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Abstract

Purpose Adequate and functional long-term vascular
access (VA) is pivotal for the efficient hemodialysis (HD).
It has been shown that the most reliable VA is autogenous
arteriovenous fistulas (AVFs) as compared with arterio-
venous grafts (AVGs) and vascular catheters (VCs). The
vascular access register (VAR) has been established since
2010, and the 4-year trend of VA in Serbia is presented in
this paper.

Methods All HD centers in Serbia provided their data by
fulfilling the questionnaire that included prevalent and inci-
dent HD patients on December 31, 2010-1013.

Results AVF is the most frequent prevalent VA (89.5-
93.1 %) and also the most frequent newly created VA
(87-89 %) during the observational period. The number
of preemptive AVF is increasing, but it is still low (7.8 %
in 2010 and 14.6 % in 2013). The percentage of incident
AVG is constant (~3.4 %) as well as the number of perma-
nent VC (8.2 % in 2010 and 7.8 % in 2013). The number of
incident patients who started HD with AVF is decreasing
(from 37 to 27 %), and the number of urgent start with VC
is on the increase (from 63 to 73 %). In almost all relevant
dialysis centers, vascular access is created by surgeons.
Temporal VCs are placed by anesthesiologists (all centers),
nephrologists (up to 25 % of centers) and vascular surgeons
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(up to 20 %). VCs are located mainly in jugular vein, but
the number of femoral catheters remains high (up to 69 %).
Conclusion Although we have favorable data, the VAR
is of a great importance and ensures continuous quality
improvement.
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Introduction

Effective chronic hemodialysis (HD) requires optimal
long-term vascular access [1]. Autologous arteriovenous
fistulas (AVFs) allow the best results as compared to pros-
thetic arteriovenous grafts (AVGs) and tunneled catheters.
Patients with AVFs have less frequent vascular access-
related complications including infections, thrombosis
and surgical interventions and have better survival [2, 3].
Although there were no randomized comparisons between
different vascular forms of access and patient outcome,
observational studies revealed a superiority of native fis-
tulas. Therefore, fistulas are considered the preferred form
of hemodialysis access and are endorsed by local, national
and international guidelines [4—6]. However, data from dif-
ferent regions revealed that a percentage of HD patients
with native AVF is far from optimal. According to DOPPS
V study, in most DOPPS countries, the frequency of native
AVFs is usually less than 80 % ranging from 49 % in Can-
ada up to 92 % in Russia [7]. There were some attempts
to increase the percentage of native fistulas and reduce
the percentage of vascular prosthesis and tunneled cath-
eters. One of the most effective strategies was promoted
by the initiative ‘fistula first catheter last’ [4]. It focuses on
increasing the use of AVFs while decreasing the use of tun-
neled dialysis catheters as long-term vascular accesses for

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11255-016-1378-9&domain=pdf

320

Int Urol Nephrol (2017) 49:319-324

dialysis, toward goal of 68 % prevalent AVFs in all ESRD
Networks. The work of the fistula first catheter last work-
group coalition is focused on supporting the renal commu-
nity, the ESRD Networks, patients and authorities in efforts
to improve vascular access outcomes and patients’ experi-
ence of care, as well as outcomes of the ESRD population
while decreasing the cost of care. Over the last decade, the
proportion of elderly frequently suffering from diabetes
and hypertension increased and such population is unsuit-
able for successful AVF creation.

Chronic hemodialysis in Serbia dates back to 1969.
Since then a significant attention has been paid to vascular
access. As a part of a continuous quality improvement, we
established a Vascular Access Registry in order to gain an
insight into the current status of vascular access in all HD
centers in Serbia and to follow the trend. The aim of this
study was to present our experience concerning incident
and prevalent vascular access during 4-year period.

Patients and methods

This multicenter observational study was based on a ques-
tionnaire sent to all HD centers in Serbia: 55 centers in
2010, 57 centers in 2011 and 2012 each and 62 centers in
2013. The questionnaire contains four groups of questions:

1. The first set of questions relates to the data on the num-
ber and type of vascular access in prevalent hemodialy-
sis patients in the current year at 31 December.

2. The second set of questions includes the number and
types of vascular accesses created in the current year,
as well as information about who created them (vascu-
lar surgeon, urologist, nephrologist, general surgeon).

3. The third group relates to data on temporary central
venous catheters (by whom and in which vein were
they placed).

4. The last group of questions relates to the number of
incident patients and their vascular access at the time
of initiation of dialysis in the current year.

Data included all prevalent and incident patients in a
given year and were expressed as percentages of all HD
patients in Serbia. The response rate was 83.6 % in 2010,
94.7 % in 2011 and 100 % in 2012 and 2013 years. Given
the high response rate, we believe that we present a realistic
picture of vascular accesses at the national level.

