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ABSTRACT

Background; Central venous catheters (CVC) are the only option when
hemodialysis is needed for patients without definitive vascular access.
However, CVC is associated with complications, such as infection,
thrombosis, and dysfunction, leading to higher mortality and
expenditures. Interdialytic hemodialysis catheter-locking solutions could
contribute to reduction of catheter-related complications, especially
infections, Aim and objectives; to assess the possible effect of using
Trisodium citrate 30% (TSC 30%) in comparison to unfractionated
heparin , as a lock solution for hemodialysis catheters, on inflammatory
status in HD patients, Subjects and methods; This was a
randomized controlled clinical trial, conducted on 70 patients on regular
hemodialysis , selected from hemodialysis unit in Nasser Institute
Hospital in Cairo government , divided into two groups: (Citrate Group);
35 patients received trisodium citrate, (Heparin Group); 35 patients
received unfractionated heparin (5000i.u) as a hemodialysis lock solution
after the end of HD session and followed up for 3 months , Result; In our
study , the catheter-related bacteremia episodes were significantly lower
in the Citrate group when compared with those in the Heparin group.
Only 2 patients (5.7%) in Citrate group had CRBSI, whereas in Heparin
group, 8 patients (22.9%) had CRBSI (P=0.04). Also, Bacteremia-free
time was longer in the Citrate group. The mean bacteremia free time in
Citrate group was 10.97 + 2.36 weeks, while in Heparin group it was 9.43
+ 3.91 weeks (P=0.032). At base line, there was no significant difference
between both groups regarding hsCRP (P=0.596) and WBCs (P=0.528).
While after 3 months of using TSC 30% as a lock solution, there was a
significant difference as regards levels of hsCRP (P=0.030) and WBCs
(P=0.036), with the higher levels of inflammatory markers showed in
Heparin group. There was no difference between the two studied groups
regarding thrombosis, however, catheter performance was higher in
citrate group after 3 months assessed by URR (P=0.005) compared to
baseline (P=0.108), Conclusion; we found that Trisodium citrate 30%
may be a better alternative to heparin as a catheter lock solution as it
reduces the inflammatory markers and CRBSI incidence. We therefore
believe that TSC 30% may be used safely as catheter lock solution in
Hemodialysis Keywords; Catheter-related bloodstream
infection;Citrate; heparin; Hemodialysis; Lock solutions.
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INTRODUCTION

End-stage renal disease (ESRD) requiring renal replacement
therapy (RRT) has become a major health problem worldwide.
Approximately 2.5 million people were estimated to be receiving chronic
RRT in 2010 (Liyanage et al, 2015). There were 726,331 prevalent cases
of end-stage renal disease (ESRD) in 2016 among the United States
(U.S.) population (crude prevalence of 2,160.7 per million), with 87.3%
of incident individuals beginning RRT with hemodialysis (HD) (USRDS,
2018). The prevalence of ESRD requiring RRT in Europe in 2016 was
823 per million, with hemodialysis being the modality for renal

replacement therapy for 84% of such patients (Kramer et al, 2019).

ESRD requiring HD has significant effects on morbidity and
mortality. Although mortality rates have declined over the last 15 years,
the mortality rate for patients on HD is significantly higher than the
general population. In 2016, the adjusted mortality rates in dialysis
patients were 166 per 1000 patients (USRDS, 2018).

Infection is the second leading cause of death in patients on HD
(US Renal Data System, 2014). The use of a CVC is the major risk factor
for bacteremia in HD, which can result in life-threatening complications
in over 10 % of cases, such as septic shock, endocarditis, septic arthritis,
osteomyelitis, and epidural abscesses. The relative risk of hospitalization
for infection and death is 2-3 times greater in patients using CVC
compared with patients with AVF or vascular graft (Dhingra RK et al,
2001) with consequent increase in health expenditures

Central venous catheters (CVC) are the only option when

hemodialysis is needed for patients without definitive vascular access.
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However, CVC is associated with complications, such as infection,
thrombosis and dysfunction, leading to higher mortality and expenditures
(FC Barcellos et al, 2017).The quality of sealing a catheter directly
affects the establishment of vascular access, and thus the outcome of
treatment and the quality of life of patients in the intensive care unit.
Therefore, maintaining the patency of vascular access, ensuring adequate
blood flow, and avoiding complications of vascular access are important
(Vazquez-Padron et al, 2016).

Patients on hemodialysis (HD) using dialysis catheters have
significantly higher rates of morbidity and mortality which has been
associated with chronic inflammatory state. In Egypt, 6.6% of HD
patients use catheters, of which temporary catheters represent 59.6% and
40.4% with permanent catheters (M El Sharkawy et al, 2019).

Sealing catheters with an anticoagulant plays a role in establishing
vascular access, hemodialysis treatment, and preventing complications
(TW EI Said et al, 2018).At present, commonly used catheter lock
solutions in clinical practice include heparin and sodium citrate. Heparin
has several important functions (F Zia et al, 2016). It enhances the
affinity between antithrombin [l and thrombin, and accelerating
inactivation of thrombin(Van Walderveen et al,2010) inhibiting adhesion
and aggregation of platelets(RB Eslam et al,2011),enhancing the activity
of protein C, and stimulating vascular endothelial cells to release
anticoagulant and fibrinolytic substances(Van Walderveen et al, 2010)
Heparin  overflow can increase the risk of  systemic
anticoagulation(Greinacher A, 2015).Therefore, finding a safe and

effective alternative catheter lock solution is required.


https://journals.sagepub.com/doi/full/10.1177/0300060519859143
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Studies have shown that sealing catheters with sodium citrate can
reduce the incidence of catheter-related bloodstream infections,while
reducing the risk of bleeding in patients(M Szymczak, et al,2009).Citrate
Is considered as an effective alternate to heparin for catheter lock
solution. It exerts the anti-coagulant effect through its ability to chelate
calcium. However, bacterial resistance is not recorded with the use of
citrate as catheter lock solution (Bruyere R et al,2014).Studies have also

shown that citrate has certain antibacterial activity (Liu Jet al, 2015) .

Although the comparisons between citrate and heparin lock for the
prevention of hemodialysis catheter-related complications have been
reported in previous systematic reviews, the results are not consistent. In
one study, it was reported that citrate lock containing antimicrobial agents
is more effective in preventing CRBI while citrate alone fails to show a
similar advantage (Zhao Y al, 2014).0On the contrary, a meta-analysis
showed that the use of citrate alone can reduce the occurrence of CRBI,

hemorrhage, and exit-site infection (Liu J al, 2015).

Citrate 4% lock solution is equally effective as heparin in
maintaining catheter patency in dialysis patients. It may have a favorable
effect on prevention of catheter-related infection due to its additional
antiseptic properties as compared to heparin. Citrate-based locking
solutions are a promising alternative to unfractionated heparin as a
locking solution for dialysis catheters (TW El Said et al,2018)

Citrate as compared to heparin has a significant lower rate of CRI
in patients of end stage renal disease on hemodialysis. However, heparin
may be used in routine practice(B Javaid et al, 2019). The solution 4%
sodium citrate can effectively reduce the risk of catheter obstruction,

bleeding, infection, and leakage better than sodium heparin in patients
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with long-term intravenous indwelling catheters. Reducing catheter-

associated complications using 4% sodium citrate versus sodium heparin
as a catheter lock solution (H Huang et al, 2019)



o of the work

Aim Of The Work

The aim of this study is to assess the possible effect of using
Trisodium citrate 30% in comparison to unfractionated heparin, as a lock

solution for hemodialysis catheters, on inflammatory status in HD
patients.



