms of safety, efficacy and cost-effectiveness.

The association that is most promising as antibacterial/anticoagulant lock, in NDCVA as in DCVA, is taurolidine/citrate. Further studies should 
clarify which populations of patients might benefit of this association, and which concentrations of taurolidine and of citrate might be as-
sociated with the best outcome in terms of safety and efficacy.



ns nsus n l c  s luti ns  c n l n us c h s10 

© 2016 Wichtig Publishing

6  i l  n s n  i l    l  P i iti s  s ch in 
g nc  ic l s ic s  chil n  sul s   c ns n

sus c n nc  nn g  1 2 206 210
 i l  i l 1  ui lin s  i ic ui n  n  

su li s  g nc  n s  i  n P i ic 
ui n  n  u li s  g nc  n s  ti n l 

g nc  ic l ic s  hil n s u c  lli nc  
P i  g  1 1 1 62 6

 P ss nn n   ci   h  h in ush s n   c us  
 i g nic h h g     ci  1 2 6 1 1

 P   l  P  W    l  n n  s i l
sis ntic gul ti n u   h in lin  l c s  i l n  
200 11 0

10  W ntin  in in uc  h b c ni  l 
nc l lin h  200 21 60  

11  g  n c   hn  W l   h  h in 
l c  c us   i g nic c gul h  u   n s h si l  
2006 2 1 0

12  i ch     h ns in  s i is  s nsiti i  
cti ns  ntic gul n  ugs  i gn sis n  n g n  

ti ns  ll g  2006 61 12 1 2 1 0
1    h  ng s  h in ush s  P s g    

2010 6 1012 6 66
1  icc l i  ic s W  l  ncis  ns nsus u   

in ns nsus u  n cti n  h in  cus n  
high l  ug  Ph c h  200 2  P  2 1 6 1

1  hns n    ni  s  l un   
P   h  c   i h ll  ins  c n l c h

 P  l  chn l g  n c h  cclusi n s  h  
i  s u   sc cc ss  2012 c c  1 21

16  Pi uti  li  P  P  ch   ng lis  c
u l    s cti  n i  c is n  h  

i n  s  l  n  n n l  i h ll  ins  
c n l c h s   sc cc ss  201 1 6 1 2

1    i l   l   l   n l sis  c s  
h in ush n  s lin  ush  u li  n  c s  i lic ti ns  

u s s  1 1 0 6 2 0
1  P s n  i chh   n l sis  h  s ch b u  h

ini  sus n nh ini  in scul  lin s   ung  
1 1 20 6 6 1 6 0

1  c llis   n gh n P  s n   h nging  h
in  s lin  ush s luti ns   s ch utili ti n l  

i l n ti n   g u s  1 1 06 12
20  uc  c c   n l s lin  s luti n sus h in s

luti n  in ining nc   i h l in n us c h
s in chil n   g u s  1 2 06 0

21  gli   l i  s s P   l  c c   n l s lin  
sus h ini  s lin  s luti n  l c ing c h s  

ll  i l n bl  l ng  c n l scul  cc ss ic s in 
ul  c nc  ti n s  nc  u s  2012 2

22  ss ns    nss ns   l  ing n l 
s lin  sus ilu  h in  l c  n n l  ll  i l n

bl  n us cc ss ic s in c nc  ti n s   n is  
n n in i i  n i l  nn nc l  201 2 1 2 1

2  n    c l s   lis  W sl   hil s  s n
s  s   h in sus l i u in ush s  n  

i h l cclusi n  c n l n us cc ss ic s  Ph
c h  2006 26 1262 126

2  ill n PW  n s  gn ll b  uc l   Wi n   
s   hil n s nc l g  u  P h l ctic u i

n s  in h  n g n   l ng  n us cc ss ic s 
in chil n   hil n s nc l g  u  s u   lin nc l  
200 22 1 2 1 2 2

2  n  sh   linic l P ctic  i  c ing 
s luti ns  h i l sis c h s  h in n  ci  

siti n  b   in i l  200 21 0 2

26  h   i  h ng   l  i  sus h in l c   h
i l sis c h s   s s tic i  n  n l sis  n

i  c n ll  i ls    i n  is  201 6 0
2  nh l   n u   luc    l  i gn sis  nti n 

n  n   h i l sis c h l  bl s  
in cti ns   siti n s n   u n n l 

s  P ctic  P   Plus  2010 2 2 6
2  s  W  i g   P b s P  W i   ucti n 

 bi l  is n  cclusi n s b  ushing s luti ns 
 i h is iu  ci  in h i l sis c h s   n

i  c n ll  i l  h l i l ns l n  2010 2  
121 121

2  W i   n n l  n  n P   l   
 u  u  n i  clinic l i l c is n 

 is iu  ci  0  n  h in s c h l c ing s lu
ti n in h i l sis ti n s    c h l  200 16  
2 6 2

