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L E A R N I N G  O B J E C T I V E S  
 
Th i s m od u l e w i l l  a l l ow  t h e l ea r n er  t o a c q u i r e a n  u n d er st a n d i n g  a n d  k n ow l ed g e of :  
 
- Th e h i st or y  of  C on t i n u ou s R en a l  R epl a c em en t  Th er a py  (C R R T)  
- Th e i n d i c a t i on s f or  C on t i n u ou s R en a l  R epl a c em en t  Th er a py  (C R R T)  
- Th e c on c ept  of  C on t i n u ou s R en a l  R epl a c em en t  Th er a py  (C R R T)  a n d  i t s t a r g et  
- Th e d i f f er en c e b et w een  C on t i n u ou s R en a l  R epl a c em en t  Th er a py  (C R R T) ,  

I n t er m i t t en t  H em od i a l y si s (I H D )  a n d  S u st a i n ed  L ow  E f f i c i en c y  D i a l y si s (S L E D )  
- C on t i n u ou s R en a l  R epl a c em en t  Th er a py  (C R R T)  m od a l i t i es (S C U F ,  C V V H ,  

C V V H D ,  a n d  C V V H D F )  
- Th e r a t i on a l e f or  t h er a py  sel ec t i on  a n d  t r ea t m en t -r el a t ed  pr i n c i pl es 
- C on t i n u ou s R en a l  R epl a c em en t  Th er a py  (C R R T)  m ec h a n i sm s of  a c t i on  r el a t ed  

t o c l ea r a n c es,  t y pes of  m ol ec u l es,  f l ow  r a t es (d i a l y si s a n d  r epl a c em en t )  a n d  
c h oi c e of  t h er a py  

- M em b r a n e t y pes a n d  c h a r a c t er i st i c s a s w el l  a s m em b r a n e-r el a t ed  pr ob l em s 
(c oa g u l a t i on ,  c om pl em en t  a c t i va t i on )  

- S ol u t i on  t y pes a n d  c h a r a c t er i st i c s  
- Th e r ol e of  a n t i c oa g u l a t i on  d u r i n g  C on t i n u ou s R en a l  R epl a c em en t  Th er a py   
- V a sc u l a r  a c c ess 
- P r e-C R R T a ssessm en t  (A N N A  G u i d el i n es a n d  S t a n d a r d s f or  C R R T)  
- I n i t i a t i on  of  t h er a py ,  i n t r a t h er a py  m on i t or i n g  a n d  c om pl i c a t i on s r el a t ed  t o 

C on t i n u ou s R en a l  R epl a c em en t  Th er a py  (A N N A  G u i d el i n es a n d  S t a n d a r d s)  
- Ter m i n a t i on  of  t h er a py ,  post -t h er a py  pa t i en t  a ssessm en t  (A N N A  G u i d el i n es 

a n d  S t a n d a r d s) ,  eva l u a t i on  of  t h er a py  
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1 .  I n t r o d u c t i o n  
 
A c u t e r en a l  f a i l u r e (A R F )  pa t i en t s r eq u i r i n g  d i a l y si s h a ve t r a d i t i on a l l y  b een  t r ea t ed  
w i t h  a c u t e i n t er m i t t en t  h em od i a l y si s i n  t h e i n t en si ve c a r e u n i t  (I C U ) . O ver  t h e pa st  
d ec a d e,  t h e t r en d  h a s sh i f t ed  t o t h e m or e w i d el y  a c c ept ed  pr a c t i c e of  sl ow  
c on t i n u ou s d i a l y si s or  C on t i n u ou s R en a l  R epl a c em en t  Th er a py  (C R R T)  f or  
t r ea t m en t  of  a c u t e r en a l  f a i l u r e,  i n  pa r t i c u l a r  f or  h em od y n a m i c a l l y  u n st a b l e I C U  
pa t i en t s. F or  m a n y  i n t en si ve c a r e pa t i en t s,  t h i s t h er a py  m a y  n ot  on l y  b e ef f i c a c i ou s,  
b u t  a l so sa f er  a n d  pot en t i a l l y  m or e c ost  ef f ec t i ve. 
 
Th i s m od u l e w i l l  pr ovi d e t h e l ea r n er  w i t h  k n ow l ed g e a n d  u n d er st a n d i n g  of  t h e 
c on c ept s,  pr i n c i pl es a n d  c l i n i c a l  a ppl i c a t i on s r el a t ed  t o C on t i n u ou s R en a l  
R epl a c em en t  Th er a py  (C R R T)  i n  a n  i n t en si ve c a r e set t i n g . 
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2 .  C o n t i n u o u s  R e n a l  R e p l a c e m e n t  T h e r a p y  ( C R R T )  
 
2 . 1  D e f i n i t i o n  
 
C on t i n u ou s r en a l  r epl a c em en t  t h er a py  (C R R T)  i s a l so r ef er r ed  t o a s sl ow  
c on t i n u ou s d i a l y si s. Tr ea t m en t s a r e per f or m ed  b y  a  c r i t i c a l  c a r e n u r se over  a  
2 4 -h ou r  per i od ,  t h e d u r a t i on  of  t h er a py  va r y i n g  f r om  d a y s t o w eek s d epen d i n g  
on  i n d i vi d u a l  pa t i en t  r eq u i r em en t s. C on t i n u ou s r en a l  r epl a c em en t  t h er a py  i s 
u sed  f or  t h e r em ova l  of  f l u i d  a n d / or  c l ea r a n c e of  sol u t es a n d  w a st e pr od u c t s. I t  
i n vol ves t h e r em ova l  of  b l ood  f r om  a  vei n  (or  a r t er y )  u sn g  a  b l ood  pu m p. I n  
m ost  c a ses,  t h e b l ood  i s a n t i c oa g u l a t ed  pr i or  t o b ei n g  c i r c u l a t ed  t h r ou g h  a  
sem i -per m ea b l e m em b r a n e h em of i l t er ,  a f t er  w h i c h  i t  i s r ei n f u sed  i n t o t h e 
pa t i en t . Th i s c on t i n u ou s t h er a py  of f er s sl ow ,  g en t l e t r ea t m en t  of  a c u t e r en a l  
f a i l u r e a n d  i s g en er a l l y  w el l  t ol er a t ed  i n  h em od y n a m i c a l l y  u n st a b l e c r i t i c a l  c a r e 
pa t i en t s. 
 
C on t i n u ou s r en a l  r epl a c em en t  t h er a py  i n vol ves va r i ou s t r ea t m en t  m od a l i t i es;  
ven o-ven ou s t h er a pi es,  w h i c h  w i l l  b e t h e f oc u s of  t h i s m od u l e,  a r e t h e m ost  
f r eq u en t l y  u sed . C on t i n u ou s r en a l  r epl a c em en t  t h er a py  (C R R T)  r eq u i r es a  
c en t r a l  d ou b l e-l u m en  ven o-ven ou s h em od i a l y si s c a t h et er ,  a n  ex t r a c or por ea l  
c i r c u i t  a n d  h em of i l t er ,  a  b l ood  pu m p a n d  a n  ef f l u en t  pu m p. I n  som e t h er a pi es,  
d i a l y sa t e a n d / or  r epl a c em en t  pu m ps a r e a l so r eq u i r ed . 
 
The various CRRT treatment mod al ities are:  
 

S C U F :  S l ow  c on t i n u ou s u l t r a f i l t r a t i on  
C A V H :  C on t i n u ou s a r t er i o-ven ou s h em of i l t r a t i on  
C V V H :  C on t i n u ou s ven o-ven ou s h em of i l t r a t i on  
C A V H D :  C on t i n u ou s a r t er i o-ven ou s h em od i a l y si s 
C V V H D :   C on t i n u ou s ven o-ven ou s h em od i a l y si s 
C V V H D F :  C on t i n u ou s ven o-ven ou s h em od i a f i l t r a t i on  
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2 . 2  H i s t o r y  o f  C R R T  
 
Th e i n c ept i on  of  C on t i n u ou s R en a l  R epl a c em en t  Th er a py  d a t es b a c k  t o t h e 
19 5 0 ’ s. Th e f ol l ow i n g  i s a  sy n opsi s of  t h e h i st or y  of  evol u t i on  of  C R R T:  
 

19 5 0 ’ s:  I n c ept i on  of  t h e C R R T c on c ept  
19 60 :  C A V H D  t h er a py  pr oposed  b y  D r . S c r i b n er  i n  t h e c on t ex t  of  

t r ea t m en t  f or  a c u t e r en a l  f a i l u r e 
19 7 7 :   C A V H  t h er a py  i n t r od u c ed  b y  D r . K r a m er  
19 80 :  S C U F  t h er a py  i n t r od u c ed  b y  D r . P a g a n i n i  
19 87 :  C V V H D  t h er a py  i n t r od u c ed  b y  D r . U l d a l l  
19 9 0 :  Tr a n si t i on  t o ven o-ven ou s t h er a pi es f r om  a r t er i o-ven ou s 

t h er a pi es. C R R T c on si d er ed  “ st a t e-of -a r t ”  t h er a py  f or  t r ea t m en t  of  
a c u t e r en a l  f a i l u r e. 

19 9 2 :  C V V H  a n d  C V V H D  g a i n  a c c ept a n c e i n  c l i n i c a l  pr a c t i c e. 
19 9 4 :  F i r st  f u l l y  i n t eg r a t ed  C R R T sy st em  (P R I S M A ) * . I n t r od u c ed  b y  

H ospa l -G a m b r o. 
19 9 6:  F i r st  I n t er n a t i on a l  C on f er en c e on  C R R T h ost ed  i n  S a n  D i eg o b y  

D r . R . M eh t a . 
 
(*Gambro, PRISMA Fluid Management Systems, 2002.  ANNA, Core Curriculum for Nephrology, 3rd ed.)  
 
2 . 3  T a r g e t  p o p u l a t i o n  
 
Th e t a r g et  popu l a t i on  f or  c on t i n u ou s r en a l  r epl a c em en t  t h er a py  i s 
h em od y n a m i c a l l y  u n st a b l e I C U  pa t i en t s w i t h  a c u t e r en a l  f a i l u r e a n d / or  sever e f l u i d  
vol u m e over l oa d . H ow ever ,  i t  i s i m por t a n t  t o n ot e t h a t  c on t i n u ou s r en a l  
r epl a c em en t  t h er a py  i s n ot  l i m i t ed  t o t h e a b ove t a r g et  popu l a t i on  a s t h er e a r e 
m a n y  ot h er  i n d i c a t i on s f or  i t . D oc t or s B el l om o,  R on c o,  M ey er s a n d  S c h et z ,  l ea d er s 
i n  t h e f i el d  of  C R R T,  h a ve pu b l i sh ed  n u m er ou s a r t i c l es on  r en a l  a n d  n on -r en a l  
i n d i c a t i on s f or  C R R T. 
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2 . 4  I n d i c a t i o n s  f o r  C R R T  
 
Renal  I nd ic ations 

• N on -ob st r u c t i ve ol i g u r i a  (u / o< 4 0 0  m l / 2 4 h )  or  a n u r i a  
• S ever e a c i d em i a  (pH < 7 .1)  d u e t o m et a b ol i c  a c i d osi s 
• A z ot em i a  (u r ea > 30  m m ol / l )  
• H y per k a l em i a   
• P r og r essi ve sever e d y sn a t r em i a  
• R h a b d om y ol y si s (C r u sh  I n j u r i es)  
• H y per ph osph a t em i a  
• A R F  i n  t h e c on t ex t  of  M S O F  

 
 
P otential  N on-Renal  I nd ic ations 

• S i g n i f i c a n t  or g a n  ed em a  (espec i a l l y  l u n g )  
• S epsi s 
• S I R S  
• M S O F  
• A R D S  
• F u l m i n a n t  h epa t i c  f a i l u r e 
• S ever e b u r n s 
• C er eb r a l  ed em a  
• Tu m or  l y si s sy n d r om e 
• C oa g u l opa t h y  r eq u i r i n g  l a r g e a m ou n t s of  b l ood  pr od u c t s i n  pa t i en t s a t  

h i g h  r i sk  of  d evel opi n g  A R D S  or  pu l m on a r y  ed em a  
• C a r d i opu l m on a r y  b y pa ss 
• S u spec t ed  u r em i c  or g a n  i n vol vem en t  (per i c a r d i t i s)  
• C H F   
• L a c t i c  a c i d osi s 
• D r u g  over d ose w i t h  a  t ox i n  r em ova b l e b y  ex t r a c or por ea l  t h er a py  
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2 . 5  C o m p a r i s o n  o f  C R R T ,  I H D  a n d  S L E D  
 
Continuous Renal  Rep l ac ement Therap y  ( CRRT)  

• S l ow ,  c on t i n u ou s,  a d a pt a b l e f l u i d  vol u m e m a n a g em en t  a n d  sol u t e 
c l ea r a n c e (over  a  2 4 -h ou r  per i od ) . 

