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Supplementary Content

Literature search strategy: MEDLINE (accessed via PubMed on Nov 23, 2015)

("anticoagulants"[All Fields] OR "heparin*"[All Fields] OR "heparin*"[tiab] OR "heparin"[MeSH Terms] 
OR "fondaparinux"[tiab] OR "anticoagulant*"[tiab] OR "warfarin"[tiab] OR "acenocumarol"[tiab] OR 
"coumarins"[MeSH Terms] OR "phenprocoumon"[tiab] OR "rivaroxaban"[tiab] OR "dabigatran"[tiab] OR 
"apixaban"[tiab]) AND ("parenteral nutrition, total"[MeSH Terms] OR "total parenteral nutrition"[All Fields] OR 
"parenteral nutrition"[tiab] OR "parenteral nutrition"[MeSH Terms] OR "parenteral nutrition"[All Fields]) (n=392).

Supplementary Figure 1 - Overview of the included and 
excluded papers.

Supplementary Figure 2 - Summary of risk of bias in interventional studies.
The "Risk of bias" figure was drawn on the basis of the indications provided by the Cochrane Collaborations 
and using the model available in RevMan software.
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Anticoagulants for parenteral nutrition
Su

pp
le

m
en

ta
ry

 T
ab

le
 I

 - 
B

as
el

in
e 

ch
ar

ac
te

ri
st

ic
s 

of
 th

e 
ob

se
rv

at
io

na
l s

tu
di

es
.

St
ud

y
Po

pu
la

tio
n

C
en

tr
al

 v
en

ou
s a

cc
es

s
Pa

tie
nt

s,
n 

(♂
, a

ge
)a

Tr
ea

tm
en

t
Fo

llo
w

-u
p

O
ut

co
m

e

D
ol

le
ry

, 1
99

4 
(r

)25
C

hi
ld

re
n

H
ic

km
an

 o
r B

ro
vi

ac
 C

V
C

32
(n

a;
 0

-1
3)

U
FH

 1
 u

ni
t/m

L 
(n

=8
), 

no
 h

ep
ar

in
 (n

=2
4)

R
an

ge
 0

.4
-7

 y
ea

rs
(A

)s
ym

pt
om

at
ic

 P
E,

 
A

C
 p

re
va

le
nc

e

A
nd

re
w,

 1
99

5 
(c

s)
21

 
C

hi
ld

re
n 

Si
ng

le
-lu

m
en

, t
hi

ck
-w

al
le

d 
si

lic
on

e 
ru

bb
er

12
(6

; 0
-6

)
W

ar
fa

rin
 (d

iff
er

en
t l

en
gt

h 
an

d 
IN

R
 ta

rg
et

)
N

ot
 a

va
ila

bl
e

A
C

 p
re

va
le

nc
e

N
ew

al
l, 

20
03

 (p
)29

C
hi

ld
re

n
N

ot
 a

va
ila

bl
e

8
(n

a;
 0

-1
7)

IN
R

-a
dj

us
te

d 
w

ar
fa

rin
 (I

N
R

 
ta

rg
et

 2
.0

-3
.0

 o
r 1

.3
-2

.0
; n

=8
)

15
.2

 w
ar

fa
rin

 y
ea

rs
 (m

ea
n 

69
1.

6 
da

ys
; 

m
ed

ia
n 

81
7;

 r
an

ge
 1

86
-

1,
02

5)

Ph
ar

m
ac

ol
og

ic
al

 st
ud

y,
 

qu
al

ity
 o

f A
C

 tr
ea

tm
en

t

Ve
gt

in
g,

 2
01

2 
(r-

p)
36

 
C

hi
ld

re
n

Su
bc

ut
an

eo
us

 tu
nn

el
le

d 
si

ng
le

- 
or

 d
ou

bl
e-

lu
m

en
 c

en
tra

l l
in

es
 

an
d 

po
rts

32
(n

a;
 0

-1
7)