0  P l sch gg  nn  is s l   c h  l c ing 
s luti ns c n ining c nc n  ci  h l i l ns

l n  200 1 12 26 26 0
1  lg n  is      l  P nti n  i l

sis h  u n cclusi n i h P  sus in u  
u  P nti n  i l sis c h  l uncti n i h c

bin n  tissu  l s in g n cti   ngl   2011 6  
0 12

2  h i   i schi   Pl sin  n   l i  igh s  u
in s   s ti n  nc   cclu  n n  c n l 

n us c h s in h i l sis ti n s  lin h l  2010  
2 02

 u  i s  b   sc    l  l g   l ng
 c n l n us c h s u ing n u b   Ps u

n s uti  n  n h n s l hili  in cti ns 
ss ci  i h c n in  h in c h l c  s luti n  

n c  n l s  i i l  200 2 2 12 1 0
 iu  h ng P  u ng   l  u b   ti  c s

c ns in cti n u   c n in ti n  ulti l s  i l  
h in s lin  s luti n us   ush  n us c h s  

i h l c s   s  n c  2011 2 1 1 6
   i l   l   l   n l sis  c s  

h in ush n  s lin  ush  u li  n  c s  i lic ti ns  
u s s  1 1 0 6 2 0

6  ns  Ph l n   n i  c n ll  c is n  
ushing c ls in h  c  ti n s i h i h ll  in

s  c n l c h s   n us u s  201 2 0 2 1
 chi   ngu P  W    l  n l n us c h  

c   h  ti n  i h c nc  ic n ci   linic l 
nc l g  clinic l ctic  gui lin   lin nc l  201 1 10  

1 1 0
 u nsl n  linic l ui lin  n us h b b lis   

h l is in gn nc  n  h  u iu  201  b  ui
lin  n  1 1  il bl   h s h l h

l g u cg cu n s g  cc ss   1  2016
 P n l  u  lis n     s P  n n h  

is  c s  l  c h l  in cti ns in c nc  
ti n s  nc  200 110 1 6 1 2

0  l n    n usi n h  s n s  ctic   
n us u s  2011 n b 1 1 110  il bl   

h ng g hi g igh gic s nl
cu n il sh cu n il 22 0 c2 1

6 2c 1 6  cc ss   1  2016
1  ui n   u uss l  c   l u  P  igi  P  uss  

P  lushing  in scul  cc ss ic s s   c c   
uls  n  c ntinu us in usi ns   sc cc ss  2012 1 1  

2  igi  P  c   uin  l u  P  ui n   h  us    
h n ic b nch  i n l si ul ti n  ushing 



Pi uti  l  11

© 2016 Wichtig Publishing  

n us c h s  i c  n h  chni u  u  u nn  
 chn l gi  i ic l  200 26 1 1

 ui n   u uss l  c   l u  P igi  P uss  
P lushing  in scul  cc ss ic s s   c c   

uls  n  c ntinu us in usi ns   sc cc ss  2012 1 1
 ni  u in  ui n    l  Puls ti  ushing s  

s g   n  b c i l c l ni ti n  scul  cc ss 
ic s   ic s uc l  201

 gli     l    l  P ll  n l s lin  
s ing s  uc  ll  i l n bl  n us cc ss ic

ss ci  bl s  in cti n   singl  insti uti n il  
s u   s  n c  201 1

6  gh  sh  iggins  i s  ic    ti  n  
ti n s u   i h l n us c h  ushing ctic  

using nu ll   n  ll  ush s ing s   n us 
u s  201 2 6 101

 uich   s c i l bl s  in cti ns n  s c n  
g n ti n scul  c h s  n  W n l P  i  P n
ti n n  c n l  n s c i l in cti ns  h  lti  
i inc  Willi s  Wil ins  200

 ui   ic l      l  in sus hub cul u s  
ic  c l ni ti n n  in cti n  c n l n us c h  in 