• P r even t i on  of  h y pot en si ve epi sod es r el a t ed  t o vol u m e d epl et i on  
• C on t i n u ou s c on t r ol  of  u r em i a ,  el ec t r ol y t es a n d  pH  
• P ot en t i a l  f or  opt i m i z a t i on  of  n u t r i t i on a l  su ppor t ,  i n c l u d i n g  a d m i n i st r a t i on  

of  pa r en t er a l  n u t r i t i on  (P N )  
• C on vec t i ve t h er a py  opt i on  – w i d er  r a n g e of  c l ea r a n c e 
• B et t er  h em od y n a m i c  st a b i l i t y  
• N o w a t er  h ook u p r eq u i r ed  – on l y  st er i l e sol u t i on s u sed  
• C om pa c t  m a c h i n e a t  b ed si d e 
• C l osed ,  st er i l e ex t r a c opor ea l  c i r c u i t  a n d  h em of i l t er  f or  g r ea t er  ea se of  

u se,  sm a l l  E C  c i r c u i t / h em of i l t er  f or  r ed u c ed  r i sk  of  c l ot t i n g  a n d  
su b seq u en t  b l ood  l oss 

• L ow  ex t r a c or por ea l  c i r c u i t  vol u m e/ h i g h  vel oc i t y  b l ood  f l ow  
• O n -sc r een  i n st r u c t i on s a n d  on -sc r een  h el p f or  a l a r m s 
• 2 4 / 7  ph on e su ppor t  b y  c l i n i c a l  spec i a l i st s i n  C R R T 
• M a n a g em en t  of  t h er a py  b y  c r i t i c a l  c a r e n u r se 

 
I ntermittent H emod ial y sis ( I H D )   

• R a pi d  f l u i d  r em ova l  a n d  sol u t e c l ea r a n c e (3-4  h ou r s)  
• A c u t e,  f r eq u en t  h y pot en si ve epi sod es of t en  ob ser ved  
• U r em i c ,  el ec t r ol y t e a n d  pH  c on t r ol  a c h i eved  on l y  d u r i n g  I H D  t r ea t m en t  
• F l u i d ,  pr ot ei n  a n d  d i et  r est r i c t i on s r eq u i r ed  b et w een  d i a l y si s sessi on s,  

m a k i n g  a c h i evem en t  of  m a x i m u m  n u t r i t i on a l  su ppor t  d i f f i c u l t  
• W a t er  h ook u p r eq u i r ed  
• Tr ea t m en t  b a sed  on  d i f f u si on ,  w i t h  l i t t l e c on vec t i on  
• R i sk  of  ex posu r e t o py r og en s,  b a c t er i a  a n d  w a t er  c on t a m i n a n t s d u e t o 

u se of  n on -st er i l e d i a l y sa t e a n d  st a g n a n t  b i c a r b on a t e sol u t i on ,  
c on t a m i n a t i on  of  f l u i d  c om pa r t m en t s,  or  c h l or i n e ex posu r e. 

• H em od i a l y si s eq u i pm en t  r eq u i r ed  – m or e Q A  c h ec k s r eq u i r ed  
• H em od i a l y si s n u r se r eq u i r ed  f or  t h er a py  
• N o on -sc r een  i n st r u c t i on s or  on -sc r een  h el p f or  a l a r m s 
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S ustained  L ow -E f f ic ienc y  D ial y sis ( S L E D )   

• F l u i d  r em ova l  a n d  sol u t e c l ea r a n c e sl ow er  t h a n  I H D  b u t  f a st er  t h a n  
C R R T. U su a l l y  per f or m ed  over  8-12  h ou r  per i od ,  si x  t i m es a  w eek . A l so 
r ef er r ed  t o a s n oc t u r n a l  d i a l y si s. P a t i en t  f r ee t o u n d er g o t r ea t m en t s a n d  
t est s d u r i n g  d a y t i m e h ou r s. 

• H y pot en si ve epi sod es possi b l e t h ou g h  l ess f r eq u en t  t h a n  w i t h  I H D  
• B et t er  u r em i c ,  el ec t r ol y t e,  a n d  pH  c on t r ol  t h a n  w i t h  I H D ;  h ow ever  

c on t r ol  a c h i eved  on l y  d u r i n g  t r ea t m en t  (8-12  h ou r s)  
• F l u i d  m a n a g em en t  on l y  d u r i n g  t r ea t m en t  
• M a x i m i z a t i on  of  n u t r i t i on a l  su ppor t  d i f f i c u l t  
• W a t er  h ook u p r eq u i r ed  
• Tr ea t m en t  b a sed  on  d i f f u si on ,  w i t h  l i t t l e c on vec t i on  
• D i a l y si s eq u i pm en t  r eq u i r ed  – m or e Q A  c h ec k s r eq u i r ed  
• R i sk  of  ex posu r e t o py r og en s,  b a c t er i a  a n d  w a t er  – see I H D  a b ove 
• L a r g e h em of i l t er s/ E C  c i r c u i t s i n c r ea se r i sk  of  c l ot t i n g  a n d  su b seq u en t  

b l ood  l oss 
• H em od i a l y si s n u r se r eq u i r ed  f or  t h er a py  
• N o on -sc r een  i n st r u c t i on s or  on -sc r een  h el p f or  t r ou b l esh oot i n g  a l a r m s 
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2 . 6  Q U I Z  
 
1 . The ad vantag es of  c ontinuous renal  rep l ac ement therap y  inc l ud e:  

a )  B et t er  h em od y n a m i c  st a b i l i t y  i n  t r ea t m en t  of  a c u t e r en a l  f a i l u r e i n  u n st a b l e 
c r i t i c a l  c a r e pa t i en t s. 

b )  E f f i c i en t ,  sa f e a n d  ea sy  t o u se t h er a py . 
c )  P er f or m ed  b y  c r i t i c a l  c a r e n u r se a n d  t h er ef or e pot en t i a l l y  m or e c ost  

ef f ec t i ve. 
d )  A l l  of  t h e a b ove 

 
2 . The c onc ep t of  CRRT orig inated  in the 1 9 5 0 ’ s. 

a )  Tr u e 
b )  F a l se 

 
3 . CV V H  and  CV V H D  f irst g ained  ac c ep tanc e in c l inic al  p rac tic e in:  

a )  19 9 2  
b )  19 87  
c )  19 9 0  
d )  19 9 4  

 
4. Continuous renal  rep l ac ement therap y  is p erf ormed  over a:  

a )  3-4  h ou r  per i od  
b )  2 4  h ou r  per i od  
c )  6-8 h ou r  per i od  
d )  8-12  h ou r  per i od  

 
5 . Continuous renal  rep l ac ement therap y  req uires:  

a )  A  ven o-ven ou s c en t r a l  d ou b l e l u m en  h em od i a l y si s c a t h et er  
b )  A n  ex t r a c or por ea l  c i r c u i t  a n d  h em of i l t er  
c )  A  b l ood  pu m p a n d  ef f l u en t  pu m p (a n d  d i a l y sa t e a n d  r epl a c em en t  pu m p,  
d epen d i n g  on  t h er a py  c h osen )  
d )  A l l  of  t h e a b ove 

 
6 . I nd ic ations f or c ontinuous renal  rep l ac ement therap y  inc l ud e:  severe b urns,  

c ereb ral  ed ema,  A RD S ,  M S O F ,  CH F ,  l ac tic  ac id osis and  f ul minant hep atic  
f ail ure. 
a )  Tr u e 
b )  F a l se 
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7 . Continuous c ontrol  of  uremia,  el ec trol y tes and  p H  as w el l  as max imiz ation of  

nutritional  sup p ort c an b e ac hieved  w ith w hic h of  the f ol l ow ing  therap y  
sup p ort?  
a )  I H D  
b )  S L E D  
c )  C R R T  

 
8 . W hic h therap y  op tion d oes not req uire w ater hook up  and  hemod ial y sis 

nursing  sup p ort?  
a )  S L E D  
b )  C R R T 
c )  I H D  

 
9 . Treatment is b ased  on d if f usion w ith l ittl e c onvec tion in the f ol l ow ing  therap y  

op tions:  
a )  S L E D  
b )  C R R T 
c )  I H D  
d )  a  a n d  c  

 
1 0 . H y p otensive ep isod es have b een ob served  d uring  b oth I H D  and  S L E D  

therap ies. 
a )  Tr u e 
b )  F a l se 

 
1 1 . S L E D  is most of ten p erf ormed  overnig ht ( noc turnal )  to ac c ommod ate 

treatments and  tests that the p atient may  req uire d uring  the d ay . 
a )  Tr u e 
b )  F a l se 

 
1 2 . The l arg er ex trac orp oreal  c irc uit and  hemof il ter req uired  f or I H D  and  S L E D  

inc rease the risk  of  c l otting  and  p otential  f or b l ood  l oss. 
a )  Tr u e 
b )  F a l se 
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2 . 7  A N S W E R S  t o  q u i z  
 
1 . The ad vantag es of  c ontinuous renal  rep l ac ement therap y  inc l ud e:  

a )  B et t er  h em od y n a m i c  st a b i l i t y  i n  t r ea t m en t  of  a c u t e r en a l  f a i l u r e i n  u n st a b l e 
c r i t i c a l  c a r e pa t i en t s. 

b )  E f f i c i en t ,  sa f e a n d  ea sy  t o u se t h er a py . 
c )  P er f or m ed  b y  c r i t i c a l  c a r e n u r se a n d  t h er ef or e pot en t i a l l y  m or e c ost  

ef f ec t i ve. 
d )  A l l  of  the ab ove 
 
C on t i n u ou s r en a l  r epl a c em en t  t h er a py  of f er s b et t er  h em od y n a m i c  st a b i l i t y ,  
a n d  i s a n  ef f i c i en t  a n d  sa f e t h er a py  a d m i n i st er ed  b y  c r i t i c a l  c a r e n u r ses. 
 

2 . The c onc ep t of  CRRT orig inated  in the 1 9 5 0 ’ s. 
a)  True 
b )  F a l se 

 
Th e c on c ept  of  C R R T or i g i n a t ed  i n  t h e 19 5 0 ’ s. 

 
3 . CV V H  and  CV V H D  f irst g ained  ac c ep tanc e in c l inic al  p rac tic e in:  

a)  1 9 9 2  
b )  19 87  
c )  19 9 0  
d )  19 9 4  

 
C V V H  a n d  C V H D  f i r st  g a i n ed  a c c ept a n c e i n  c l i n i c a l  pr a c t i c e i n  19 9 2 . 

 
4. Continuous renal  rep l ac ement therap y  is p erf ormed  over a:  

a )  3-4  h ou r  per i od  
b )  2 4 hour p eriod  
c )  6-8 h ou r  per i od  
d )  8-12  h ou r  per i od  

 
C R R T i s per f or m ed  over  a  2 4 -h ou r  per i od . 

 
5 . Continuous renal  rep l ac ement therap y  req uires:  

a )  A  ven o-ven ou s c en t r a l  d ou b l e l u m en  h em od i a l y si s c a t h et er . 
b )  A n  ex t r a c or por ea l  c i r c u i t  a n d  h em of i l t er . 
c )  A  b l ood  pu m p a n d  ef f l u en t  pu m p (a n d  d i a l y sa t e a n d  r epl a c em en t  pu m p,  

d epen d i n g  on  t h er a py  c h osen ) . 
d )  A l l  of  the ab ove. 
 
C R R T r eq u i r es a  ven o-ven ou s c en t r a l  d ou b l e l u m en  h em od i a l y si s c a t h et er ,  a n  
ex t r a c or por ea l  c i r c u i t  / h em of i l t er ,  a n d  b l ood  a n d  ef f l u en t  pu m ps. 
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6 . I nd ic ations f or c ontinuous renal  rep l ac ement therap y  inc l ud e:  severe b urns,  

c ereb ral  ed ema,  A RD S ,  M S O F ,  CH F ,  l ac tic  ac id osis and  f ul minant hep atic  
f ail ure. 
a)  True 
b )  F a l se 
 
I n d i c a t i on s f or  C R R T i n c l u d e:  sever e b u r n s,  c er eb r a l  ed em a ,  A R D S ,  M S O F ,  
C H F ,  l a c t i c  a c i d osi s a n d  f u l m i n a n t  h epa t i c  f a i l u r e. 
 

7 . Continuous c ontrol  of  uremia,  el ec trol y tes and  p H  as w el l  as max imiz ation of  
nutritional  sup p ort c an b e ac hieved  w ith w hic h of  the f ol l ow ing  therap y  
sup p ort?  
a )  I H D  
b )  S L E D  
c )  CRRT  
 
C on t i n u ou s c on t r ol  of  u r em i a ,  el ec t r ol y t es a n d  pH  a s w el l  a s m a x i m i z a t i on  of  
n u t r i t i on a l  su ppor t  c a n  b e a c h i eved  b y  C R R T. 
 

8 . W hic h therap y  op tion d oes not req uire w ater hook up  and  hemod ial y sis 
nursing  sup p ort?  
a )  S L E D  
b )  CRRT 
c )  I H D  
 
W a t er  h ook -u p a n d  h em od i a l y si s n u r si n g  su ppor t  i s n ot  r eq u i r ed  f or  C R R T. 
 

9 . Treatment is b ased  on d if f usion w ith l ittl e c onvec tion in the f ol l ow ing  therap y  
op tions:  
a )  S L E D  
b )  C R R T 
c )  I H D  
d )  a and  c  
 
S L E D  a n d  I H D  t h er a pi es a r e b a sed  on  d i f f u si on  w i t h  l i t t l e c on vec t i on . 
 

1 0 . H y p otensive ep isod es have b een ob served  d uring  b oth I H D  and  S L E D  
therap ies. 
a)  True 
b )  F a l se 
 
H y pot en si ve epi sod es h a ve b een  ob ser ved  w i t h  b ot h  S L E D  a n d  I H D . 
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1 1 . S L E D  is most of ten p erf ormed  overnig ht ( noc turnal )  to ac c ommod ate 

treatments and  tests that the p atient may  req uire d uring  the d ay . 
a)  True 
b )  F a l se 
 
S L E D  i s m ost  of t en  per f or m ed  a s a  n oc t u r n a l  t h er a py . 
 

1 2 . The l arg er ex trac orp oreal  c irc uit and  hemof il ter req uired  f or I H D  and  S L E D  
inc rease the risk  of  c l otting  and  p otential  f or b l ood  l oss. 
a)  True 
b )  F a l se  
 
Th e l a r g er  ex t r a c opor ea l  c i r c u i t / h em of i l t er  r eq u i r ed  f or  I H D  a n d  S L E D  
i n c r ea se t h e r i sk  of  c l ot t i n g  a n d  su b seq u en t  b l ood  l oss. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  P a g e  16 o f  67 
 

 
 
 
 
3 .  C R R T  M o d a l i t i e s  
 
S C U F  - S l ow  c on t i n u ou s u l t r a f i l t r a t i on . R eq u i r es b l ood  a n d  ef f l u en t  pu m ps. 

P u m ps u sed  t o g en er a t e h y d r ost a t i c  pr essu r e. N o d i a l y sa t e or  
r epl a c em en t  sol u t i on s a r e r eq u i r ed . I n  t h i s m od e,  C R R T f l u i d  
r em ova l  r a t es u p t o 2  l i t er s/ h r  c a n  b e a c h i eved . 

