Low concentration of heparin used for permanent catheters
canal locking is effective and diminishes the risk of bleeding

Tomasz Hryszko + Szymon Brzosko -
Michal Mysliwiec

Int Urol Nephrol (2013) 45:525-829
DOI 10.1007/s11255-012-0151-y

WEFRXBE DL ERKES
HEA : 20135F11H19H




it R 1 e

e Perm catheter B & 7/t &A@ A

o NIz 2 ER . FFERIRE4A T
Heparin 5,000 U/ML 388 €25 B [ 22

- BB BE T /BiElEET - WIHEABEN
Guideline

\

o - BRIR FEIRmAGBE ERE SR
15!5[77

» =5 Heparin 587

L
L

L L



- Journal;

\;‘ INTERNATIONAL UROLOGY AND NEPHROLOGY

INT UROL MEPHROL, IF = 1.325.
11
o
9.
8.8 0
FaT
.
8 6.
b
=gk
s ]
(]
S 4.4
=
T3
2.2
1.1
A Key
Subject Category A - UROLOGY & NEPHROLOGY




Introduction

» Two viable options exist for hemodialysis
patients (HD)
- Arteriovenous fistula

current guidelines unequivocally recommend
as the preferred vascular access for HD

- Central venous catheter

» Up to 80% of HD start renal replacement
therapy with a catheter and in 1/3 of them
It serves as a long-term vascular access



Introduction

« PC placement associated several complications
- Cardiac tamponade
> Pneumothorax =
- Bleeding

> Clotting

- The concentration of heparin instilled into PC canals
varies from 1,000 to 10,000 IU/m|, as there are no
guidelines addressing this problem.
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Population/Problem

- Patients receiving hemodialysis with central venous
catheters.

Intervention
- low concentration of heparin, LCH (2,500 IU/ml)

Comparison
> high concentration of heparin, HCH (5,000 IU/ml)

Outcomes

- The primary endpoint was the occurrence of bleeding
within 24 h after catheter placement.

- The effects of clinical and laboratory data on bleeding
events were analyzed as secondary endpoints.
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« Single-center, prospective, randomized, open-label trial

« All patients received dual lumen cuffed catheters

- Before entering the study, all patients gave informed

consent.
- The study was conducted in accordance with the principles of the
Declaration of Helsinki.

- The research protocol was reviewed and accepted by a local ethics
committee.
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» Patients were randomized with toss a coin
method into one of two groups (LCH vs. HCH),
which differed in concentration of heparin used
for catheter lumens locking.

» Open-label trial
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Table 1 Characteristic of two analyzed groups
LCH HCH
Subjects (n) 37 38
Female/male 18/19 21/17
DM (n; %) 0: 24 8: 21
Cause of catheter insertion:  10/27 12/26
meidentprevalent renal At baseline, both groups did
Age (years) 61+ 15 65+ 14 not differ significantly in any
ASA (1: %) 10: 28 9: 26 of evaluated parameters.
LMWH (n; %) 3; 8 3; 8
HGB (g/dl) 102 £ 1.9 103 £+ 1.8
PLT (x10*/ul) 215.1 £ 67.5 2153 £994 APTT activated - thrombonlastin G AsA ]
activated partial thromboplastin time, use o
FBG (mg/dl) 431.7+200.7 424.7 + 203.4 acetylsalicylic acid, FBG fibrinogen, HCH high concentration
APTT (s) 388+ 59 389+ 53 of heparin, HGB hemoglobin, INR international normalized
INR 1.09 £ 0.11 1.08 £ 0.11 ratio, LCH low concentration of heparin, LMWH use of low
) ) ' ) molecular weight heparin, PLT platelet count
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All patients received dual lumen cuffed catheters (Covidien
Palindrome, Mansfield, MA, USA).

The catheter insertion took place in a separate room, under
aseptic conditions and local anesthesia (1% lidocaine).

The site of insertion was based on clinical factors and was left to
the operator’ s decision.

Catheters 14.5 Fr/28 cm in length were placed in the internal
jugular vein or 14.5 Fr/55 cm when femoral vein was used.

Immediately after catheter placement, /ts patency was checked
and lumens were filled with nominal volume of heparin at a
concentration in accordance with the assigned group.

The correct localization of the catheter was confirmed with X-ray.

‘n BARMEOR/0O4AFE ‘




*.Ij:%lxls{ 2

MANMEEZSH(RENE) ?

=E AT HHYEHE ?
- 75 patients were enrolled in the study
v' LCH (n = 37)

¥ HCH (n = 38) ¥
- Follow up? Follow Up
- ITT?
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2t (Measurement)
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- Open-label trial

- Before catheter placement, WBC and platelet, HGB,
fibrinogen concentration, international normalized ratio
(INR), and APTT time were measured with standard
laboratory methods.