in nsi  c  ti n s  n cti n  1 22 1
 i  bb  n  h i   ing   lg s n 

 n ch bl  sil i gn  cu   nti n  in
cti n i h c n l n us c h s   s cti  n

i  ultic n  i l     1 0 1
0  l n  s nb g  h i   i si  P  ubin   

s cti  s u   h  c h  hub s h  l  n   
ic g nis s c using c h l  s sis in n n s   

n c  is  1 16 2 0
1  l n  ubin  l nc   h  c h  hub s  

l  ic g nis s c using c h l  bl s  
in cti ns  u iti n  1 1 u l 1 1

2  ll l   l  P  h u   l  s i gn s
tic gui lin s  bi l ss ci  in cti ns   un l 

 ic bi l  2012 6 2 12 1
 g   b s n  Willi s  ng h in nu b s  

nti ung l s gi s g ins  ung l bi l s  n   nti ic b 
g n s  201 2 11 120

 b u   h uh n  n u l s   l   in i   in 
i  ls  b c i l bi l l  in cti ns  P h g ns  

201   1 2 2 2 6
 nsh l   i u  lin  i s   ib   l ing 

insigh s  bi l  bi l g   ug l n   c n  n  
ch b  l    ug isc  201 12 10  

1 0
6  l  ll n  u    l  linic l ctic  gui lin s 

 h  i gn sis n  n g n   in scul  c h
l  in cti n  200   b  h  n cti us is s s ci
  ic  lin n c  is  200 1 1

 un ll s  n n i lg   g    l  cti
n ss  ntibi tic l c  h   l ng  c h l  
b c i  u   n g ti  b cilli   s cti  bs

ti n l s u  lin n c  is  2011 12 1 2
 sh   ls n  h  cu n  s c u   in cti n in c n

c  ti n s i h ch h  l  n u ni  n c
ti n  201 2 1 1

 ssing  P i h n  bu   li h  ni   n
tibi tic l c  chni u   n  ch  ti l h   
c h l  s sis in h n l nu iti n ti n s  
P   P n  n l u  1 12 2 1 1

60    il     nti in cti  l c s  
n   c n l lin ss ci  bl s  in cti n   s s

tic i  n  n l sis    h l  2011  
1 22

61  ill   lin   P    l  n nti n l n  n n
c n nti n l s  nc cin inis ti n  c n
taminate the internal surface of catheters colonized with 
c gul s n g ti  s h l c cci  P   P n  n l 

u  1 0 1 6
62  i n  i n  ntib c i l cti i   ic l nin n  

nc cin in c bin ti n i h i icin  usi ic ci   s
cin g ins  s h l c cci n in c h s  c n   n c  

is u l  1 0 2 su l 1 1
6  ugg nbichl  P  ch l   ll b g    l  n i  n  

in i  c   ntibi tics n c h s c l ni  b  s h l
c cci  u   lin ic bi l n c  is  1 2 11 0 1

6  i   ll n   P scu l  tin tin   P  
 cti i   igh  ntib c i l g n s n h l c ccus i

i is ch   n c h s    ic bi l  1  
0 1

6  c  u bn   Wu s h n  schn   n i  cti
i   nc cin n  ic l nin g ins  h l c ccus u us 

n  h l c ccus i i is c l ni ing c h s  u   lin 
ic bi l n c  is  1 12

66  P scu l  i   ll n   n  n   P  
 c   l u h n  c h s n  b c i l bi l s n 

h  in i  cti i   nti ic bi ls g ins  h l c ccus 
i i is   s  n c  1 2 211 21

6  s  nl   n lli  nns  c   lg n 
 lb  i n  is s   n l sis  ntibi tics 
 h l is g ins  h i l sis c h l  in cti ns  

nn n n  200 1 6 60
6  h   n i  ili  ib ici     

P ul  nti ic bi l l c  s luti ns  h  nti n  in
cti ns ss ci  i h in scul  c h s in ti n s 

un g ing h i l sis  s s tic i  n  n l
sis  n i  c n ll  i ls  lin n c  is  200  

1
6  i     P s n  c ns  c h  l c  s luti ns  

u  in h l ns  201 22 6 66 6
0  c i  s   h l ctic ic l  in lu in l n

tibi tics  h i l sis c h s   lin P c  h l  
200

1  s  P nti n  c h l  bl s  in
cti n in ti n s n h i l sis    h l  2011  

2 26
2  chi   ngu P  W    l  n l n us c h  

c   h  ti n  i h c nc  ic n ci   linic l 
nc l g  clinic l ctic  gui lin   lin nc l  201 1 10  