 
C V V H  - C on t i n u ou s ven o-ven ou s h em of i l t r a t i on . R eq u i r es u se of  b l ood ,  

ef f l u en t  a n d  r epl a c em en t  pu m ps.  D i a l y sa t e sol u t i on  i s n ot  r eq u i r ed . 
P l a sm a  w a t er  a n d  sol u t es a r e r em oved  b y  c on vec t i on  a n d  
u l t r a f i l t r a t i on . 

  
C V V H D  - C on t i n u ou s ven o-ven ou s h em od i a l y si s. R eq u i r es t h e u se of  b l ood ,  

ef f l u en t  a n d  d i a l y si s pu m ps. R epl a c em en t  sol u t i on  i s n ot  r eq u i r ed . 
P l a sm a  w a t er  a n d  sol u t es a r e r em oved  b y  d i f f u si on  a n d  
u l t r a f i l t r a t i on . 

 
C V V H D F - C on t i n u ou s ven o-ven ou s h em od i a f i l t r a t i on . R eq u i r es t h e u se of  

b l ood ,  ef f l u en t ,  d i a l y sa t e a n d  r epl a c em en t  pu m ps. B ot h  d i a l y sa t e 
sol u t i on  a n d  r epl a c em en t  sol u t i on  a r e u sed . P l a sm a  w a t er  a n d  
sol u t es a r e r em oved  b y  d i f f u si on ,  c on vec t i on  a n d  u l t r a f i l t r a t i on .  
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3 . 1  P r i n c i p l e s  o f  t r e a t m e n t  a n d  C R R T  t r a n s p o r t  m e c h a n i s m s  
 
U l traf il tration - Th e m ovem en t  of  f l u i d  t h r ou g h  a  sem i -per m ea b l e m em b r a n e 
d r i ven  b y  a  pr essu r e g r a d i en t  (h y d r ost a t i c  pr essu r e) .  Th e ef f l u en t  pu m p f or c es 
pl a sm a  w a t er  a n d  sol u t es a c r oss t h e sem i -per m ea b l e m em b r a n e i n  t h e f i l t er .  Th i s 
t r a n spor t  m ec h a n i sm  i s u sed  i n  S CU F ,  CV V H ,  CV V H D F ,  and  to a smal l er ex tent in 
CV V H D . 
 
 

  
 
U l traf il tration. Th e c r ea t i on  of  a  pr essu r e g r a d i en t  f or c es pl a sm a  w a t er  a n d  sol u t es 
a c r oss t h e sem i -per m ea b l e m em b r a n e. 
 
 
 
 
 
 
 
 

 



  P a g e  18 o f  67 
 

 
 
 
 
Convec tion - Th e m ovem en t  of  sol u t es w i t h  f l u i d ,  of t en  r ef er r ed  t o a s “ sol ven t  
d r a g ” . P l a sm a  w a t er  a n d  c er t a i n  sol u t es (d epen d i n g  on  m ol ec u l a r  w ei g h t  a n d  f i l t er  
por e si z e)  a r e f or c ed  a c r oss t h e sem i -per m ea b l e m em b r a n e i n  t h e f i l t er  b y  
u l t r a f i l t r a t i on . S i m u l t a n eou sl y ,  a  r epl a c em en t  sol u t i on  i s i n f u sed  i n t o t h e b l ood  
u si n g  a  r epl a c em en t  pu m p. Th e r epl a c em en t  sol u t i on  r epl en i sh es som e or  a l l  of  
t h e f l u i d  r em oved  a s w el l  a s d esi r a b l e sol u t es a n d  u l t r a f i l t r a t i on . A s u n w a n t ed  
sol u t es a r e n ot  r epl a c ed ,  t h ei r  c on c en t r a t i on s i n  t h e pa t i en t ’ s b l ood  d ec r ea se. 
C on vec t i on  i s t h e m a i n  t r a n spor t  m ec h a n i sm  u sed  i n  CV V H  and  CV V H D F .  
 
 

  
 
Convec tion. S ol u t es a r e f or c ed  w i t h  pl a sm a  w a t er  a c r oss t h e sem i -per m ea b l e 
m em b r a n e b y  u l t r a f i l t r a t i on . S i m u l t a n eou sl y ,  a  r epl a c em en t  sol u t i on  i s i n f u sed  i n t o 
t h e b l ood  u si n g  r epl a c em en t  pu m ps. 
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D if f usion - Th e m ovem en t  of  sol u t es f r om  a  h i g h er  c on c en t r a t i on  t o a  l ow er  
c on c en t r a t i on . U n w a n t ed  sol u t es f r om  t h e pa t i en t ’ s b l ood  m ove a c r oss a  sem i -
per m ea b l e m em b r a n e i n  t h e f i l t er  i n t o t h e d i a l y sa t e c om pa r t m en t  of  t h e f i l t er  
m em b r a n e. Th e f l ow  of  d i a l y sa t e i s i n  opposi t e d i r ec t i on  t o t h e f l ow  of  b l ood  a n d  
r eq u i r es a  d i a l y sa t e pu m p. Th e c on c en t r a t i on  of  u n w a n t ed  sol u t es i s h i g h er  i n  t h e 
pa t i en t ’ s b l ood  t h a n  i n  t h e d i a l y sa t e,  c a u si n g  t h e sol u t es t o d i f f u se a c r oss t h e sem i -
per m ea b l e m em b r a n e f r om  h i g h er  t o l ow er  c on c en t r a t i on . D i f f u si on  w i l l  oc c u r  u n t i l  
sol u t e eq u i l i b r i u m  i s a c h i eved . Th i s t r a n spor t  m ec h a n i sm  i s u sed  i n  CV V H D  and  
CV V H D F . 
 
 

  
 
D if f usion. U n w a n t ed  sol u t es,  w h i c h  a r e m or e c on c en t r a t ed  i n  t h e pa t i en t ’ s b l ood ,  
d i f f u se a c r oss t h e sem i -per m ea b l e m em b r a n e f r om  h i g h er  c on c en t r a t i on  t o l ow er  
c on c en t r a t i on . 
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A d sorp tion - Th e m ol ec u l a r  a d h er en c e t o t h e su r f a c e or  i n t er i or  of  sem i -per m ea b l e 
m em b r a n e. W i t h  t h e A N 69  f i l t er  m em b r a n e,  m ol ec u l es su c h  a s b et a  2 -
m i c r og l ob u l i n ,  TN F ,  w h i c h  a r e i n f l a m m a t or y  m ed i a t or s,  a d h er e t o t h e m em b r a n e 
su r f a c e. C l ea r a n c e of  t h ese i n f l a m m a t or y  m ed i a t or s i s a c h i eved  t h r ou g h  
a d sor pt i on . Th i s m ec h a n i sm  i s u sed  i n  S CU F ,  CV V H ,  CV V H D  and  CV H D F . 
 
 

  
 
A d sorp tion. S om e m ol ec u l es,  su c h  a s i n f l a m m a t or y  m ed i a t or s,  a d h er e t o t h e 
m em b r a n e su r f a c e. C l ea r a n c e i s a l so a c h i eved  i n  t h i s w a y . 
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Terminol og y  
 
Th e f ol l ow i n g  t er m i n ol og y  i s f r eq u en t l y  en c ou n t er ed  i n  r el a t i on  t o C R R T. 
 
Q uf  or U F R – u l t r a f i l t r a t i on  r a t e,  i n  m l / m i n . Th e n u m b er  of  m l  of  f l u i d  per  m i n u t e 
t r a n sf er r ed  a c r oss t h e m em b r a n e f or  a  g i ven  pr essu r e g r a d i en t  (i n  m m H g )  a c r oss 
t h e m em b r a n e. 
Q d  or D F R – d i a l y sa t e f l ow  r a t e,  i n  m l / h r  
Q b  or B F R – b l ood  f l ow  r a t e,  i n  m l / m i n  
Q r or RF R – r epl a c em en t  f l ow  r a t e,  i n  m l / h r  
TM P  – t r a n sm em b r a n e pr essu r e,  i n  m m H g  
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3 . 2  Q U I Z  
 
1 . I n the c ase of  CRRT in S CU F  mod e,  f l uid  removal  f l ow  rates of  up  to 2  l iters/ hr 

c an b e ac hieved . 
a )  Tr u e 
b )  F a l se 

 
2 . I n CV V H ,  p l asma w ater and  sol utes are removed  b y  c onvec tion and  

ul traf il tration throug h the use of  b l ood ,  ef f l uent and  rep l ac ement ( sol ution)  
p ump s. 
a )  Tr u e 
b )  F a l se 

 
3 . The transp ort mec hanisms used  in CV V H D  are d if f usion and  ul traf il tration. 

a )  Tr u e 
b )  F a l se 

 
4. The transp ort mec hanisms used  in CV V H D F  to remove p l asma w ater and  

sol utes are c onvec tion,  d if f usion and  ul traf il tration transp ort. 
a )  Tr u e 
b )  F a l se 

 
5 . The movement of  f l uid  throug h a semi-p ermeab l e memb rane d riven b y  a 

p ressure g rad ient is c al l ed :  
a )  D i f f u si on  
b )  C on vec t i on  
c )  U l t r a f i l t r a t i on  
d )  A d sor pt i on  

 
6 . The movement of  sol utes f rom a hig her c onc entration to a l ow er c onc entration 

is c al l ed :  
a )  C on vec t i on  
b )  D i f f u si on  
c )  U l t r a f i l t r a t i on  

 
7 . Convec tive transp ort is c ommonl y  ref erred  to as “ sol vent d rag ” . 

a )  Tr u e 
b )  F a l se 
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3 . 3  A N S W E R S  t o  q u i z  
 
1 . I n the c ase of  CRRT in S CU F  mod e,  f l uid  removal  f l ow  rates of  up  to 2  

l iters/ hr c an b e ac hieved . 
a)  True 
b )  F a l se 

 
I n  S C U F  m od e,  f l u i d  r em ova l  f l ow  r a t es of  u p t o 2  l i t er s/ h r  c a n  b e a c h i eved . 

 
2 . I n CV V H ,  p l asma w ater and  sol utes are removed  b y  c onvec tion and  

ul traf il tration throug h the use of  b l ood ,  ef f l uent and  rep l ac ement ( sol ution)  
p ump s. 
a)  True 
b )  F a l se 
 
C V V H  u ses b l ood ,  ef f l u en t  a n d  r epl a c em en t  pu m ps t o r em ove pl a sm a  w a t er  
a n d  sol u t es b y  c on vec t i on  a n d  u l t r a f i l t r a t i on . 
 

3 . The transp ort mec hanisms used  in CV V H D  are d if f usion and  ul traf il tration. 
a)  True 
b )  F a l se 

 
Tr a n spor t  m ec h a n i sm s u sed  i n  C V V H D ,  ef f ec t ed  t h r ou g h  t h e u se of  b l ood ,  
ef f l u en t  a n d  d i a l y sa t e pu m ps,  a r e d i f f u si on  a n d  u l t r a f i l t r a t i on . 

 
4. The transp ort mec hanisms used  in CV V H D F  to remove p l asma w ater and  

sol utes are c onvec tion,  d if f usion and  ul traf il tration transp ort. 
a)  True 
b )  F a l se 
 
C V V H D F  r em oves pl a sm a  w a t er  a n d  sol u t es b y  c on vec t i on ,  d i f f u si on  a n d  
u l t r a f i l t r a t i on . 
 

5 . The movement of  f l uid  throug h a semi-p ermeab l e memb rane d riven b y  a 
p ressure g rad ient is c al l ed :  
a )  D i f f u si on  
b )  C on vec t i on  
c )  U l traf il tration 
d )  A d sor pt i on  
 
Th e m ovem en t  of  f l u i d  t h r ou g h  a  sem i -per m ea b l e m em b r a n e d r i ven  b y  a  
pr essu r e g r a d i en t  i s c a l l ed  u l t r a f i l t r a t i on . 
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6 . The movement of  sol utes f rom a hig her c onc entration to a l ow er c onc entration 

is c al l ed :  
a )  C on vec t i on  
b )  D if f usion 
c )  U l t r a f i l t r a t i on  
 
Th e m ovem en t  of  sol u t es f r om  a  h i g h er  c on c en t r a t i on  t o a  l ow er  c on c en t r a t i on  
i s c a l l ed  d i f f u si on . 
 

7 . Convec tive transp ort is c ommonl y  ref erred  to as “ sol vent d rag ” . 
a)  True 
b )  F a l se 
 
C on vec t i ve t r a n spor t  i s c om m on l y  r ef er r ed  t o a s “ sol ven t  d r a g ” . 
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4 .  C R R T  M e c h a n i s m s  o f  A c t i o n  
 
4 . 1  P r i n c i p l e s  o f  C R R T  c l e a r a n c e  
 
Th e ef f ec t i ve c l ea r a n c e of  sol u t e d u r i n g  C R R T i s a  f u n c t i on  of  t h e si z e of  t h e sol u t e 
m ol ec u l es a n d  t h e por e si z e of  t h e sem i -per m ea b l e m em b r a n e. S i n c e ef f l u en t  r a t es 
a r e u su a l l y  l ow er  t h a n  b l ood  f l ow  r a t es i n  C R R T,  c l ea r a n c es a r e sa i d  t o b e 
d epen d en t  on  t h e f or m er  r a t h er  t h a n  t h e l a t t er . F or  i n st a n c e,  i n  C V V H ,  t h e h i g h er  
t h e u l t r a f i l t r a t i on  r a t e (U F R ) ,  t h e g r ea t er  t h e ef f ec t i ven ess of  sol u t e c l ea r a n c e. 
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4 . 2  M o l e c u l a r  s i z e  a n d  t r a n s p o r t  m e c h a n i s m  
 
 

  
 
S mal l  mol ec ul es <  30 0  d a l t on s,  e.g. ,  u r ea ,  c r ea t i n i n e,  N a +  
 
I ntermed iate mol ec ul es 5 0 0  - 5 , 0 0 0  d a l t on s,   e.g. ,  B 12  
 
L arg e mol ec ul es 5 , 0 0 0  - 5 0 , 0 0 0  d a l t on s,   e.g. ,  L M W  pr ot ei n s - 

b et a  2  m i c r og l ob u l i n s,  c y t ok i n es,  m y og l ob i n  
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M ol ec ul ar siz e. B ot h  m ol ec u l es a n d  por es si z e d et er m i n e t h e sol u t e 
f l ow  t h r ou g h  t h e sem i -per m ea b l e m em b r a n e. Th e l a r g est  por es a l l ow  t h e 
m ost  f i l t r a t i on  si z e. 
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S m a l l  m ol ec u l es w i l l  ea si l y  g o t h r ou g h  t h e sem i -per m ea b l e m em b r a n e,  d r i ven  b y  
d i f f u si on  a n d  c on vec t i on . I n t er m ed i a t e a n d  l a r g e m ol ec u l es a r e c l ea r ed  pr i m a r i l y  
b y  c on vec t i on . Th e sem i -per m ea b l e m em b r a n e of  t h e h em of i l t er  a l l ow s f or  
r em ova l  of  sol u t es w i t h  a  m ol ec u l a r  w ei g h t  u p t o 5 0 , 0 0 0  d a l t on s. P l a sm a  pr ot ei n s 
or  su b st a n c es h i g h l y  pr ot ei n -b ou n d  w i l l  n ot  b e c l ea r ed  - e.g. ,  a l b u m i n  (a ppr ox . 
65 , 0 0 0  d a l t on s) . 
 