- Two hours after the procedure, APTT was determined.
- All patients were observed for 24 h.
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- Independent or dependent continuous variables

were compared with an appropriate variant of
Student ftest.

- Differences between categorical data were
evaluated with x2 test.

- For bivariate associations between bleeding
episodes and variables of interest, logistic
regression analysis was used.

- The variables associated with endpoint in univariate
analysis (p < 0.1) were included into multivariate
logistic regression analysis.
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Table 2 Results of univariate logistic regression analysis

Univariate analysis

Variable OR 95% CI p

Sex 1.27 047-3.46 0.63
Age 1.01  0.97-1.05 0.60
Indication for catheter insertion: 0.79 0.25-2.53 0.69

incident/prevalent renal failure

ASA use 0.95 0.30-3.04 0.93
LMWH use 5.26 0.86-32.09 0.07
HCH group assignment 3.12 1.08-9.02 0.03
Femoral localization 3.32 0.88-12.57 0.07
Side of catheter insertion 1.33 0.35-4.99 0.67
HGB 1.10 0.83-1.44  0.50
PLT 1.00 0.99-1.01 0.88
FBG 1.00 0.99-1.00 0.15
Baseline APTT 1.13  1.02-1.25 0.02
Baseline INR 046 0.01-39.74 0.73
APTT 2 h after catheter insertion 1.03 1.01-1.05  0.00]
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APTT activated partial thromboplastin time, ASA use of
acetylsalicylic acid, CI confidence interval, FBG fibrinogen,
HCH high concentration of heparin, HGB hemoglobin, INR
international normalized ratio, LMWH use of low molecular
weight heparin, OR odds ratio, PLT platelet count
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Table 3 Results of multivariate analysis

L

Variable OR  95% CI ) \
Model | included use
Model 1 > = 16.85; p = 0.002 of LMWH, site of
HCH assignment 3.64 1.10-12.05 catheter placement,
Baseline APTT .12 1.002-1.250 0.04 | baseline APTT value,and
LMWH use 594 (.82-4288 0.07 | 8&roup assignment.
Femoral localization 3.12 0.73-13.32  0.12
Model 2 #* = 19.86; p = 0.0005 Model 2 included
AF’TT 2 h after catheter 1.03 1.01-1.06 0.01 instead of group
nsertion )
Baseline APTT 1.10 0.99-1.23 0.07 assignment Vel @
asetine ‘ S ' APTT 2 h after catheter
LMWH use 4.38 0.61-31.55 0.14 Percion
Femoral localization 0.72 0.09-5.62 0.75
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HCH high concentration of heparin
LCH low concentration of heparin
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Fig. 1 APTT values with regard to heparin concentration used
for catheter canal locking. (*Baseline APTT vs. APTT 2 h after
catheter insertion p < 0.001, ™comparison of APTT 2 h after
catheter insertion HCH vs. LCH p < 0.001). APTT activated
partial thromboplastin time, HCH high concentration of heparin,
LCH low concentration of heparin

jugular vein vs. femoral vein
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Fig. 2 APTT values with regard to the length of catheter used
(*Baseline APTT vs. APTT 2 h after catheter insertion in FV

p < 0.01, *baseline APTT vs. APTT 2 h after catheter insertion
in IV p < 0.01, ™comparison of APTT 2 h after catheter

insertion FV vs. JV p < 0.001) APTT activated partial
thromboplastin time, JV jugular vein, FV femoral vein

Locking of permanent catheters lumens with heparin at 2,500 IU/m/ when
compared to 5,000 IU/ml decreases the risk of bleeding complications in the
post surgery period without compromising their patency.



RECYS§ L EAER

ISR
- ERHEEEATERRITER - 2FTBE] Heparin K
S5 2,500 IU/MI

*‘0

/ n?‘z

- Hlg ABHET25A

- 4N ¥
13\ 5%
(B=RERESESHENX)
S5A BE&E




RS EIE?
. STk

vERZEIE « &RERD - FEITT.. &ERZERR

v BB SRRV TUETTHEE(E - mAEREREAZ - BILEAR
REXRER A+ 7 FE&?

VERNEEEAANMNGALNLE - RESHMESEHREY
MHEIAZE - MMEAERMI - # Heparin HIS5E...5F -

V XRMMAZBREBBR - st AN oA RE(RERTS
5w 73 M Z M EtiRER?)

. ERPRERE
VERUGHAEENMSEEARIMEREESR - HERE EEE °

v ICURRARRRIEH - BZ 0 THMZABERAZRSETE
EZHH%‘I




VRS