N
ad

ro
pa

rin
 8

0 
IU

/k
g 

or
 

ac
en

oc
ou

m
ar

ol
 (n

=1
8)

; 
no

 A
C

 (n
=2

7)
M

ed
ia

n 
25

 m
on

th
s (

ra
ng

e 2
-1

67
)

(A
) s

ym
pt

om
at

ic
 C

RT
, 

bl
ee

di
ng

, A
C

 p
re

va
le

nc
e

La
de

fo
ge

d,
 1

98
1 

(r
)28

A
du

lts
 a

nd
 c

hi
ld

re
n

Po
ly

vi
ny

l c
hl

or
id

e 
or

 B
ro

vi
ac

 
C

V
C

70
 

(3
3;

 4
6,

 6
-6

9)
Ph

en
pr

oc
ou

m
on

 
or

 U
FH

 5
,0

00
 IU

 b
id

M
ed

ia
n 

4.
5 

m
on

th
s (

ra
ng

e 
1-

63
)

Sy
m

pt
om

at
ic

 C
RT

, 
A

C
 p

re
va

le
nc

e

Sc
hm

id
t-S

, 1
99

0 
(r

)32
A

du
lts

 a
nd

 c
hi

ld
re

n 
B

ro
vi

ac
 C

V
C

 (d
iff

er
en

t v
en

ou
s 

ac
ce

ss
)

35
(n

a;
 0

-2
3)

U
FH

 (1
 U

I/m
L 

PN
 so

lu
tio

n)
M

ea
n 

57
7 

da
ys

 (r
an

ge
 5

8-
2.

63
3)

 
Sy

m
pt

om
at

ic
 P

E,
 

A
C

 p
re

va
le

nc
e

Im
pe

ria
l, 

19
83

 (r
)27

A
du

lts
H

ic
km

an
 C

V
C

10
10

U
FH

<6
,0

00
 U

I/d
ay

 (n
=1

29
); 

6,
00

0 
U

I/d
ay

 (n
=8

58
); 

no
 A

C
 (n

=2
3)

M
ea

n 
25

 d
ay

s (
2-

56
) i

n 
lo

w
-d

os
e 

U
FH

; m
ea

n 
14

 d
ay

s (
2-

42
) 

in
 h

ig
h-

do
se

 U
FH

(A
)s

ym
pt

om
at

ic
 C

RT
, 

A
C

 p
re

va
le

nc
e

B
er

n,
 1

98
6 

(p
)22

A
du

lts
Si

lic
on

e 
ru

bb
er

 H
ic

km
an

 o
r 

B
ro

vi
ac

 C
V

C
26

U
FH

 2
00

0 
IU

/d
ay

 fl
us

he
s 

(a
ll 

pa
tie

nt
s)

. W
ar

fa
rin

 2
.0

 m
g 

qd
 (n

=1
3)

; n
o 

w
ar

fa
rin

 (n
=1

3)

W
ar

fa
rin

 3
,2

35
 d

ay
s;

 n
o 

w
ar

fa
rin

 2
,7

63
)

Sy
m

pt
om

at
ic

 C
RT

, 
A

C
 p

re
va

le
nc

e

Ve
er

ab
ag

u,
 1

99
4 

(r
)35

A
du

lts
N

ot
 a

va
ila

bl
e

90
(4

7;
 5

0)

M
in

id
os

e 
w

ar
fa

rin
 1

-2
 m

g/
da

y 
(n

=5
3)

, I
N

R
-a

dj
us

te
d 

w
ar

fa
rin

 
(n

=1
8)

, n
o 

w
ar

fa
rin

 (n
=4

6)
; 

U
FH

 6
,0

00
 IU

/d
ay

 (a
ll 

pa
tie

nt
s)

1,
31

2 
m

on
th

s (
m

in
i-d

os
e)

, 
61

9 
m

on
th

s (
IN

R
-a

dj
us

te
d)

, 
93

1 
m

on
th

s (
no

 w
ar

fa
rin

)