Th e A N 69  h em of i l t er ,  w h ose ef f ec t i ve su r f a c e a r ea  i s 0 .9 0  m 2 (P r i sm a  M 10 0  set ) ,  
w i l l  a l l ow  pa ssa g e of  d i ssol ved  sol u t es w i t h  m ol ec u l a r  w ei g h t  of  < 5 0 , 0 0 0  d a l t on s. 
 
S ieving  Coef f ic ient - Th e a b i l i t y  of  a  su b st a n c e t o pa ss t h r ou g h  a  m em b r a n e f r om  
t h e b l ood  c om pa r t m en t  of  t h e h em of i l t er  t o t h e u l t r a f i l t r a t i on  (U F )  c om pa r t m en t . A  
si evi n g  c oef f i c i en t  of  1 w i l l  a l l ow  f r ee pa ssa g e of  a  su b st a n c e w h i l e a  si evi n g  
c oef f i c i en t  of  0  w i l l  n ot  a l l ow  t h e su b st a n c e t o pa ss. F or  ex a m pl e,  c h l or i d e h a s a  
si evi n g  c oef f i c i en t  of  0 .9 4 ,  N a + ,  of  1.0 ,  K + ,  of  1.0 ,  C r ,  of  0 .9 5 ,  B U N ,  of  0 .9 5 ,  
a n d  a l b u m i n ,  of  0 . 
 
Th e si evi n g  c oef f i c i en t  of  a  sol u t e i s c a l c u l a t ed  b y  d i vi d i n g  t h e u l t r a f i l t r a t e sol u t e 
c on c en t r a t i on  b y  t h e pl a sm a  sol u t e c on c en t r a t i on . 
 
S ol u t e l oss c a n  b e c a l c u l a t ed  a s f ol l ow s:  
 
U l t r a f i l t r a t i on  r a t e (l i t er s/ h r )  X  b l ood  sol u t e c on c en t r a t i on  X  si evi n g  c oef f i c i en t  =   
sol u t e l oss/ h r . 
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S ieving  c oef f ic ient. I n  a d d i t i on  t o t h e m ol ec u l es a n d  por es si z es,  pr essu r es 
a c r oss t h e m em b r a n e a l so a f f ec t s t h e pa ssa g e t h r ou g h  t h e m em b r a n e. Th e g r ea t er  
t h e pr essu r e,  t h e g r ea t er  t h e si evi n g  c oef f i c i en t  w i l l  b e. 
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4 . 3  C l e a r a n c e s  i n  r e l a t i o n  t o  f l o w  r a t e s  a n d  c h o i c e  o f  C R R T  t h e r a p y  
 
I n  v i v o  pr e-d i l u t i on  c l ea r a n c es f or  d i f f er en t  r epl a c em en t  a n d  d i a l y sa t e f l ow  r a t es 
u si n g  t h e A N 69  h em of i l t er  i n  C V V H ,  C V V H D  a n d  C V V H D F  h a ve b een  
d oc u m en t ed  b y  B r u n et  et  a l . *   Th ei r  f i n d i n g s d em on st r a t ed  t h a t  b y  i n c r ea si n g  t h e 
r epl a c em en t  sol u t i on  f l ow  r a t e t o 2 , 0 0 0  m l / h r  i n  C V V H ,  or  i n c r ea si n g  d i a l y sa t e 
sol u t i on  f l ow  r a t e t o 2 , 5 0 0  m l / h r  i n  C V V H D ,  sol u t e c l ea r a n c e i n c r ea sed . 
 
H ow ever ,  t h e g r ea t est  sol u t e c l ea r a n c es w er e a c h i eved  w i t h  CV V H D F ,  u si n g  b ot h  
r epl a c em en t  a n d  d i a l y sa t e sol u t i on s a t  m a x i m u m  f l ow  r a t es,  t h a t  i s,  r epl a c em en t  a t  
2 , 0 0 0  m l / h r  a n d  d i a l y sa t e a t  2 , 5 0 0  m l / h r . 
 

  
 
Cl earanc e. B ot h  d i a l y sa t e a n d  pr e/ post  d i l u t i on  f l ow  r a t es c on t r i b u t e t o t h e 
sol u t e c l ea r a n c e. Th e g r ea t er  t h e r epl a c em en t  a n d / or  d i a l y sa t e f l ow  r a t e,  t h e 
f a st er  m a x i m u m  sol u t e w i l l  b e a c h i eved . 
 
 
*Maisonneuv e-Rosemont H ospital and Montreal H eart Institute, U niv ersité  de Montré al, Canada.     
S. B runet, D . Parent, M. L eblanc, J . Cardinal 
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4 . 4  Q U I Z  
 
1 . The ef f ec tiveness of  sol ute c l earanc e is a f unc tion of  the mol ec ul ar siz e of  the 

sol ute as w el l  as the p ore siz e of  the memb rane. 
a )  Tr u e 
b )  F a l se 

 
2 . Cl earanc es are d ep end ent up on the ef f l uent f l ow  rate rather than the b l ood  

f l ow  rate. 
a )  Tr u e  
b )  F a l se 

 
3 . I ntermed iate and  l arg e mol ec ul es are c l eared  p rimaril y  b y  d if f usion. 

a )  Tr u e 
b )  F a l se 

 
4. E x amp l es of  smal l  mol ec ul es inc l ud e urea,  c reatinine and  N a+  and  K + . 

a )  Tr u e 
b )  F a l se 

 
5 . P l asma p roteins w il l  f reel y  p ass throug h the semi-p ermeab l e memb rane. 

a )  Tr u e 
b )  F a l se 

 
6 . Cl earanc e of  sol utes w ith CV V H ,  CV V H D  and  CV V H D F  inc reases w ith an 

inc rease in the f l ow  rate of  the d ial y sate ( to 2 , 5 0 0  ml / hr)  and / or the 
rep l ac ement sol ution ( to 2 , 0 0 0  ml / hr) . 
a )  Tr u e 
b )  F a l se 

 
7 . F or in vivo p re-d il ution c l earanc es ob served  in a stud y  b y  B runet,  P arent,  

L eb l anc  and  Card inal ,  the g reatest sol ute c l earanc e w as ac hieved  w ith 
CV V H D F  w hen using  max imum f l ow  rates f or b oth the d ial y sate and  
rep l ac ement sol utions. 
a )  Tr u e 
b )  F a l se 
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4 . 5  A N S W E R S  t o  q u i z  
 
1 . The ef f ec tiveness of  sol ute c l earanc e is a f unc tion of  the mol ec ul ar siz e of  the 

sol ute as w el l  as the p ore siz e of  the memb rane. 
a)  True 
b )  F a l se 
 
Th e ef f ec t i ven ess of  sol u t e c l ea r a n c e i s a  f u n c t i on  of  t h e m ol ec u l a r  w ei g h t  of  
t h e sol u t e a n d  t h e por e si z e of  t h e m em b r a n e. 
 

2 . Cl earanc es are d ep end ent up on the ef f l uent f l ow  rate rather than the b l ood  
f l ow  rate. 
a)  True  
b )  F a l se 
 
C l ea r a n c es a r e d epen d en t  u pon  t h e ef f l u en t  f l ow  r a t e. 
 

3 . I ntermed iate and  l arg e mol ec ul es are c l eared  p rimaril y  b y  d if f usion. 
a )  Tr u e 
b )  F al se 
 
I n t er m ed i a t e a n d  l a r g e m ol ec u l es a r e c l ea r ed  pr i m a r i l y  b y  c on vec t i on . 
 

4. E x amp l es of  smal l  mol ec ul es inc l ud e urea,  c reatinine and  N a+  and  K + . 
a)  True 
b )  F a l se 
 
E x a m pl es of  sm a l l  m ol ec u l es i n c l u d e u r ea ,  c r ea t i n i n e,  N a +  a n d  K + . 
 

5 . P l asma p roteins w il l  f reel y  p ass throug h the semi-p ermeab l e memb rane. 
a )  Tr u e 
b )  F al se 
 
P l a sm a  pr ot ei n s (65 , 0 0 0  d a l t on s)  w i l l  n ot  pa ss t h r ou g h  t h e sem i -per m ea b l e 
m em b r a n e. 
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6 . Cl earanc e of  sol utes w ith CV V H ,  CV V H D  and  CV V H D F  inc reases w ith an 

inc rease in the f l ow  rate of  the d ial y sate ( to 2 , 5 0 0  ml / hr)  and / or the 
rep l ac ement sol ution ( to 2 , 0 0 0  ml / hr) . 
a)  True 
b )  F a l se 
 
C l ea r a n c e of  sol u t es i n c r ea ses w i t h  a n  i n c r ea se i n  t h e f l ow  r a t es of  t h e 
d i a l y sa t e a n d  r epl a c em en t  sol u t i on s. 
 

7 . F or in vivo p re-d il ution c l earanc es ob served  in a stud y  b y  B runet,  P arent,  
L eb l anc  and  Card inal ,  the g reatest sol ute c l earanc e w as ac hieved  w ith 
CV V H D F  w hen using  max imum f l ow  rates f or b oth the d ial y sate and  
rep l ac ement sol utions. 
a)  True 
b )  F a l se 
 
I n  C V V H D F  m od e,  t h e g r ea t est  sol u t e c l ea r a n c e w a s ob ser ved  w h en  
m a x i m u m  f l ow  r a t es w er e u sed  f or  b ot h  t h e d i a l y sa t e a n d  r epl a c em en t  
sol u t i on s. 
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5 .  T e c h n i c a l  C o n s i d e r a t i o n s  
 
5 . 1  M e m b r a n e  t y p e s  a n d  c h a r a c t e r i s t i c s  
 
S ever a l  c om m er c i a l  h em of i l t er s a r e a va i l a b l e f or  u se i n  C R R T. Th ese sy n t h et i c ,  
b i oc om pa t i b l e h em of i l t er / d i a l y z er s a r e m a d e of  h i g h  f l u x  m a t er i a l  (pol y su l f on e,  
pol y a m i d e a n d  pol y a c r y l on i t r i l e,  or  P A N ,  m em b r a n es)  f ol l ow i n g  a  h ol l ow  f i b er  
st r u c t u r a l  d esi g n ,  a n d  t h ey  a r e c h a r a c t er i z ed  b y  h i g h  f l u i d  r em ova l  c oef f i c i en t s 
(w h i c h  m ea n s t h a t ,  a t  l ea st  i n  pa r t ,  t h ey  c a n  r em ove m ol ec u l es i n  t h e 30 , 0 0 0 -
5 0 , 0 0 0  d a l t on s r a n g e) . 
 
Th ese sy n t h et i c ,  b i oc om pa t i b l e sem i -per m ea b l e m em b r a n es f or m  a n  i n t er f a c e 
b et w een  t h e b l ood  a n d  d i a l y sa t e c om pa r t m en t s. W i t h  t h e u se of  b i oc om pa t i b l e 
m em b r a n es,  t h e r i sk  of  sever e m em b r a n e/ b l ood  a l l er g i c  r ea c t i on s/ i n t er a c t i on s 
(h y pot en si on ,  h y pox i a )  a n d  c om pl em en t  a c t i va t i on  i s m i n i m i z ed . 
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F il ter struc ture. E ver y t h i n g  i s d on e h er e f or  en l a r g ed  ex c h a n g e su r f a c es b et w een  
b l ood  a n d  d i a l y sa t e. 
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F il ter f unc tioning . Th e f l ow  of  d i a l y sa t e t r a vel s i n  opposi t e d i r ec t i on  of  t h e b l ood  
t r a vel l i n g  i n si d e of  t h e f i l t er  a n d  m i c r of i l t er . 
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A N 6 9  H F  memb rane – pol y a c r y l on i t r i l e (P A N )  m em b r a n e. 
(P r i sm a  M 60  set  &  P r i sm a  M 10 0  set )  
 
F il ter material s:  
 
A N 69  H F  h ol l ow  f i b er :  a c r y l on r i t i l e a n d  sod i u m  m et h a l l y l  su l f on a t e c opol y m er  
H ou si n g  a n d  h ea d er s:  pol y c a r b on a t e 
P ot t i n g  c om pou n d s:  pol y u r et h a n e 
 
P risma M 6 0  set P risma M 1 0 0  set 
E f f ec t i ve su r f a c e a r ea  =  0 .60  m 2  E f f ec t i ve S u r f a c e A r ea  =  0 .9 0  m 2 

 
F i l t er  o p er a t i n g s p ec i f i c a t i o n s : 
M a x i m u m  TM P  =  4 5 0  m m H g   M a x i m u m  TM P  =  4 5 0  m m H g  
M i n i m u m  B F R  =  5 0  m l / m i n   M i n i m u m  B F R  =  7 5  m l / m i n  

M a x i m u m  b l ood  pr essu r e =  5 0 0  m m H g  
S p ec i a l  C o n s i d er a t i o n s : 
P a t i en t s  r ec ei v i n g a n gi o t en s i n  c o n v er t i n g en z y m e ( A C E )  i n h i bi t o r  m ed i c a t i o n  m a y  
d ev el o p  s y m p t o m s  o f  a c u t e a l l er gi c  ( a n a p h y l a c t i c )  r ea c t i o n s  w i t h i n  t h e f i r s t  s ev er a l  
m i n u t es  o f  t r ea t m en t . T r ea t m en t  s h o u l d  be d i s c o n t i n u ed  i m m ed i a t el y  a f t er  o n s et  o f  
s y m p t o m s . A d m i n i s t r a t i o n  o f  a n t i h i s t a m i n es  i s  o f t en  i n ef f ec t i v e,  a n d  m o r e 
a ggr es s i v e f i r s t -l i n e t h er a p y  f o r  a n a p h y l a c t i c  r ea c t i o n s  s h o u l d  be i n i t i a t ed . 
 
