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Heparin compared with normal saline to maintain patency
of permanent double lumen hemodialysis catheters: A
randomized controlled trial
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Abstract Background: Heparin has long been used to prevent thrombosis in the permanent central venous

~  hemodialysis catheters (PermCath). Other alternatives for heparin with fewer side-effects have recently
been considered. We compared normal saline (0.9%) with heparin for flushing PermCath with regards to
catheter patency and prevention of heparin complications.
Materials and Methods: Chronic kidney disease patients who were candidate of PermCath placement were
randomly assigned into two groups of heparin and saline. In the heparin group, the PermCath was flushed
with heparin (1000 IU), and in the saline group, it was flushed with saline 0.9%. Patients were followed for
24 hours, and outcomes included catheter thrombosis, maneuver needed to maintain catheter patency,
and bleeding from catheter site.
Results: Ninety six patients were included (age = 63.1 = 11.2 years, 54.2% male). No one experienced
catheter thrombosis. Two patient (4.2%) in the heparin and three ones (6.1%) in the saline group required
catheter manipulation (P = 0.520). Four patients (8.5%) in the heparin and three ones (6.1%) in the saline
group experienced bleeding (P = 0.476); differences between heparin and saline groups in the amount of
bleeding (225.0 = 62.4 vs. 200.0 = 113.5 cc, P = 0.721) and bleeding time (6.5 * 1.2 vs. 5.3 = 1.5 min,
P = 0.322) were not significant. In the heparin group, no significant increase was observed in PTT over
time; baseline 30.9 = 3.4,12h 31.8 = 3.4,24 h31.2 £ 6.6 (P = 0.628).
Conclusions: Flushing PermCath with normal saline 0.9% is as effective as heparin in maintaining patency
of the catheter, while it may reduce the risks associated with heparin.
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catheters for more than 10% of permanent accesses,"!
in many centers, the percentages of catheters are
more than this amount. Furthermore, in patients
with recent graft or fistula, these catheters have
very important roles in maturation of grafts (about
two weeks) and fistulas (about two months). Also,
in patients who are undergoing peritoneal dialysis,
dialysis is performed through the catheter if peritonitis
occurred. According to the statistics, every year, more
than 250 thousand tunneled catheters are placed in
the United States.?

Infection and thrombosis are the most common
and important complications related to tunneled
catheters. Catheter thrombosis, through venous
thrombosis or creating a fibrin sheath, includes
up to 40% of catheter complications®™ and cause
catheter dysfunction. Additionally, it interferes with
organ grafts and fistulas, and fibrin sheaths reduce
catheter blood flow and cause disturbances in dialysis
function.” In many centers, high concentrations of
heparin solution (1000 to 10000 IU) are used to lock
the catheter for prevention of catheter thrombosis.*
This method, however, has important complications.
Heparin leak into the systemic circulation may cause
heparin-induced thrombocytopenia and increase the
risk of systemic coagulopathy and bleeding.®"

Other alternatives for locking the catheters such as
saline solution, sodium citrate, polyethylene gelin,
saline, and low heparin concentration rather than
high concentrations have recently been considered.
Studies have shown that these methods are the same
at keeping the hemodialysis catheter open and do not
have heparin-induced adverse effects.*'” However, few
studies have been conducted on this subject, and there
are some controversies on this issue. Therefore, this study
aimed to compare normal saline 0.9% and heparin for
flushing into the permanent central venous hemodialysis
catheters (PermCath) with regards to catheter patency
and prevention of heparin complications.

MATERIALS AND METHODS

This single-blinded, randomized, controlled trial was
conducted on chronic kidney disease patients who
were candidate for PermCath placement. The study
was done on vascular surgery ward in a university
hospital in Isfahan between 2012 and 2013. Patients
were consecutively enrolled into the study. They were
18 years and older and had their first permanent
catheter insertion through their right or left internal
jugular vein. Patients with the following conditions
were not included: Patients on anti-coagulants or
therapeutic dose of fibrinolytic therapy, coagulopathy,
thrombocytopenia (platelets <100000/mcL), history of
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allergy to heparin, having arteriovenous fistulas at each
extremity, and the history of pulmonary hypertension.
The study was approved by the Ethics Committee of
Isfahan University of Medical Sciences and registered
in clinical trials database (clinicaltrials.gov). Patients
participating in the study signed a written consent.

Intervention

Based on random allocation numbers, patients were
divided into two groups of heparin and saline. A
double lumen permanent hemodialysis catheter
(model Even-More, USA, 14.5 F, 28 cm on the right
or left 32 cm) was placed by an experienced vascular
surgeon with the same protocol in the operating room.
Ensuring the catheter function aspiration with a 20 cc
syringe was done in the operating room after catheter
placement, and to ensure the proper placement of
the catheter location, post-operative chest X-ray was
performed. In the heparin group, the catheters were
locked with 1000 IU heparin added to 10 cc isotonic
saline, in the saline group, it was locked with saline
solution 0.9%.

