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ABSTRACT

Background and Aim: Central vein access is a common procedure in infants and neonates. In

Article info: this regard, cutdown is a common central venous access technique. However, it is associated with

Received: 22 Apr 2020 . complications, including catheter occlusion, infection, and spontaneous withdrawal. Catheter
Accepted: 02 Jun 2020 :  occlusion is a common complication of the cutdown procedure and causes catheter dysfunction
Publish: 01 Oct 2020 . and subsequent catheter removal. In this study, we compared the effect of heparin lock with

Taurolock on the maintenance of central vein catheter potency placed in the greater saphenous
vein at the saphenofemoral junction and their subsequent complications.

Materials and Methods: The children admitted to the pediatric hospital who required central
vein access between December 2015 and July 2019 were recruited. There were two groups of
patients. The first group received 0.5 mL Taurolock solution. The solution contains (cyclo)-
taurolidine, heparin 500 IU/mL, and citrate (4%) before the catheter gets locked (Taurolock
group). Another group received 0.5 mL heparin (contains 500 IU/mL heparin) before the catheter
lock (heparin lock group). After the treatment period, the average duration of catheter usage and
heparin-induced bleeding complications were evaluated.

Results: The average duration of catheter function was 13.4 days and 9.3 days in the Taurolock
group, and the heparin lock group, respectively. The coagulation tests were performed on 179

Keywords: . patients (33.9%) during hospitalization, no heparin-induced coagulopathies were reported.
Venous cutdown, Vascular Conclusion: Using Taurolock after catheter use could significantly reduce catheter occlusion and
access devices, Veins, . increase the duration of catheter function. Taurolock reduces costs, prevents delays in treatment,
Central venous catheters ¢ and decreases pain sensation and discomfort in patients.
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1. Introduction

entral vein access is a common procedure
in infants and neonates receiving Total Par-
enteral Nutrition (TPN) and or cytotoxic
drugs. Also, when peripheral access cannot
be achieved. Peripheral vascular access is
challenging in children, especially in pa-
tients with small veins or when the patient
is ill or dehydrated. Central vascular access is associated
with more complications than peripheral access [1].

The cutdown technique is a more invasive central
venous access in which a venotomy is made with ve-
nous ligation. Venous cutdown is associated with more
complications than other central vein access techniques.
Cutdown usually is performed to access the proximal
greater saphenous vein into the femoral vein [2-4]. This
technique provides vascular access only once through
each vein. For this reason, the maintaining of the catheter
function is essential. Conditions such as catheter infec-
tion, catheter occlusion, and spontaneous withdrawal of
catheter affect catheter patency and may cause catheter
removal and replacement [4-6]. Replacing a new catheter
causes discomfort for the patient, delays the treatment,
and increases the costs. Effective education of parents
and health care staff, maintaining the sterility, and using
anticoagulants can prevent the conditions and keeping
the catheter potency [7]. Catheter occlusion is a common
complication in central vein access procedures, includ-
ing venous cutdown. The occlusion causes catheter dys-
function and removal. There are different strategies for
maintaining catheter potency, including distributing fluid
infusion and using anticoagulants [8, 9].

The administration of heparin is a common method
for preventing catheter occlusion and maintaining its
potency. Heparin lock is an efficient technique for the
administration of heparin after catheter use. Heparin can
cause some complications, including allergic reaction
and Heparin-Induced Thrombocytopenia (HIT) [10-13].
Taurolock is a solution that contains (cyclo)-taurolidine,
heparin 500 IU/mL, and citrate (4%). Taurolidine is an
antimicrobial agent that has activity against Gram-posi-
tive and Gram-negative bacteria and fungi. Recent stud-
ies have shown that taurolidine lock decreases central
venous catheter infection [14-16]. In this study, we com-
pared the effect of heparin lock with Taurolock on the
maintenance of central vein catheter potency placed in
the greater saphenous vein at the saphenofemoral junc-
tion and their subsequent complications.
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2. Materials and Methods
Patients and study design

This research is a prospective study conducted on
528 infants who needed central vascular access. They
underwent venous cutdown in 3 pediatric health care
(Hazrat Masoumeh Hospital, Shahid Beheshti Hospi-
tal, Golpayegani Hospital) centers in Qom City, Iran,
between December 2015 and July 2019. The venous
cutdowns were performed by Arrow® Seldinger Ar-
terial Catheters (sizes range from 22 to 20 gauge, 8
cm length). We used this catheter because it is the
most common type of catheter being used. The cath-
eter was placed through the greater saphenous vein at
the saphenofemoral junction. Due to the young age
of the patients and the small size of the vessels and
conditions in the health care centers, using the greater
saphenous vein for venous cutdown was the best op-
tion. The study samples were two groups of A and B.
Group A was the patients who did receive 0.5 mL Tau-
rolock solution containing (cyclo)-taurolidine, heparin
500 IU/mL, and citrate (4%) before the catheter gets
locked (Taurolock group) (Figure 1).

Group B received heparin. We diluted the heparin
5000 units/mL vials to 500 units/mL. Each patient re-
ceived 0.5 mL heparin before the catheter gets locked
(heparin lock group). Taurolock or heparin was given
to the patients by the nurse in their rooms. In all five
hospitals, Taurolock and heparin injections were done
by a nurse under sterile condition. The lumen of the
catheters was used for receiving Total Parenteral Nu-
trition (TPN), cytotoxic and nontoxic drugs, and flu-
ids. The patients were educated about reducing the rate
of infection and catheter occlusion and were followed
for at least three months. After the treatment period,
the average duration of catheter usage and heparin-
induced bleeding complications were evaluated.

The inclusion criteria

 All patients weighing less than 5 kg and under 3
months of age.

» Willingness to participate in the study approved by
the parents.