P ol y ary l ethersul f one memb rane - (P r i sm a  H F  10 0 0   set )  
 
F il ter material s:  
 
H ol l ow  f i b er  m em b r a n e:  m a d e of  pol y m er  b l en d  of  pol y a r y l et h er su l f on e (P A E S )  

a n d  pol y vi n y l py r r ol i d on e (P V P )  
H ou si n g  a n d  h ea d er s:  pol y c a r b on a t e 
P ot t i n g  c om pou n d :  pol y u r et h a n e 
E f f ec t i ve su r f a c e a r ea :  1.15  m 2 
 
 
M a x i m u m  TM P :  5 0 0  m m H g  
M i n i m u m  B F R :  7 5  m l / m i n  
M a x i m u m  b l ood  pr essu r e:  5 0 0  m m H g   
 
S pec i a l  c on si d er a t i on  f or  pa t i en t s on  A C E  i n h i b i t or s i s n ot  r eq u i r ed  i n  t h e c a se of  
t h e pol y a r y l et h er su l f on e m em b r a n e. 
 
*Gq mbro renal product , Renal Intensiv e Care - Prisma M6 0, M1 00 &  H F1 000 Product Instruction Guides. 
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L ow -f l ux  memb rane. M em b r a n es w i t h  sm a l l  por es m ove t h e 
c l ea r a n c e/ m ol ec u l a r  w ei g h t  c u r e t o t h e l ef t  . 
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H ig h-f l ux  memb rane.  M em b r a n es w i t h  sm a l l  por es m ove t h e 
c l ea r a n c e/ m ol ec u l a r  w ei g h t  c u r e t o t h e r i g h t . 
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5 . 2  M e m b r a n e -r e l a t e d  p r o b l e m s  
 
5 . 2 . 1  C o a g u l a t i o n  a n d  c o m p l e m e n t  a c t i v a t i o n  
 
B l ood  c oa g u l a t i on  oc c u r s t h r ou g h  a c t i va t i on  of  t h e c l ot t i n g  c a sc a d e (c om pl em en t  
a c t i va t i on )  b y  c h em i c a l  m ed i a t or s k n ow n  a s c l ot t i n g  f a c t or s. S om e of  t h e st eps i n  
t h e c l ot t i n g  c a sc a d e r eq u i r e t h e pr esen c e of  pl a sm a  c a l c i u m  a n d  pl a t el et  f a c t or  3. 
C a l c i u m  pl a y s a n  i m por t a n t  r ol e i n  b l ood  c oa g u l a t i on  (F a c t or  I V  i n  t h e c l ot t i n g  
c a sc a d e)  a n d  i s on e of  t h e f a c t or s,  w h i c h  m a y  b e a l t er ed  t o a c h i eve a d eq u a t e 
a n t i c oa g u l a t i on  of  t h e c i r c u i t / h em of i l t er  d u r i n g  C R R T. Th e ph osph ol i pi d  - pl a t el et  
f a c t or  3,  sec r et ed  b y  t h e pl a t el et  pl u g ,  a c t i va t es f a c t or  X  (i n  t h e c l ot t i n g  c a sc a d e) ,  
w h i c h  c on ver t s pr ot h r om b i n  i n t o t h r om b i n . Th r om b i n  pl a y s sever a l  r ol es i n  b l ood  
c oa g u l a t i on  i n c l u d i n g  t h e c on ver si on  of  f i b r i n og en  t o f i b r i n ;  a c t i va t i on  of  t h e f a c t or  
t h a t  st a b i l i z es t h e f i b r i n  m esh w or k  of  t h e c l ot ;  a c t i va t i on  of  m or e pr ot h r om b i n  i n t o 
t h r om b i n ;  a n d  en h a n c em en t  of  pl a t el et  a g g r eg a t i on . 
 
E i t h er  t h e i n t r i n si c  pa t h w a y  or  t h e ex t r i n si c  pa t h w a y  m a y  t r i g g er  t h e c l ot t i n g  
c a sc a d e. W i t h  C R R T,  t h e c l ot t i n g  c a sc a d e i s t r i g g er ed  w h en  b l ood  c om es i n  
c on t a c t  w i t h  f or ei g n  m a t er i a l  ( i .e. ,  h em of i l t er / d i a l y z er  t u b i n g s a n d  va sc u l a r  a c c ess 
c a n n u l a s) ,  t h u s c a u si n g  b l ood  t o c l ot  vi a  t h e i n t r i n si c  pa t h w a y . B ec a u se t h ese 
f or ei g n  su r f a c es i n i t i a t e b l ood  c oa g u l a t i on  t o va r i ou s d eg r ees,  ef f ec t i ve 
a n t i c oa g u l a t i on  i s essen t i a l  d u r i n g  C R R T t o pr even t  t h r om b u s f or m a t i on  i n  t h e 
ex t r a c or por ea l  c i r c u i t . Th e ex t r a c or por ea l  c i r c u i t  c on si st s of  a l l  su r f a c es ou t si d e of  
t h e b od y  t o w h i c h  t h e b l ood  i s ex posed  ( i .e. ,  h em of i l t er ,  c i r c u i t  t u b i n g s a n d  
va sc u l a r  a c c ess c a n n u l a s)  pr i or  t o b ei n g  r et u r n ed  t o t h e b od y . E f f ec t i ve 
a n t i c oa g u l a t i on  i s essen t i a l  t o t r ea t m en t  opt i m i z a t i on  (f l u i d / sol u t e r em ova l  a n d  
f i l t er  l on g evi t y ) ,  a n d  t o m i n i m i z a t i on  of  t r ea t m en t  i n t er r u pt i on s a n d  b l ood  l oss. 
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B l ood  c oag ul ation. W i t h  C R R T,  t h e c l ot t i n g  c a sc a d e i s t r i g g er ed  w h en  b l ood  
c om es i n  c on t a c t  w i t h  f or ei g n  m a t er i a l  (i .e.,  h em of i l t er / d i a l y z er  t u b i n g s a n d  
va sc u l a r  a c c ess c a n n u l a s) ,  t h u s c a u si n g  b l ood  t o c l ot  vi a  t h e i n t r i n si c  pa t h w a y . 
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A ntic oag ul ation Therap ies used  w ith CRRT:  
U n f r a c t i on a t ed  or  st a n d a r d  H epa r i n  - t h e m ost  c om m on  a n t i c oa g u l a n t  u sed  f or  
d i a l y si s t h er a py . 
L ow  M ol ec u l a r  W ei g h t  H epa r i n  (L M W H )  
D a n a pa r oi d  S od i u m  
R eg i on a l  C i t r a t e - Tr i sod i u m  C i t r a t e m ost  c om m on  f or m  u sed  
 
P r ost a n oi d s 
H i r u d i n  
A r g a t r ob a n  
P r ot ei n a se I n h i b i t or s 
S a l i n e F l u sh es 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  P a g e  43 o f  67 
 

 
 
 
 
5 . 3  S o l u t i o n s  – D i a l y s a t e  a n d  r e p l a c e m e n t  
 
5 . 3 . 1  T y p e s  a n d  c h a r a c t e r i s t i c  
 
A l t h ou g h  m a n y  h ospi t a l s pr ef er  t o u se t h ei r  ow n  a d m i x t u r es,  c om m er c i a l l y  
a va i l a b l e sol u t i on s a r e m ost  f r eq u en t l y  u sed . Th e r epl a c em en t  sol u t i on  u su a l l y  h a s 
t h e sa m e el ec t r ol y t e a d d i t i ves a s t h e d i a l y sa t e. Th e sol u t i on s a r e st er i l e,  a n d  
c om m er c i a l l y  pr epa r ed  sol u t i on s a r e a va i l a b l e i n  1 t o 5 -l i t er  b a g s. A d d i t i on  of  
el ec t r ol y t es t o b ot h  c om m er c i a l l y  pr epa r ed  a n d  h ospi t a l -pr epa r ed  sol u t i on s m a y  
b e d on e t h r ou g h  t h e m ed i c a t i on  i n j ec t i on  por t  on  t h e b a g s. 
 
 

  
 
Commerc ial l y  avail ab l e sol utions. I n  or d er  t o ob t a i n  a n  h om og en eou s m i x i n g ,  
F ol l ow  t h e st eps;  
(I )  t o b r ea k  t h e f r a n g i b l e pi n  b et w een  t h e t w o c om pa r t m en t s,   
(I I )  t o m ove sol u t i on  f r om  t op t o b ot t om  c om pa r t m en t ,   
(I I I )  t o r i n se t h e u pper  c om pa r t m en t   w i t h  f l u i d  f r om  b ot t om  c om pa r t m en t   
(I V )  t o sh a k e t h e b a g .  
(V a )  t o c on n ec t  t h e l u er  l oc k   por t  t o t h e i n f u si on  l i n e a n d  b r ea k  t h e f r a n g i b l e pi n  
i n si d e t h e l u er  l ook  or  
(V b )  t o spi k e t h e i n j ec t i on  por t  w i t h  t h e spi k e f r om  t h e i n f u si on  l i n e t o c on n ec t  vi a  
t h e i n j ec t i on  por t . 
 
 
Th e st a n d a r d  c om m er c i a l  sol u t i on s c on t a i n  a  l a c t a t e,  b u f f er  w h i c h  i s n ot  su i t a b l e 
f or  pa t i en t s w i t h  l i ver  f a i l u r e or  t h ose su f f er i n g  f r om  sever e m et a b ol i c  a c i d osi s. I n  
t h ese c a ses,  spec i f i c  h ospi t a l  a d m i x t u r es or  c om m er c i a l l y  pr epa r ed  b i c a r b on a t e-
b u f f er ed  sol u t i on s sh ou l d  b e u sed  i n st ea d .  
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5 . 3 . 2  S o l u t i o n  c o n s i d e r a t i o n  b a s e d  o n  a n t i c o a g u l a t i o n  
 
I t  i s i m por t a n t  t o n ot e t h a t  c a l c i u m  a n d  b i c a r b on a t e,  w h en  m i x ed  i n  a  sol u t i on ,  
m a y   pr ec i pi t a t e. Th er ef or e,  spec i a l  c on si d er a t i on  sh ou l d  b e g i ven  t o t h e c h oi c e of  
d i a l y sa t e a n d  r epl a c em en t  sol u t i on s w h en  u si n g  r eg i on a l  c i t r a t e a n t i c oa g u l a t i on  
(Tr i sod i u m  c i t r a t e) . 
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5 . 4  V a s c u l a r  a c c e s s  
 
A  ven o-ven ou s d ou b l e l u m en  h em od i a l y si s c a t h et er  or  t w o si n g l e l u m en  ven ou s 
h em od i a l y si s c a t h et er s m a y  b e u sed . 
 
I nternal  J ug ul ar V ein - Th i s i s t h e pr i m a r y  si t e of  c h oi c e d u e t o l ow er  a ssoc i a t ed  
r i sk  of  c om pl i c a t i on  a n d  si m pl i c i t y  of  c a t h et er  i n ser t i on . Th i s vessel  i s u su a l l y  
st r a i g h t  a n d  l ess d i f f i c u l t  t o l a n d m a r k . 
 
F emoral  V ein - I f  t h e pa t i en t  i s i m m ob i l i z ed ,  t h e f em or a l  vei n  i s opt i m a l  a n d  
c on st i t u t es t h e ea si est  si t e f or  i n ser t i on . H ow ever ,  t h i s si t e i s a l so a ssoc i a t ed  w i t h  
t h e h i g h est  i n c i d en c e of  i n f ec t i on . (I J V  h a s a  si m i l a r l y  h i g h  r a t e of  i n f ec t i on  i f  
t r a c h eost om y  i s i n  pl a c e.)  
 
S ub c l avian V ein - Th e l ea st  pr ef er r ed  si t e g i ven  i t s h i g h er  r i sk  of  
pn eu m o/ h em ot h or a x  a n d  i t s a ssoc i a t i on  w i t h  c en t r a l  ven ou s st en osi s. 
 