1 1 0
 sch ll  l  ih   l  ci   l h

c  i i l g   ic  gi s  n  c n l 
lin ss ci  bl s  in cti ns in cu  c  h s i

ls  201  u  n c  n l s  i i l  201  
1

 ch i u is  u  nitis  i s P  
l  l n is  nti ic bi l l c  s luti ns s  h  

 n  c n l lin ss ci  bl s  in cti ns   
n l sis  n i  c n ll  i ls  lin n c  is  

201 12 1 1 1
 h h  i l n W  s n W   l  nti ic bi l  

cti i    n l c h  l c  s luti n  nti ic b g n s 
h h  2002 6 6 16 16

6  i n  nn  Wis ni s     l ischh c   
su n  u li in ci  l c  s luti n u c  sig

ni c n l  uc s ss ci  g siti  in cti ns in 
i ic c nc  ti n s   n c  is  200 1 102

 l   hill  ish  i l    n  h i l sis 
c h l c ing g n  uc s in cti ns in h i l sis 
ti n s   n  200 116 120



ns nsus n l c  s luti ns  c n l n us c h s12 

© 2016 Wichtig Publishing

 iss ling  Will s  sl i n W  n i s  iss s 
 W n n  u li in  l c  is highl  cti  in nting 

c h l  bl s  in cti ns in ti n s n h  
n l nu iti n   h in c n ll  s cti  i l  

lin u  2010 2 6 6
 l n  h sb ugh  b h   l   n i  u

bl blin  c n ll  i l  u li in ci  c h  l c s 
 h  nti n  b c i  in ti n s  i h h

i l sis    i n  is  2010 6 1060 106
0  ili ul s  i nn s  utis   l  ch s  

l ng h  us   uncu  h i l sis c h s  sul s  
 n i  i l    h l  2011 260 26

1  hu P  in     ill  igni c n  ucti n in c n l 
n us c h l  bl s  in cti ns in chil n n 

P   s ting n  i h u li in  lin  l c   P i
 s n l u  2012 0 0

2  ich n  g      l  n i  c n ll  
i l  u li in  ci  sus h in s c h  l c  s lu

ti n in i ic ti n s i h h l gic l lign nci s   
s  n c  2012 0 0 0

 l n  h sb ugh  h g    l  bs ti n l 
s u   n   h b l tic h  n  inci nc   b c

i  using u li in ci h in  u li in ci  n  
h in c h  l c s in ti n s  i h h i l sis  

in i l  2012 2 2 2 2
 u   u   P l i   l  u li in  l c  s lu

ti n in h  s c n  nti n  c n l n us c h
ss ci  bl s  in cti n in h  n l nu iti n 

ti n s  lin u  2012 1 6 0
 n u   ll   ch   n l n us c h s 

n  c h  l c s in chil n i h c nc   s cti  n
i  i l  u li in  sus h in  P i  l  n

c  201 60 12 2 12
6  i ch  l   h ul   u li in i in c  

luti n cti l  ic s P h g ns  h   h  

i l  in i l sis P ti n s    h  2016 2 2  
6 6

 l in  s n  W   u   nn l
l n  c c   u li in  n h  nti n  c h

l  bl s  in cti ns in ti n s n h  n l 
nu iti n   sc cc ss  201  c c 1 2

 iu  h ng    i     u li in  l c  s luti ns 
 h  nti n  c h l  bl s  in cti ns  

 s s tic i  n  n l sis  n i  c n
ll  i ls  P   201 11 1

 l h   n n   i s  W n n  bs nc   
ic bi l ti n  u li in  in ti n s n h  

n l nu iti n h  l  c h  l  bl
s  in cti ns n  us  u li in  l c s  lin u  201  

2 2
0  iu  iu  ng  h n  u n  Wu  P nting c h

l  b c i  i h u li in ci  c h  l c s   
s s tic i  n  n l sis  l  Pu i  201  
1 1

1  n  u  ugli l   h n l l c s in h  nti n 
n  n   c h l  bl s  in cti ns  nn 

Ph c h  201 60 61
2  bu l i   chul   hh l  c s  0  h n l 

l c s n s  c n l lin  in cti n  h b sis  b g  
n  l c n  in i ic in stin l ilu   P i  s

n l u  201 6 0 0
 l  l ng  s  c s ss ci  i h h n l 

c h  l c  s luti ns   s s tic i   nti ic b h
h  201 6 10 2611 261

 ss ll   un is  g  P  nti ic bi l l c  h  in 
c n l lin  ss ci  bl s  in cti ns   s s tic 

i  n cti n  201
 l h   W n n  s ns   h  l   h  i   

ctic l c nsi ti ns in ch sing  u li in  c n ining 
c h  l c  s luti n  lin u  201 2 1