The exclusion criterion
« Patients with congenital coagulation disorders.

Ethical issues

The Ethics Committee of Qom University of
Medical Sciences approved this study (IR.MUQ.
REC.1396.70). Written informed consent was ob-
tained from all patients’ parents to access their file
medical records.



http://jvessels.muq.ac.ir/index.php?slc_lang=en&slc_sid=1

Journal of Vessels and Circulation
Qom University of Medical Sciences

218 (41.29%)

Figure 1. Taurolock and heparin group statistics
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Taurolock contains (cyclo)-taurolidine, heparin 500 IU/mL and citrate (4%) (n=218); heparin (500 IU/mL) (n=310).

Statistical analysis

Descriptive indices including mean, amplitude, and
percentage were used to analyze data by SPSS version
22. Independent t test and logistic regression tests were
used to analyze quantitative data. A Chi-square test was
used to analyze qualitative data. The desired level of sig-
nificance was less than 0.05 in this study.

3. Results

A total of 528 patients were enrolled in this study.
Of them, 306 patients (57.95%) were male, and 222
patients (42.05%) were female. Also, 369 patients
(69.88%) were under one month old at the time of
hospitalization (Table 1). Their average age was 23
days (range: 3-80 days). Then, 218 patients received
Taurolock solution (Taurolock group), and 310 patients
have received heparin (heparin lock group). The average
duration of catheter function was 13.4 days and 9.3 days
in the Taurolock group and the heparin lock group, re-
spectively. Therefore, there was a significant difference
between the two groups (P<0.05). The coagulation tests
were performed on 179 (33.9%) patients during hospi-
talization; heparin-induced coagulopathies and heparin
sensitivity were not reported (Table 2). There were no
significant differences between the two groups regarding
incidences of coagulopathy and heparin-induced throm-
bocytopenia and heparin sensitivity (P>0.05).

Table 1 presents the patients’ characteristics (Taurolock
group vs. heparin group; 369 patients [69.88%] were under
one month of age), catheter use, catheter location. Table
2 compares the outcomes between heparin lock and Tau-
rolock groups. Catheters in the Taurolock group had, on
average, longer performance compared to those in the hep-
arin group. No coagulopathy, heparin-induced thrombocy-
topenia, or heparin sensitivity was seen in both groups.

4. Discussion

The central venous lines are a common way for ob-
taining vascular access in children. Obtaining peripheral
venous access is challenging in the pediatric population
because their veins are small and hard to detect, especial-
ly when they are ill or dehydrated. Venous cutdown is a
common technique for obtaining central venous access.
In this technique, vascular access is achieved through
the jugular vein, facial vein, or the proximal greater sa-
phenous vein into the femoral vein. Central vein cath-
eters are associated with more complications, includ-
ing catheter infections, catheter occlusion, and venous
thrombosis, than peripheral vein access. Catheter oc-
clusion is a common complication result in central vein
catheter disfunction and removal. Using the heparin lock
or Taurolock prevents catheter occlusion and maintains
its function. In our study, using Taurolock had a signifi-
cantly lower incidence of catheter occlusion and longer
duration of catheter function compared to the heparin
lock. These findings are similar to the results of previous
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Table 1. Patients’ characteristics, including taurolock and heparin group, 369 patients (69.88%) were under one month of age

No. (%)

Patients’ Characteristics

Taurolock Group

Heparin Lock Group

Hemodialysis 4(1.83) 30(9.67)

Receiving Parenteral Nutrition (TPN) 27 (12.3) 34 (10.9)
Cytotoxic drugs 51(23.3) 47 (15.1)

Peripheral access could not be obtained 202 (92.6) 297 (95.8)

Catheter cite

Greater saphenous vein (100%)

Greater saphenous vein (100%)

Age range 2-73 days 5-82 days

Age below one month 152 (69.7) 217 (70)
Age between 1 and 2 months 45 (20.6) 56 (18.06)
Age between 2 and 3 months 21(9.6) 37 (11.9)
Male 114 (52.2) 181 (58.3)
Female 104 (47.7) 129 (41.6)

Presence of comorbidity 78 (35.7) 94 (30.3)

studies [17-20]. Heparin lock and Taurolock were not
associated with clinical coagulopathy. However, some
patients had a mild prolonged Activated Partial Throm-
boplastin Time (APTT) in their coagulation test. The in-
cidence of catheter occlusion and catheter exchange in
the heparin lock group was higher in our study, similar to
previous prospective studies [14, 18]. Heparin lock was
associated with improved catheter function similar to the
previous study [13, 21, 22]. However, the incidence of
catheter exchange was lower in the Taurolock group. In
previous studies, catheter insertion site, ultrasonography,
the amount and type of catheter solutions (the total par-
enteral nutrition and lipid infusion) were proved to be
correlated with the duration of catheter function [23-27].
However, there was no significant difference between

Qom University of Medical Scences
the heparin group and the other groups in our study. In
this study, we concluded that the use of Taurolock after
catheter use could significantly reduce catheter occlu-
sion and increase the duration of catheter function and
decrease catheter exchange. Taurolock reduces costs,
prevents delays in treatment, and decreases pain sensa-
tion and discomfort for patients.

5. Conclusion

We suggested that Taurolock is a safe and effective
solution for preventing catheter occlusion and catheter
exchange.

Table 2. Comparison of outcomes between heparin lock and taurolock groups

outcomes Taurolock Group Heparin Lock Group P
Average duration of catheter usage function (day) 13.442.4 9.3+1.23 <0.05
Coagulation test performed 97 82 >0.05
Coagulopathy 0 0 >0.05
Heparin induced thrombocytopenia 0 0 >0.05
Heparin sensitivity 0 0 >0.05

No coagulopathy or heparin sensitivity was seen in both groups.
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