Choosing  the rig ht c atheter 
 
Th e l en g t h  of  t h e c a t h et er  c h osen  w i l l  d epen d  u pon  t h e si t e u sed  (t h e si z e of  t h e 
c a t h et er  i s i m por t a n t  i n  ped i a t r i c  popu l a t i on ) . Th e f ol l ow i n g  a r e su g g est ed  
g u i d el i n es f or  t h e d i f f er en t  si t es:  
 
• R I J  =  15  c m  F r en c h  
• L I J  =  2 0  c m  F r en c h  
• F em or a l  =  2 5  c m  F r en c h  
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5 . 5  Q U I Z  
 
1 . P ol y sul f one,  p ol y amid e and  p ol y ac ry l onitril e hig h f l ux  memb rane 

hemof il ter/ d ial y z ers are sy nthetic  and  b ioc omp atib l e. 
a )  Tr u e 
b )  F a l se 

 
2 . The risk  of  severe memb rane/ b l ood  reac tions and  c omp l ement ac tivation are 

sig nif ic antl y  d ec reased  w ith the use of  these b ioc omp atib l e memb ranes. 
a )  Tr u e 
b )  F a l se 

 
3 . P atients rec eiving  ang iotensin c onverting  enz y me ( A CE )  inhib itor med ic ation 

may  d evel op  sy mp toms of  ac ute al l erg ic  ( anap hy l ac tic )  reac tion w ithin the f irst 
f ew  minutes of  treatment w ith the use of  the A N 6 9  ( p ol y ac ry l onitril e)  
memb rane. 
a )  Tr u e 
b )  F a l se 

 
4. B l ood  c oag ul ation oc c urs throug h ac tivation of  the c l otting  c asc ad e b y  

c hemic al  med iators k now n as c l otting  f ac tors. W ith CRRT,  the intrinsic  
p athw ay  trig g ers the c l otting  c asc ad e w hen b l ood  c omes into c ontac t w ith 
f oreig n surf ac es ( i. e . ,  c irc uit tub ing s,  hemof il ter/ d ial y z er,  and  venous ac c ess 
c annul a) . 
a )  Tr u e 
b )  F a l se 

 
5 . The ty p es of  antic oag ul ation therap ies used  in CRRT inc l ud e:  H ep arin,  

Reg ional  Citrate,  and  N ormal  S al ine F l ushes. 
a )  Tr u e 
b )  F a l se 

 
6 . The d ial y sate and  rep l ac ement sol utions usual l y  have the same el ec trol y te 

ad d itives. 
a )  Tr u e 
b )  F a l se 

 
7 . I n CRRT,  al l  sol utions used  are steril e. 

a )  Tr u e 
b )  F a l se 
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8 . S p ec ial  c onsid eration shoul d  b e g iven,  w hen c hoosing  a sol ution,  f or p atients 

w ith l iver f ail ure or severe metab ol ic  ac id osis,  and  f or p atients rec eiving  
reg ional  c itrate antic oag ul ation. 
a )  Tr u e 
b )  F a l se 

 
9 . The p ref erred  vasc ul ar ac c ess site f or the hemod ial y sis veno-venous c atheter 

is the:  
a )  F em or a l  vei n  
b )  S u b c l a vi a n  vei n  
c )  I n t er n a l  j u g u l a r  vei n  

 
1 0 . I f  the p atient is immob il iz ed ,  the op timal  and  easiest site f or insertion is the:  

a )  I n t er n a l  j u g u l a r  vei n  
b )  F em or a l  vei n  
c )  S u b c l a vi a n  vei n  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  P a g e  48 o f  67 
 

 
 
 
 
5 . 6  A N S W E R S  t o  q u i z  
 
1 . P ol y sul f one,  p ol y amid e and  p ol y ac ry l onitril e hig h f l ux  memb rane 

hemof il ter/ d ial y z ers are sy nthetic  and  b ioc omp atib l e. 
a)  True 
b )  F a l se 

 
P ol y su l f on e,  pol y a m i d e,  a n d  pol y a c r y l on i t r i l e h i g h  f l u x  m em b r a n e 
h em of i l t er s/ d i a l y z er s a r e sy n t h et i c  a n d  b i oc om pa t i b l e. 

 
2 . The risk  of  severe memb rane/ b l ood  reac tions and  c omp l ement ac tivation are 

sig nif ic antl y  d ec reased  w ith the use of  these b ioc omp atib l e memb ranes. 
a)  True 
b )  F a l se 

 
U se of  b i oc om pa t i b l e m em b r a n es pr esen t s l ow er  r i sk s of  sever e 
m em b r a n e/ b l ood  r ea c t i on s a n d  c om pl em en t  a c t i va t i on . 

 
3 . P atients rec eiving  ang iotensin c onverting  enz y me ( A CE )  inhib itor med ic ation 

may  d evel op  sy mp toms of  ac ute al l erg ic  ( anap hy l ac tic )  reac tion w ithin the f irst 
f ew  minutes of  treatment w ith the use of  the A N 6 9  ( p ol y ac ry l onitril e)  
memb rane. 
a)  True 
b )  F a l se 

 
P a t i en t s r ec ei vi n g  A C E  i n h i b i t or s m a y  d evel op sy m pt om s of  a c u t e 
(a n a ph y l a c t i c )  r ea c t i on s w i t h i n  t h e f i r st  sever a l  m i n u t es of  t r ea t m en t  w i t h  t h e 
u se of  t h e A N 69  m em b r a n e. 

 
4. B l ood  c oag ul ation oc c urs throug h ac tivation of  the c l otting  c asc ad e b y  

c hemic al  med iators k now n as c l otting  f ac tors. W ith CRRT,  the intrinsic  
p athw ay  trig g ers the c l otting  c asc ad e w hen b l ood  c omes into c ontac t w ith 
f oreig n surf ac es ( i. e . ,  c irc uit tub ing s,  hemof il ter/ d ial y z er,  and  venous ac c ess 
c annul a) . 
a)  True 
b )  F a l se 

 
D u r i n g  C R R T,  t h e c l ot t i n g  c a sc a d e i s t r i g g er ed  b y  t h e i n t r i n si c  pa t h w a y  w h en  
b l ood  c om es i n t o c on t a c t  w i t h  f or ei g n  su r f a c es. 
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5 . The ty p es of  antic oag ul ation therap ies used  in CRRT inc l ud e:  H ep arin,  

Reg ional  Citrate,  and  N ormal  S al ine F l ushes. 
a)  True 
b )  F a l se 

 
A n t i c oa g u l a t i on  t h er a pi es i n c l u d e:  H epa r i n ,  R eg i on a l  C i t r a t e (Tr i sod i u m  
C i t r a t e)  a n d  N or m a l  S a l i n e F l u sh es. 

 
6 . The d ial y sate and  rep l ac ement sol utions usual l y  have the same el ec trol y te 

ad d itives. 
a)  True 
b )  F a l se 

 
D i a l y sa t e a n d  r epl a c em en t  sol u t i on s u su a l l y  h a ve t h e sa m e el ec t r ol y t e 
a d d i t i ves. 

 
7 . I n CRRT,  al l  sol utions used  are steril e. 

a)  True 
b )  F a l se 

 
A l l  sol u t i on s u sed  f or  C R R T a r e st er i l e. 

 
8 . S p ec ial  c onsid eration shoul d  b e g iven,  w hen c hoosing  a sol ution,  f or p atients 

w ith l iver f ail ure or severe metab ol ic  ac id osis,  and  f or p atients rec eiving  
reg ional  c itrate antic oag ul ation. 
a)  True 
b )  F a l se 

 
Th e c h oi c e of  sol u t i on  f or  pa t i en t s w i t h  l i ver  f a i l u r e or  sever e m et a b ol i c  
a c i d osi s a n d  f or  pa t i en t s r ec ei vi n g  r eg i on a l  c i t r a t e a n t i c oa g u l a t i on  t h er a py  
m u st  b e g i ven  spec i a l  c on si d er a t i on . 

 
9 . The p ref erred  vasc ul ar ac c ess site f or the hemod ial y sis veno-venous c atheter 

is the:  
a )  F em or a l  vei n  
b )  S u b c l a vi a n  vei n  
c )  I nternal  j ug ul ar vein 

 
Th e i n t er n a l  j u g u l a r  vei n  i s t h e pr ef er r ed  si t e f or  i n ser t i on  of  a  h em od i a l y si s 
va sc u l a r  a c c ess c a t h et er  d u e t o t h e ea se of  i n ser t i on  a n d  l ow er  r i sk  of  
c om pl i c a t i on s a ssoc i a t ed  w i t h  i t . 
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1 0 . I f  the p atient is immob il iz ed ,  the op timal  and  easiest site f or insertion is the:  

a)  I nternal  j ug ul ar vein 
b )  F emoral  vein 
c )  S u b c l a vi a n  vei n  

 
I f  t h e pa t i en t  i s i m m ob i l i z ed ,  t h e opt i m a l  a n d  ea si est  si t e of  i n ser t i on  of  a  
h em od i a l y si s va sc u l a r  a c c ess c a t h et er  i s t h e f em or a l  vei n . 
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6 .  C o m p l i c a t i o n s  r e l a t e d  t o  C R R T  
 
B ot h  pa t i en t -r el a t ed  a n d  t ec h n i c a l  pr ob l em s c a n  b e a ssoc i a t ed  w i t h  C R R T 
t r ea t m en t .  Th e f ol l ow i n g  a r e pot en t i a l  c om pl i c a t i on s r el a t ed  t o C R R T:  
 
(a )  I nf ec tion r el a t ed  t o c on t a m i n a t i on  of  a c c ess or  eq u i pm en t . 
 
(b )  V asc ul ar ac c ess c omp l ic ations r el a t ed  t o va sc u l a r  spa sm  (i n i t i a l  B F R  t oo h i g h ) ,  
m ovem en t  of  c a t h et er  a g a i n st  vessel  w a l l  or  i m pr oper  l en g t h  of  h em od i a l y si s 
c a t h et er  i n ser t ed . 
 
(c )  F l uid  vol ume d ef ic it (d eh y d r a t i on )  r el a t ed  t o ex c essi ve f l u i d  r em ova l  w i t h ou t  
a ppr opr i a t e f l u i d  r epl en i sh m en t . 
 
(d )  H y p otension r el a t ed  t o ex c essi ve i n t r a va sc u l a r  vol u m e d epl et i on ,  u n d er l y i n g  
c a r d i a c  d y sf u n c t i on ,  or  va sopl eg i c  st a t e. 
 
(e)  E l ec trol y te imb al anc es r el a t ed  t o h i g h  u l t r a f i l t r a t i on  r a t es (h i g h  c l ea r a n c es) ,  
i n a d eq u a t e r epl en i sh m en t  of  el ec t r ol y t es b y  i n t r a ven ou s i n f u si on ,  or  i n a d eq u a t e 
r epl en i sh m en t  of  b i c a r b on a t e l oss d u r i n g  C R R T. 
 
(f )  A c id / B ase imb al anc e r el a t ed  t o r en a l  d y sf u n c t i on  a n d  r espi r a t or y  c om pr om i se. 
 
(g )  B l ood  l oss ( antic oag ul ation)  r el a t ed  t o i n ef f ec t i ve a n t i c oa g u l a t i on  t h er a py ,  
c l ot t i n g  of  h em of i l t er ,  i n a d ver t en t  d i sc on n ec t i on  i n  t h e C R R T sy st em ,  h em or r h a g e 
d u e t o over -a n t i c oa g u l a t i on ,  or  b l ood  f i l t er  l ea k s. 
 
(h )  A ir emb ol us r el a t ed  t o l ea k s or  f a u l t y  c on n ec t i on s i n  t u b i n g ,  c r a c k s (h a i r l i n e)  on  
h em od i a l y si s c a t h et er ,  u n a r m ed  or  m a l f u n c t i on i n g  a i r  d et ec t or ,  or  l i n e sepa r a t i on . 
 
(i )  Reac tion to A N 6 9  hemof il ter r el a t ed  t o r ea c t i on  t o et h y l en e ox i d e (st er i l i z i n g  
a g en t ) ,  u se of  A C E  i n h i b i t or s,  or  c om pl em en t  a c t i va t i on . 
 
(j )  P y rog enic  reac tions r el a t ed  t o en d ot ox i n  l ea k  f r om  m em b r a n e,  c on t a m i n a t i on  of  
a c c ess or  eq u i pm en t  d u r i n g  set u p,  or  c on t a m i n a t ed  sol u t i on . 
 
(k )  Card iac  arrest r el a t ed  t o pr of ou n d  h y pot en si on / h y per t en si on ,  h em ol y si s,  a i r  
em b ol i sm ,  c i r c u l a t or y  over l oa d ,  or  a r r y t h m i a s. 
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7 .  P r e -C R R T  P a t i e n t  A s s e s s m e n t  
 
7 . 1  A N N A  P r a c t i c e  S t a n d a r d s  a n d  G u i d e l i n e s  f o r  C R R T  ( e n d o r s e d  b y  

A A C N )  
 
P r i or  t o i n i t i a t i n g  C R R T,  a  c om pr eh en si ve a ssessm en t  of  t h e pa t i en t  i s r eq u i r ed  t o 
est a b l i sh  pa t i en t  b a sel i n e. Th i s a ssessm en t  sh ou l d  i n c l u d e a  c om pl et e m ed i c a l  
h i st or y  – pa st  i l l n esses a n d  c u r r en t  d i sea se pr oc ess,  c u r r en t  m ed i c a t i on s a n d  
r el eva n t  l a b  d a t a . A  h ea d -t o-t oe a ssessm en t  sh ou l d  a l so b e per f or m ed  w i t h  
em ph a si s on  t h e f ol l ow i n g  pa r a m et er s:  
 
Central  N ervous S y stem 

- m en t a t i on  
- or i en t a t i on  t o per son ,  t i m e a n d  pl a c e 
- a b i l i t y  t o c om m u n i c a t e 
- i n t r a c r a n i a l  pr essu r e/ c er eb r a l  per f u si on  pr essu r e (i f  m on i t or ed )  
- f u n c t i on  of  c r a n i a l  n er ves 
- d eep t en d on  r ef l ex es of  ex t r em i t i es 
- m ob i l i t y / i m m ob i l i t y  
- b i l a t er a l  m u sc l e st r en g t h  
- u se of  sed a t i ve/ a n est h et i c  a g en t s,  m u sc l e r el a x a n t s or  pa r a l y t i c  a g en t s 

 
Card iovasc ul ar S y stem 

- h ea r t  sou n d s – g a l l op S 4  S 3,  per i c a r d i a l  f r i c t i on  r u b  
- b l ood  pr essu r e 
- b a sel i n e E K G ,  h ea r t  r a t e a n d  r h y t h m  
- a pi c a l / r a d i a l  pu l ses a n d  per i ph er a l  pu l ses a n d  st r en g t h  of  pu l ses 

b i l a t er a l l y . 
- pr esen c e of  ed em a  - l oc a t i on  a n d  g r a d i n g  (a b sen t ,  t r a c e,  m od er a t e,  g r oss 