Sy
m

pt
om

at
ic

 C
RT

, 
A

C
 p

re
va

le
nc

e

D
ue

rk
se

n,
 1

99
6 

(r
)26

A
du

lts
Pe

rm
an

en
t C

V
C

 (H
ic

km
an

 
n=

38
, v

en
ou

s a
cc

es
s d

is
cs

 n
=9

)
47

(4
3;

 3
6)

W
ar

fa
rin

 1
 m

g/
da

y 
vs

 (n
=9

), 
no

 w
ar

fa
rin

 (n
=4

0)
M

ea
n 

6.
3 

m
on

th
s

Sy
m

pt
om

at
ic

 C
RT

, b
le

ed
in

g,
 

A
C

 p
re

va
le

nc
e

C
ow

l, 
20

00
 (p

)23
A

du
lts

PI
C

C
 v

s C
V

C
10

2
(5

6;
 2

1-
88

)
U

FH
 fl

us
he

s w
ith

 3
 m

L 
(U

FH
 1

00
 IU

/m
l),

 sy
st

em
ic

 A
C

N
ot

 a
va

ila
bl

e
A

C
 p

re
va

le
nc

e

v 
G

os
su

m
, 2

00
1 

(c
s)

34
A

du
lts

C
V

C
22

8
(n

a;
 0

-2
3)

A
ny

 A
C

12
 m

on
th

s
A

C
 p

re
va

le
nc

e

Pu
ig

gr
os

, 2
01

2 
(c

s)
31

A
du

lts
Tu

nn
el

le
d 

C
V

C
 (7

7.
6%

), 
im

pl
an

te
d 

po
rt 

(2
2.

4%
)

49
(1

6;
 5

2)
A

ny
 A

C
 (n

=1
1,

 2
2%

); 
flu

sh
es

 w
ith

 U
FH

 (n
=3

4,
 6

9%
)

M
ea

n 
57

.4
 m

on
th

s
(r

an
ge

 1
-2

86
)

A
C

 p
re

va
le

nc
e

O
lth

of
, 2

01
4 

(r
)30

A
du

lts
H

ic
km

an
, p

or
t-a

-c
at

h
21

2 
(1

02
; 4

8)
A

ny
 sy

st
em

ic
 A

C
To

ta
l: 

60
0 

ca
th

et
er

-y
ea

r
A

C
 p

re
va

le
nc

e

To
ur

è,
 2

01
4 

(p
)33

A
du

lts
B

ro
vi

ac
 (n

=1
33

), 
77

 P
IC

C
 

(n
=7

7)
19

6 
(7

7,
 5

6)
V

K
A

, h
ep

ar
in

s
To

ta
l: 

13
4.

6 
ca

th
et

er
-y

ea
r

A
C

 p
re

va
le

nc
e

C
ue

rd
a 

(p
), 

20
15

24
A

du
lts

Tu
nn

el
le

d 
(n

=5
2)

, i
m

pl
an

te
d 

po
rt 

(n
=1

0)
62

 
(3

1,
 5

0)
LM

W
H

, l
ow

-d
os

e 
V

K
A

, V
K

A
 

(ta
rg

et
 IN

R
 2

.0
-2

.5
)

M
ed

ia
n:

 1
 y

ea
r 

A
C

 p
re

va
le

nc
e

a D
at

a a
re

 ex
pr

es
se

d 
as

 n
 to

ta
l (

n 
m

al
e,

 ag
e o

r a
ge

 ra
ng

e)
: a

ge
 an

d 
ag

e r
an

ge
 ar

e e
xp

re
ss

ed
 in

 y
ea

rs
, a

ge
 is

 ex
pr

es
se

d 
as

 m
ea

n 
or

 m
ed

ia
n 

ac
co

rd
in

g 
to

 d
at

a a
va

ila
bl

e f
ro

m
 o

rig
in

al
 p

ap
er

s. 
p:

 p
ro

sp
ec

tiv
e s

tu
dy

; r
: r

et
ro

sp
ec

tiv
e 

st
ud

y;
 c

s:
 c

ro
ss

-s
ec

tio
na

l s
tu

dy
; P

IC
C

: p
er

ip
he

ra
lly

 in
se

rte
d 

ce
nt

ra
l v

en
ou

s 
ca

th
et

er
; P

N
: p

ar
en

te
ra

l n
ut

rit
io

n;
 R

C
T:

 ra
nd

om
is

ed
 c

on
tro

lle
d 

tri
al

; a
PT

T:
 a

ct
iv

at
ed

 p
ar

tia
l t

hr
om

bo
pl

as
tin

 ti
m

e;
 IV

H
: i

nt
ra

ve
nt

ric
ul

ar
 

ha
em

or
rh

ag
e;

 C
V

C
: c

en
tra

l v
en

ou
s c

at
he

te
r; 

C
RT

: c
en

tra
l v

en
ou

s c
at

he
te

r t
hr

om
bo

si
s;

 U
FH

: u
nf

ra
ct

io
na

te
d 

he
pa

rin
 so

di
um

; D
IC

: d
is

se
m

in
at

ed
 in

tra
va

sc
ul

ar
 c

oa
gu

la
tio

n;
 A

C
: a

nt
ic

oa
gu

la
nt

.

All rights reserved - For personal use only
No other use without premission



© SIM
TI S

erv
izi

 Srl

S3

Barco S et al

Blood Transfus DOI 10.2450/2016.0031-16

Supplementary Table II - Indications for parenteral nutrition in the included studies.

Study SBS Cancer IBDs Inf./Thr. Dismotility AIDS Radiation Surgery Other Total n

Brismar 14 - 16 (32) 17 (34) - - - - - 17 (34) 50

Fabri16 - - - - - - - - - 46

Ruggiero19 - - - - - - - - - 34

Fabri15 - - - - - - - - - 40

Macoviak18 - - - - - - - - - 37

Kamala17 - - - - - - - - - 68

Uslu20 - - - - - - - - - 239

Ladefoged28 26 (37) - - - - - - - 44 (63) 70

Schmidt32 8 (23) - 26 (74) - 1 (3) - 35

Dollery25 - - 15 (44) - 7 (21) - - 10 (29.4) 2 (6) 34

Andrew21 3 (25) - - - 1 (8) - - - 8 (67) 12

Newall29 - - 2 (25) - 1 (12) - - - 5 (62) 8

Vegting36 10(22) - - - 15 (33) - - - 20 (44) 45a

Imperial27 - - - - - - - - - 1,010

Bern22 - 1 (4) 9 (39) 5 (22) 1 (4) - 4 (17) - 3 (13) 23

Veerabagu35 - 12 (13) 17 (19) 21 (23) - - 6 (7) 8 (9) 26 (29) 90

Duerksen26 - - - - - 47 (100) - - - 47

Cowl23 10 (10) 16 (16) 12 (12) 1 (1) - - - 17 (17) 56 (55) 102

Van Gossum34 - - 75 (33) 57 (25) 18 (78) - - 43 (19) 23 (10) 228

Puiggros31 - 8 (16) 1 (2) 10 (20) 10 (20) - 10 (20) 4 (8) 6 (12) 49

Olthof30 (58-60) - - - (28-37) - - - (4-5) 212

Tourè33 101 (52) 32 (16) 13 (7) 55 (28) 12 (6) - 22 (11) 84 (43) 52 (27) 196

Cuerda24 - - 8 (13) 13 (21) 11 (18) - 10 (16) 8 (13) 12 (19) 62

Data are expressed as number and (percentages). aThirteen patients were included in both groups (n=32). SBS: short bowel syndrome, IBD: inflammatory 
bowel disease; AIDS: acquired immunodeficiency syndrome; Inf./Thr.: infarction/splanchnic thrombosis.
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