Assessments

Treatment outcomes included catheter thrombosis
(irreversible closure of the catheter), the need to
perform any maneuver (lavage, move, etc.) to open
the catheter, and bleeding from the catheter site. The
first visit was performed in one day after the catheter
placement, and surgical site bleeding was investigated
by a resident of surgery by counting the number of
bloody gases (any gauze around 30 cc).['" Also, catheter
thrombosis (based on unsuccessful hemodialysis,
chest X-ray, and maneuver) and the need to perform
any maneuver to open the catheter were checked.
Coagulation tests including prothrombin time (PT),
partial thromboplastin time (PTT), platelets count,
and bleeding time (for those with bleeding) were
performed by the Hospital laboratory for all patients
before operation and immediately after operation, and
then 12 hours after the operation for the heparin group.

Data analysis

Data were analyzed using SPSS v. 16 software
for windows. The Chi-Square test (for a nominal
qualitative variables), independent sample t-Test and
paired t-Test (for parametric quantitative variables),
and Mann-Whitney and Wilcoxon tests (for qualitative
variables bit rate or parametric) were used. A P value
of < 0.05 was considered statistically significant.

RESULTS

One hundred and twenty nine patients were evaluated
during the study period. Twenty nine patients were
not eligible to be included into the study, and six
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patients were excluded from the study after enrolment
as their laboratory data indicated platelets count
<100000. Finally, a total of 96 patients were included
into the trial (age = 63.1 + 11.2 years, 54.2% male),
Figure 1. The two groups were similar regarding
demographic characteristics and baseline laboratory
data, except that baseline platelets count was about
29366 platelet/mcL lower in the heparin compared
with the saline group (P = 0.070), [Table 1].

Comparison of outcome variables between the two
groups is presented in Table 2. No one experienced
catheter thrombosis, and catheter function was
successful in all patients. Two patient (4.2%) in the
heparin and three ones (6.1%) in the saline group
required catheter manipulation to maintain the
patency of the catheter (P = 0.520). Four patients
(8.5%) in the heparin and three ones (6.1%) in
the saline group experienced bleeding (P = 0.476);
difference between groups in the amount of bleeding
(P = 0.721) and bleeding time (P = 0.322) was not
significant [Table 2].

In the heparin group, no significant increase was
observed in PTT over time; baseline 30.9 + 3.4, 12 h
31.8 + 3.4, 24 h 31.2 + 6.6 (P = 0.628). Regarding
the difference between the two groups in baseline

platelets counts, we conducted a multivariate analysis
for evaluating possible predictors of bleeding. After
including variables of age, gender, hypertension,

Table 1: Comparison of demographic characteristics and
baseline laboratory data between the two groups

Heparin n=47 Saline n=49 P value
Age, year 62.3+x11.7 63.8+10.8 0.518*
Male/Female 23/24 29/20 0.211**
Hypertension 29 26 0.258**
Diabetes 26 23 0.269**
Other disease 8 6 0.354**
Baseline PT, second 12.4+1.5 12.1£1.2 0.183*
Baseline PTT, second 30.7+2.8 31.1£3.9 0.551*

Platelet count, 238404.2+79078.8 267770.8£77168.2 0.070*
per mcL
Data are presented as meanSD or number (%) *Independent ¢ test **Chi-square

test, PT: Prothrombin time, PTT: Partial thromboplastin time

Table 2: Comparison of outcome variables between the two
groups

Heparin n=47 Saline n=49 P value
Catheter thrombosis 0 0 -
Successful function 47 (100%) 49 (100%) -
Maneuver needed 2 (4.2%) 3 (6.1%) 0.520*
Bleeding, cc 225.0+62.4 200.0+113.5 0.721**
Bleeding time, min 6.5+1.2 5.3£1.5 0.322**

Data are presented as mean [SE] or mean+SD, and number (%) *Chi-square Test
**Independent ¢ test

[ Enroliment ]

Assessed for eligibility (n = 129)

Excluded (n = 29)
+ Not meeting inclusion criteria (n = 29)

Randomized (n = 100)

!

Figure 1: Patients flow diagram
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diabetes, type of intervention, baseline PT and PTT,
and baseline platelet into the linear regression
analysis, the baseline PTT was significantly
associated with increasing amount of bleeding
(unstandardized B =4.066, P = 0.031).