- 0  - 4 + )  
- h em od y n a m i c  pa r a m et er s – c en t r a l  ven ou s pr essu r e (C V P ) ,  pu l m on a r y  

a r t er y  w ed g e pr essu r e (P A W P ) ,  pu l m on a r y  a r t er y  d i a st ol i c  pr essu r e (P A D ) ,  
c a r d i a c  ou t pu t  (C O ) ,  c a r d i a c  i n d ex  (C I ) ,  st r ok e vol u m e (S V ) ,  a n d  ej ec t i on  
f r a c t i on  (E F )  

- c or e t em per a t u r e 
- c u r r en t  c a r d i a c  m ed i c a t i on s/ i n f u si on s,  va sopr essor s 
- i n t r a a or t i c  b a l l oon  pu m p (I A B P )  
- t em por a r y  or  per m a n en t  pa c em a k er  
- ven t r i c u l a r  a ssi st  d evi c e 
- c a r d i a c  r epor t s ( i .e. ,  ec h oc a r d i og r a m )  i f  a ppl i c a b l e. 
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Resp iratory  S y stem 

- b r ea t h  sou n d s a n d  r espi r a t or y  ef f or t  
- C X R  – pr esen c e/ a b sen c e of  pl eu r a l  ef f u si on s,  C H F ,  A R D S ,  pn eu m on i a ,  et c . 
- ox y g en a t i on  st a t u s a n d  b a sel i n e a r t er i a l  b l ood  g a s 
- c on t i n u ou s m on i t or i n g  of  ox y g en  sa t u r a t i on  
- ox y g en  d el i ver y  sy st em  – n a sa l  pr on g s,  f a c e m a sk ,  r eb r ea t h e/ n on -r eb r ea t h e 

m a sk ,  b i pa p (posi t i ve pr essu r e ven t i l a t i on ) ,  i n t u b a t ed  a n d  ven t i l a t ed . 
- i f  ven t i l a t ed  – ven t i l a t i on  m od e a n d  c u r r en t  set t i n g s 
- ex t r a c or por ea l  m em b r a n e ox y g en a t or  (E C M O )  
- b r on c h osc opy  r epor t  i f  a va i l a b l e 

 
G astrointestinal  S y stem 

- b ow el  sou n d s i n  f ou r  q u a d r a n t s 
- b ow el  pa t t er n s – pr esen c e of  d i a r r h ea ,  i n c on t i n en c e of  st ool ,  et c . 
- pr esen c e of  n a sog a st r i c ,  or a l  g a st r i c  or  sm a l l  b or e f eed i n g  t u b e 
- n u t r i t i on a l  st a t u s – or a l ,  t u b e f eed s,  pa r en t er a l  n u t r i t i on ,  m et a b ol i c  c a r t  

a ssessm en t  i f  a va i l a b l e or  2 4  h ou r  c a l or i e c ou n t  
- d i a g n ost i c  r epor t s i f  a va i l a b l e (en d osc opy  or  pr oc t osc opy )  

 
Renal  S y stem 

- f l u i d  vol u m e st a t u s – i n t a k e a n d  ou t pu t  
- w ei g h t  (pr ea d m i ssi on  a n d  c u r r en t )  
- et i ol og y  of  r en a l  f a i l u r e,  a c u t e ver su s c h r on i c  r en a l  d y sf u n c t i on  
- u r i n e ou t pu t  pa t t er n s – pr esen c e of  f ol ey  c a t h et er  
- pr esen c e of  h em od i a l y si s va sc u l a r  c a t h et er  or  f i st u l a  
- t y pes a n d  r a t es of  f l u i d s a d m i n i st er ed  
- t y pes a n d  a m ou n t  of  f l u i d  l oss f r om  a l t er n a t e sou r c es ( i .e. ,  c h est  t u b es,  

n a sog a st r i c  t u b e,  w ou n d  d r a i n s,  f ol ey  c a t h et er ,  st ool ,  i n sen si b l e l osses)  
- m u c ou s m em b r a n es 
- el ec t r ol y t e a n d  a c i d -b a se b a l a n c es 
- d i a g n ost i c  r en a l  st u d i es ( i .e. ,  u l t r a sou n d )  

 
D ermatol og ic  

- pr esen c e of  su r g i c a l  or  t r a u m a  w ou n d s,  sc a r s 
- sk i n  i n t eg r i t y  – pr esen c e of  u l c er s,  r a sh es,  ec c h y m osi s,  h em a t om a s,  

i n d u r a t i on ,  er y t h em a  
- sk i n  c ol or ,  t em per a t u r e a n d  t u r g or . 
- pr esen c e a n d  pa t en c y  of  i n d w el l i n g  i n t r a ven ou s a n d / or  i n t r a a r t er i a l  

c a t h et er s. 
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H ematol og ic al / I mmunol og ic al  

- pr esen c e of  k n ow n  H I V ,  V R E ,  M R S A ,  H ep A ,  B ,  or  C . 
- d i a g n ost i c  c u l t u r es/ l a b  r epor t s 
- pr esen c e of  f ever  or  h y pot h er m i a  
- c u r r en t  a n t i b i ot i c  a d m i n i st r a t i on  

 
P sy c hosoc ial  

- pa t i en t / f a m i l y  u n d er st a n d i n g  of  c u r r en t  i l l n ess a n d  pa st  m ed i c a l  i l l n ess 
- a va i l a b l e su ppor t  sy st em s,  r el i g i ou s a f f i l i a t i on s 
- pa t i en t / f a m i l y  pa st  ef f ec t i ve c opi n g  m ec h a n i sm s 
- pa t i en t / f a m i l y  t ea c h i n g  of  C R R T t h er a py  
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7 . 2  Q U I Z  
 
1 . P re-CRRT p atient assessment shoul d  inc l ud e a med ic al  history  ( p ast and  

p resent) ,  c urrent med ic ations,  and  rel evant l ab  d ata. 
a )  Tr u e 
b )  F a l se 

 
2 . A  thoroug h head -to-toe assessment of  the p atient is not req uired  p rior to 

initiating  CRRT therap y . 
a )  Tr u e 
b )  F a l se 

 
3 . A s this is a d ial y tic  therap y ,  onl y  assessment of  renal  status is req uired . 

a )  Tr u e 
b )  F a l se 

 
4. A ssessment of  c ard iovasc ul ar status w oul d  inc l ud e ( b ut is not l imited  to) :  

hemod y namic  p arameters,  b l ood  p ressure,  heart rate and  rhy thm,  c ore 
temp erature,  heart sound s and  c urrent c ard iac  med ic ations. 
a )  Tr u e 
b )  F a l se 

 
5 . A ssessment of  use of  sed ation/ anesthetic / p aral y tic  ag ents and  musc l e 

rel ax ants shoul d  b e inc l ud ed  in the c entral  nervous sy stem assessment. 
a )  Tr u e 
b )  F a l se 

 
6 . Resp iratory  sy stem assessment shoul d  inc l ud e ( b ut not b e l imited  to) :  b reath 

sound s,  resp iratory  ef f ort,  CX R,  ox y g enation/ A B G ,  c ontinuous ox y g en 
saturation,  ox y g en d el ivery  sy stem and ,  if  ventil ated ,  c urrent ventil ator mod e 
and  setting s. 
a )  Tr u e 
b )  F a l se 

 
7 . The p atient’ s nutritional  status,  b ow el  p atterns,  p resenc e/ ab senc e of  b ow el  

sound s are not rel evant to treatment. 
a )  Tr u e  
b )  F a l se 
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8 . F l uid  vol ume status,  w eig ht,  etiol og y  of  renal  f ail ure,  amount/ ty p e/ sourc e of  

f l uid  l oss,  ac id -b ase status and  ty p es and  amounts of  f l uid  ad ministration,  
etc .,  are sig nif ic ant f ac tors in assessing  renal  status. 
a )  Tr u e 
b )  F a l se 

 
9 . A ssessment of  d ermatol og ic ,  hematol og ic al  and  immunol og ic al  sy stems 

shoul d  al so b e inc l ud ed  in the head -to-toe assessment. 
a )  Tr u e 
b )  F a l se 

 
1 0 . I t is imp ortant to assess b oth the p atient’ s and  the f amil y ’ s und erstand ing  of  

the d isease p roc ess,  c op ing  mec hanisms and  sup p orts. O p en c ommunic ation 
and  ed uc ation of  b oth p atient and  f amil y  reg ard ing  the p atient’ s therap y  and  
treatment g oal s shoul d  b e d one p rior to initiation of  therap y . 
a )  Tr u e 
b )  F a l se 
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7 . 3  A N S W E R S  t o  q u i z  
 
1 . P re-CRRT p atient assessment shoul d  inc l ud e a med ic al  history  ( p ast and  

p resent) ,  c urrent med ic ations,  and  rel evant l ab  d ata. 
a)  True 
b )  F a l se 

 
Th e pr e-C R R T pa t i en t  a ssessm en t  sh ou l d  i n c l u d e a  m ed i c a l  h i st or y ,  c u r r en t  
m ed i c a t i on s a n d  r el eva n t  l a b  d a t a . 

 
2 . A  thoroug h head -to-toe assessment of  the p atient is not req uired  p rior to 

initiating  CRRT therap y . 
a )  Tr u e 
b )  F al se 

 
A  t h or ou g h  h ea d -t o-t oe a ssessm en t  pr i or  t o est a b l i sh i n g  C R R T i s i m por t a n t  i n  
est a b l i sh i n g  b a sel i n es. 

 
3 . A s this is a d ial y tic  therap y ,  onl y  assessment of  renal  status is req uired . 

a )  Tr u e 
b )  F al se 

 
A l t h ou g h  t h i s i s a  d i a l y t i c  t h er a py ,  a l l  sy st em s m a y  b e a f f ec t ed . Th er ef or e a  
t ot a l  sy st em  a ssessm en t  i s n ec essa r y . 

 
4. A ssessment of  c ard iovasc ul ar status w oul d  inc l ud e ( b ut is not l imited  to) :  

hemod y namic  p arameters,  b l ood  p ressure,  heart rate and  rhy thm,  c ore 
temp erature,  heart sound s and  c urrent c ard iac  med ic ations. 
a)  True 
b )  F a l se 

 
Th ese pa r a m et er s,  a s w el l  a s ot h er s,  w ou l d  b e i n c l u d ed  i n  t h e c a r d i ova sc u l a r  
a ssessm en t  of  t h e pa t i en t . 

 
5 . A ssessment of  use of  sed ation/ anesthetic / p aral y tic  ag ents and  musc l e 

rel ax ants shoul d  b e inc l ud ed  in the c entral  nervous sy stem assessment. 
a)  True 
b )  F a l se 

 
I t  i s i m por t a n t  t o n ot e t h e u se of  sed a t i on / a n est h et i c  a g en t s,  pa r a l y t i c  a g en t s 
a n d  m u sc l e r el a x a n t s a s pa r t  of  t h e c en t r a l  n er vou s sy st em  a ssessm en t . 
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6 . Resp iratory  sy stem assessment shoul d  inc l ud e ( b ut not b e l imited  to) :  b reath 

sound s,  resp iratory  ef f ort,  CX R,  ox y g enation/ A B G ,  c ontinuous ox y g en 
saturation,  ox y g en d el ivery  sy stem and ,  if  ventil ated ,  c urrent ventil ator mod e 
and  setting s. 
a)  True 
b )  F a l se 

 
Th e r espi r a t or y  sy st em  a ssessm en t  sh ou l d  i n c l u d e t h ese pa r a m et er s. 

 
7 . The p atient’ s nutritional  status,  b ow el  p atterns,  p resenc e/ ab senc e of  b ow el  

sound s are not rel evant to treatment. 
a )  Tr u e  
b )  F al se 

 
I t  i s i m por t a n t  t o n ot e t h e pa t i en t ’ s c u r r en t  n u t r i t i on a l  st a t u s a n d  b ow el  
pa t t er n s. I f  t h e pa t i en t  i s ex per i en c i n g  d i a r r h ea  or  i n c on t i n en c e of  st ool ,  t h ese 
f a c t or s c ou l d  a f f ec t  t h e h em od i a l y si s c a t h et er  si t e sel ec t i on . 

 
8 . F l uid  vol ume status,  w eig ht,  etiol og y  of  renal  f ail ure,  amount/ ty p e/ sourc e of  

f l uid  l oss,  ac id -b ase status and  ty p es and  amounts of  f l uid  ad ministration,  
etc .,  are sig nif ic ant f ac tors in assessing  renal  status. 
a)  True 
b )  F a l se 

 
F l u i d  vol u m e st a t u s,  w ei g h t  (pr evi ou s a n d  c u r r en t ) ,  et c .,  a r e a l l  si g n i f i c a n t  
f a c t or s i n  r en a l  a ssessm en t . 

 
9 . A ssessment of  d ermatol og ic ,  hematol og ic al  and  immunol og ic al  sy stems 

shoul d  al so b e inc l ud ed  in the head -to-toe assessment. 
a)  True 
b )  F a l se 

 
D er m a t ol og i c ,  h em a t ol og i c a l  a n d  i m m u n ol og i c a l  d a t a  sh ou l d  b e i n c l u d ed  i n  
t h e a ssessm en t . 

 
1 0 . I t is imp ortant to assess b oth the p atient’ s and  the f amil y ’ s und erstand ing  of  

the d isease p roc ess,  c op ing  mec hanisms and  sup p orts. O p en c ommunic ation 
and  ed uc ation of  b oth p atient and  f amil y  reg ard ing  the p atient’ s therap y  and  
treatment g oal s shoul d  b e d one p rior to initiation of  therap y . 
a)  True 
b )  F a l se 

 
I t  i s i m por t a n t  t o a ssess b ot h  t h e pa t i en t ’ s a n d  t h e f a m i l y ’ s k n ow l ed g e a n d  
su ppor t  sy st em s. E d u c a t i on  r eg a r d i n g  C R R T t r ea t m en t  a n d  t r ea t m en t  g oa l s 
sh ou l d  b e d i sc u ssed  w i t h  pa t i en t / f a m i l y  pr i or  t o i n i t i a t i on  of  t h er a py . 
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8 .  I n i t i a t i o n  o f  T h e r a p y  
 
8 . 1  A N N A  G u i d e l i n e s  a n d  S t a n d a r d s  f o r  C R R T  
 

- U si n g  u n i ver sa l  pr ec a u t i on s a s r ec om m en d ed  b y  t h e C en t er s f or  D i sea se 
C on t r ol ,  a ssess va sc u l a r  a c c ess(es)  i n ser t i on  si t e f or  pr ob l em s. 

 
- A ssess a n d  r ec or d  t h e pa t i en t ’ s vi t a l  si g n s a n d  h em od y n a m i c  pa r a m et er s 

pr i or  t o i n i t i a t i on  of  t h er a py . 
 

- R evi ew  ph y si c i a n ’ s or d er s a n d  r el eva n t  l a b  d a t a . 
 

- P r epa r e va sc u l a r  a c c ess(es)  u si n g  st er i l e t ec h n i q u e a c c or d i n g  t o est a b l i sh ed  
pr ot oc ol s pr i or  t o i n i t i a t i on  of  t h er a py . 

 
- C on n ec t  b l ood  t u b i n g  (a c c ess a n d  r et u r n )  t o a ppr opr i a t e va sc u l a r  a c c ess 

por t s t o est a b l i sh  t h e ven o-ven ou s ex t r a c or por ea l  c i r c u i t . 
 

- I f  u si n g  pu m p-a ssi st ed  t ec h n i q u e (C R R T sy st em  set -u p a n d  pr i m ed  
a c c or d i n g  t o sy st em  i n st r u c t i on s pr i or  t o i n i t i a t i on ) ,  set  b l ood  f l ow  r a t e. S t a r t  
b l ood  f l ow  r a t e a t  5 0  m l / m i n  a n d  i n c r ea se a s pr esc r i b ed  (or  a s pa t i en t  
t ol er a t es) . D epen d i n g  u pon  t h er a py  c h osen ,  set  f l u i d  r em ova l ,  d i a l y sa t e a n d  
r epl a c em en t  sol u t i on  f l ow  r a t es a s pr esc r i b ed . 

 
- E n su r e a l l  l i n es a r e sec u r e. 

 
- A d m i n i st er  a n t i c oa g u l a n t  a n d  i n i t i a t e i n f u si on  i f  a ppl i c a b l e. 

 
- D oc u m en t  t h e pa t i en t ’ s h em od y n a m i c  st a b i l i t y  w i t h  i n i t i a t i on  of  t h er a py .  
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9 .  I n t r a t h e r a p y  M o n i t o r i n g  
 
9 . 1  A N N A  S t a n d a r d s  a n d  G u i d e l i n e s  f o r  C R R T  
 
Th e c r i t i c a l  c a r e n u r se m u st  c on t i n u ou sl y  m on i t or  t h e f ol l ow i n g  pa r a m et er s w h i l e 
t h e pa t i en t  i s u n d er g oi n g  C R R T:  
 

- b l ood  pr essu r e,  h ea r t  r a t e,  c a r d i a c  r h y t h m ,  t em per a t u r e  
- h em od y n a m i c  st a b i l i t y  
- l evel  of  c on sc i ou sn ess,  m en t a t i on  
- f l u i d  vol u m e st a t u s 
- ox y g en a t i on  a n d  r espi r a t or y  st a t u s (a c i d / b a se b a l a n c e)  
- el ec t r ol y t e b a l a n c e 
- c oa g u l a t i on  a n d  h em a t ol og i c  st a t u s 
- n u t r i t i on a l  st a t u s/ h y per g l y c em i a  
- i n f ec t i on  
- a i r  em b ol u s 
- sec u r i t y  a n d  pa t en c y  of  ex t r a c or por ea l  c i r c u i t  b y  est a b l i sh ed  pr ot oc ol s 
- a n t i c oa g u l en t  d el i ver y  a n d  ef f ec t i ven ess 
- b l ood  f l ow  r a t e a n d  u l t r a f i l t r a t i on  f l ow  r a t e 
- d i a l y sa t e f l ow  r a t e a n d  r epl a c em en t  f l ow  r a t e (i f  a ppl i c a b l e)  
- pr essu r e m on i t or  i n f or m a t i on  
- a l a r m s a n d  r espon se 
- c ol or  of  u l t r a f i l t r a t e/ f i l t er  b l ood  l ea k  
- c ol or  a n d  t em per a t u r e of  C R R T c i r c u i t  
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1 0 .  T e r m i n a t i o n  o f  T h e r a p y  
 
Th e d ec i si on  t o t er m i n a t e C R R T t r ea t m en t  i s m a d e b y  a  n eph r ol og i st  or  a n  
i n t en si vi st  b a sed  on  t h e pa t i en t ’ s r en a l  r ec over y  or  t h e pa t i en t ’ s st a t u s – r ec over y  
f r om  a c u t e i l l n ess or  f u t i l i t y  of  f u r t h er  t r ea t m en t  –,  or  b y  t h e i n f or m ed  d ec i si on  of  
t h e pa t i en t  (or  f a m i l y  i f  t h e pa t i en t  i s i n c a pa c i t a t ed ) . O n c e t h e d ec i si on  i s m a d e t o 
t er m i n a t e C R R T t r ea t m en t ,  C R R T w i l l  b e d i sc on t i n u ed  f ol l ow i n g  est a b l i sh ed  
pr ot oc ol s,  u si n g  u n i ver sa l  pr ec a u t i on s a s pr esc r i b ed  b y  t h e C en t er s f or  D i sea se 
C on t r ol . 
 

- E x t r a c or por ea l  c i r c u i t  w i l l  b e d i sc on t i n u ed  a s per  est a b l i sh ed  pr ot oc ol . 
- H em od i a l y si s va sc u l a r  c a t h et er  c a r e w i l l  b e a d m i n i st er ed  a s per  est a b l i sh ed  

pr ot oc ol . 
- Th e pr oc ess w i l l  b e d oc u m en t ed . 

 
1 0 . 1  P o s t -t h e r a p y  p a t i e n t  a s s e s s m e n t  ( A N N A  S t a n d a r d s  a n d  G u i d e l i n e s )  
 

- pa t i en t / f a m i l y  ed u c a t i on  r el a t ed  t o d i sc on t i n u a t i on  of  C R R T 
- em ot i on a l  st a t u s a n d  su ppor t  sy st em s 
- c og n i t i ve f u n c t i on  
- c opi n g  m ec h a n i sm s 
- b eh a vi ou r  
- sy m pt om s of  st r ess or  per c ei ved  d eg r ee of  st r ess 
- per c ei ved  q u a l i t y  of  l i f e,  a l t er a t i on  of  l i f est y l e 

 
1 0 . 2  E v a l u a t i o n  o f  t h e r a p y  
 

- c om pl i c a t i on s 
- d u r a t i on  a n d  t y pe of  r en a l  r epl a c em en t  t h er a py  
- n u m b er  of  d a y s i n  I C U ,  l en g t h  of  h ospi t a l i z a t i on  
- oper a t i ve pr oc ed u r es 
- m ed i c a l  c on d i t i on  
- pr ob a b i l i t y  of  i m pr ovem en t  
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1 0 . 3  Q U I Z  
 
1 . Continuous monitoring  of  the p atient and  CRRT sy stem is not req uired . 

a )  Tr u e 
b )  F a l se 

 
2 . The d ec ision to d isc ontinue CRRT is mad e b y  a nep hrol og ist,  an intensivist or 

the p atient/ f amil y . 
a )  Tr u e 
b )  F a l se 

 
3 . CRRT shoul d  b e d isc ontinued  f ol l ow ing  estab l ished  p rotoc ol s and  universal  

p rec autions. 
a )  Tr u e 
b )  F a l se 

 
4. O nc e CRRT has b een d isc ontinued ,  a p sy c ho/ soc ial  assessment of  the p atient 

shoul d  b e inc l ud ed  as p art of  the d oc umentation of  the p roc ess and  
eval uation of  therap y . 
a )  Tr u e 
b )  F a l se 

 
5 . A ssessment of  ef f ec tiveness of  therap y ,  c omp l ic ations,  d uration and  ty p e of  

renal  rep l ac ement therap y ,  med ic al  status and  p rob ab il ity  of  imp rovement 
d oes not req uire eval uation. 
a )  Tr u e 
b )  F a l se 

 
6 . O ng oing  ed uc ation of  p atient/ f amil y  reg ard ing  renal  rep l ac ement therap y ,  

the d isease p roc ess ( p ossib il ity  of  short or l ong  term I H D  therap y ) ,  p ossib l e 
al teration in l if esty l e,  and  q ual ity  of  l if e issues must b e ad d ressed  and  
d oc umented  as p art of  the eval uation f ol l ow ing  d isc ontinuation of  CRRT. 
a )  Tr u e 
b )  F a l se 
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1 0 . 4   A N S W E R S  t o  q u i z  
 
1 . Continuous monitoring  of  the p atient and  CRRT sy stem is not req uired . 

a )  Tr u e 
b )  F al se 

 
C on t i n u ou s m on i t or i n g  of  b ot h  pa t i en t  a n d  C R R T sy st em  i s r eq u i r ed  on c e 
C R R T t r ea t m en t  i s i n i t i a t ed . 

 
2 . The d ec ision to d isc ontinue CRRT is mad e b y  a nep hrol og ist,  an intensivist or 

the p atient/ f amil y . 
a)  True 
b )  F a l se 
 
Th e d ec i si on  t o d i sc on t i n u e C R R T i s m a d e b y  ei t h er  a  n eph r ol og i st ,  a n  
i n t en si vi st  or  t h e pa t i en t / f a m i l y . 

 
3 . CRRT shoul d  b e d isc ontinued  f ol l ow ing  estab l ished  p rotoc ol s and  universal  

p rec autions. 
a)  True 
b )  F a l se 
 
C R R T sh ou l d  b e d i sc on t i n u ed  u si n g  est a b l i sh ed  pr ot oc ol s a n d  u n i ver sa l  
pr ec a u t i on s. 

 
4. O nc e CRRT has b een d isc ontinued ,  a p sy c ho/ soc ial  assessment of  the p atient 

shoul d  b e inc l ud ed  as p art of  the d oc umentation of  the p roc ess and  
eval uation of  therap y . 
a)  True 
b )  F a l se 
 
O n c e C R R T h a s b een  d i sc on t i n u ed ,  a  psy c h o/ soc i a l  a ssessm en t  of  t h e pa t i en t  
sh ou l d  b e i n c l u d ed  a s pa r t  of  t h e d oc u m en t a t i on  of  t h e pr oc ess a n d  
eva l u a t i on  of  t h er a py . 

 
5 . A ssessment of  ef f ec tiveness of  therap y ,  c omp l ic ations,  d uration and  ty p e of  

renal  rep l ac ement therap y ,  med ic al  status and  p rob ab il ity  of  imp rovement 
d oes not req uire eval uation. 
a )  Tr u e 
b )  F al se 
 
A ssessm en t  of  ef f ec t i ven ess of  t h er a py ,  c om pl i c a t i on s,  d u r a t i on  a n d  t y pe of  
r en a l  r epl a c em en t  t h er a py ,  m ed i c a l  st a t u s a n d  pr ob a b i l i t y  of  i m pr ovem en t  i s 
a n  i m por t a n t  pa r t  of  t h e eva l u a t i on  pr oc ess. 
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6 . O ng oing  ed uc ation of  p atient/ f amil y  reg ard ing  renal  rep l ac ement therap y ,  

the d isease p roc ess ( p ossib il ity  of  short or l ong  term I H D  therap y ) ,  p ossib l e 
al teration in l if esty l e,  and  q ual ity  of  l if e issues must b e ad d ressed  and  
d oc umented  as p art of  the eval uation f ol l ow ing  d isc ontinuation of  CRRT. 
a)  True 
b )  F a l se 

 
O n g oi n g  ed u c a t i on  of  t h e pa t i en t  a n d  t h ei r  f a m i l y  i s a l w a y s r eq u i r ed . Th ese 
i ssu es m u st  b e d i sc u ssed  w i t h  t h e pa t i en t / f a m i l y  a n d  d oc u m en t ed  w i t h i n  t h e 
pa t i en t ’ s c h a r t . 
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S U M M A R Y  
 
C on t i n u ou s r en a l  r epl a c em en t  t h er a py  i s a  t h er a py  opt i on  t h a t  i s g a i n i n g  g r ea t er  
a c c ept a n c e a n d  i s b ec om i n g  m or e w i d el y  u sed  f or  t h e t r ea t m en t  of  b ot h  r en a l  a n d  
n on -r en a l  i l l n esses. A c u i t y  l evel s of  pa t i en t s i n  c r i t i c a l  c a r e a r e of t en  h i g h  d u e t o 
t h ei r  d i sea se pr oc ess a n d  h em od y n a m i c  i n st a b i l i t y . I n  m a n y  si t u a t i on s,  C R R T i s t h e 
on l y  t r ea t m en t  opt i on  a va i l a b l e t h a t  t h e c r i t i c a l  c a r e pa t i en t  popu l a t i on  m a y  
t ol er a t e. Th e c r i t i c a l  c a r e n u r se pl a y s a  pr om i n en t  r ol e i n  t h e su c c ess of  c on t i n u ou s 
r en a l  r epl a c em en t  t h er a py  t h r ou g h  c r i t i c a l  t h i n k i n g  a n d  pr ob l em  sol vi n g ,  a n  
ex t en si ve k n ow l ed g e b a se,  a d va n c ed  a ssessm en t  sk i l l s,  c on t i n u ou s m on i t or i n g ,  
i d en t i f i c a t i on  of  pr ob l em s (pot en t i a l  or  a c t u a l )  a n d  ea r l y  i n t er ven t i on . 
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