DISCUSSION

This study aimed to compare saline with heparin
for locking the hemodialysis permanent central
venous catheter. The two methods did not differ in
the catheter function and catheter thrombosis, or in
the amount of bleeding and bleeding time. Also, in
the multivariate analysis, only the baseline PTT was
associated with more bleeding. Hence, the saline has
not significantly reduced bleeding. However, the dose
of heparin can affect the bleeding, and it is likely that
if we used higher dose of heparin, more bleeding would
occurred. In preserving the catheter function, saline
has a similar effect with heparin, which indicates that
saline is a good alternative for locking permanent
central venous catheter for hemodialysis.

Some of the previous studies have examined the
possibility of replacing high-dose heparin with
low-dose heparin, and some of the other studies have
examined the replacement of other solutions including
saline and citrate with heparin. Among the studies,
which have compared a lower dose of heparin with
the usual dose, Thomson et al. compared 1000 IU of
heparin with 5000 IU to lock the catheter.'® The results
showed that the activated partial thromboplastin time
(aPTT) increased 22.2%, ten minutes after locking
the catheter with 1000 IU of heparin, while aPTT
increased 373.7% after locking the catheter with 5000
IU of heparin. However, it was no significant difference
between catheter thrombosis and blood flows during
dialysis./® In another retrospective study by the
Yevzlin and colleagues, on patients with tunneled
catheters for hemodialysis, the patients were divided
to receive 5000 IU or 1000 IU of heparin or citrate for
catheter lock."? Multivariable analysis showed that
the risk of bleeding in patients receiving heparin with
higher concentration is about 12 times more than other
groups.[” These studies showed that low-dose heparin
has no significant negative effect on catheter function
and catheter thrombosis, while the risk of bleeding
and coagulopathies were significantly reduced after
infusion of low-dose heparin.

Among the studies, which have used some other
non-heparin solutions for permanent central venous
catheter, the study of Buturovié et al. compared
the patients in three groups of heparin, citrate,
and polygeline.®® There was no difference between
three groups in the duration of catheter use and
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clot formation. These authors concluded that citrate
and polygeline can replace heparin in temporary
intravenous catheters for hemodialysis.”® In the study
of Moran and colleagues, on patients undergoing
heWmodialysis, central venous catheter was locked
with heparin (1000 IU/ml) or gentamicin-citrate
solution with 4% saline. The results showed that
gentamicin-citrate solution reduced the incidence
of infection; however, catheter thrombosis was
associated with the size of catheter."'” Some studies
have also examined saline as an alternative for
heparin. In the study by Del Cotillo et al., which
compared saline with heparin (1 IU/ml), the two
different methods had no difference in the duration
of catheters being in place and the manipulations
required to maintain the patency of the arterial
catheter, while patients receiving heparin had longer
aPTT (2.1 vs. 1.25)." In another study by Pumarola
and colleagues, 100 IU/ml heparin was compared with
500 IU/ml heparin and with saline in two separate
phases. The results of this study showed that saline
solution is as effective as 100 or 500 IU of heparin for
maintenance of catheter patency."? In another study,
Kaneko and colleagues compared daily saline lavage
(20 ml) to locking the catheter with saline (20 ml)
plus 2 ml heparin (1000 IU) and found no difference
between the two methods in catheters thrombosis.**
In contrast, some other studies have different results.
For example, in the study by Rabe et al., high dose
heparin (5000 IU) was significantly better in keeping
the catheter open compared with vitamin C and
saline 0.9%.'Y However, most studies showed that
replacing high-dose heparin with low-dose heparin
or other solutions makes no changes on catheter
thrombosis, while the risk of subsequent bleeding and
coagulopathies may be more with high-dose heparin.
Therefore, at least in patients who have high risk
for bleeding such as the patients with low platelet
or prolonged PTT, we can use saline solution instead
of heparin for locking the catheter.

Our study also had some limitations. Although
patients were randomly divided into two groups,
probably because of the small sample size, the two
groups were not similar regarding baseline platelet
count for which we applied multivariate analysis.
Also, given the low incidence of catheter thrombosis,
longer follow-up and larger sample size was needed.
In this study, we used catheter thrombosis and the
need of maneuver to open the catheter to evaluate
the catheter function. However, in some previous
studies, the catheter blood flow during hemodialysis
was examined, which is a more sensitive criteria for
evaluating the catheter function'® and it is better to
be studied more in future.
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In summary, the present study showed that saline
solution is as effective as heparin in maintaining the
patency of permanent hemodialysis catheter. Also, the
amount and duration of bleeding was not significantly
different between heparin and saline lock methods.
The equality of heparin and saline in catheter function
shows that saline can be a substitute for heparin for
locking the permanent hemodialysis catheter at the
end of procedure. However, more studies with larger
sample sizes and longer fallow-ups and also with more
sensitive methods for assessing the function of the
catheter are recommended.
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