Results

Table 1 shows the summary of data on prevalent patients
who were treated by hemodialysis on December 31, 2010,
2011, 2012 and 2013. We followed data over the last
4 years, and it is evident that the native fistula remains a
priority and the standard of vascular access care in Serbia.
At the same time, the number of patients with vascular
prosthesis remains low (2010, 2011, 2012 and 2013 = 3.8,
3.2, 3.3 and 2.8 %) as well as the number of patients with
tunneled vascular catheter as a permanent vascular access
(2010, 2011, 2012 and 2013 = 4.3, 4.1, 3.6 and 3.2 %).
The most common localization of a tunneled vascular cath-
eter was subclavian region, and the localization of vascular
prosthesis in the arm was twice as much than in the leg.

In most Serbian HD centers (77 %), vascular access is
created by vascular surgeons, rarely general surgeon (9 %)
and urologists (7 %). There is only one nephrologist who
creates vascular access. The largest number of all vascu-
lar accesses in Serbia (49.6 %) is performed mainly in five
major university dialysis centers. AVFs are the most com-
monly created vascular accesses which will certainly have
the effect of maintaining a high number of prevalent AVF.
The number of preemptive AVF increased from 7.8 % in
2010 to 14.6 % in 2013, which indicates that more attention

Table 1 Vascular accesses

. . Vascular access 2010 2011 2012 2013 Overall
in prevalent patients treated Number (%) Number (%) Number (%) Number (%)
with hemodialysis in Serbia on
December 31, 2010, 2011, 2012 Aeriovenuous fistula 3249 (91.9) 3868 (92.7)  4171(93.1) 4066 (89.5) 15,354 (92.9)
and 2013 Vascular graft
Arm 95 (2.7) 87 (2.1) 110 (2.5) 85 (2.0) 377 (2.3)
Leg 40 (1.1) 45 (1.1) 36 (0.8) 42 (1) 163 (1.0)
Overall 135 (3.8) 132 (3.2) 146 (3.3) 127 (2.8) 540 (3.3)
Tunneled vascular catheters (TVC)
TVC-jugular 84 (2.4) 67 (1.6) 57 (1.3) 46 (1.1) 254 (1.5)
TVC-subclavian 58 (1.6) 91 (2.2) 93 (2) 90 (2.1) 332 (2.0)
TVC-femoral 11 (0.3) 13 (0.3) 12 (0.3) 9(0.2) 45 (0.3)
Overall 153 (4.3) 171 (4.1) 162 (3.6) 145 (3.2) 631 (3.8)
Vascular access, overall 3537 (100) 4171 (100) 4479 (100) 4338 (100) 16,525 (100)
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Fig. 1 Percentage and types of newly created vascular accesses in Serbia during 4-year period (2010, 2011, 2012 and 2013)
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Fig. 2 Percentage of patients who started hemodialysis with AVF and temporal vascular catheter in 2010, 2011, 2012 and 2013

is paid to this important aspect in the treatment of chronic
kidney patients (Fig. 1).

The number of newly created AVG and tunneled vas-
cular catheters is held constant during the period of
observation.

The use of arteriovenous fistula and temporal vascu-
lar catheter in incidence hemodialysis patients is shown in
Fig. 2. Some of these fistulas were preemptive ones (created
more than 6 months before starting the dialysis), and some
were urgent fistulas that were used within 1 month from the
moment of creation. This is the figure we cannot be satisfied
with and certainly needs improvement in the future.

Temporal vascular catheters were placed in 35 centers.
During the 4-year period, the number of centers where
nephrologists and vascular surgeons placed temporal cath-
eters was reduced compared to the centers where anesthesi-
ologists perform such activities (Fig. 3).

According to the questionnaire, temporal catheters are
commonly placed in the jugular vein: (97-100 % of centers
use this access rout). The number of centers placing femo-
ral catheters is 60—69 %, which indicates a large number of
patients who have exhausted other, more suitable locations
for vascular catheters (Fig. 4).

Discussion

Renal replacement therapy (RRT) is available to all patients
who need it in Serbia. According to The Annual Report
on Renal Replacement Therapy in Serbia, during the last
4 years, the total number of patients with ESRD increased
from 5546 in 2010 to 5651 in 2013 (137 new patients on
million population) [8]. Out of the total number of patients
treated with the methods of RRT in 2013, only 14.4 % of
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patients live with a transplanted kidney, and this percent-
age is substantially constant. This means that dialysis is
the most common form of RRT; around 78 % of all ESRD
patients are treated by chronic hemodialysis. Therefore,
it is obvious why vascular access attracts a lot of atten-
tion of the Serbian nephrologists. The trend over the last
4 years shows that the native fistula remains a priority
and dominant option in order to maintain a high standard
in the vascular access care in Serbia despite the unfavora-
ble structure of patients: Like the rest of the world we also
register an increase in the incidence of the elderly popula-
tion (>65 years), patients with hypertension (22-27 %) and
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diabetes (22-25 %) as the cause of ESRD [8]. Vascular
accesses are mainly created by vascular surgeons. In some
countries, nephrologists have taken over this responsibility,
and according to literature data, the results are favorable
[9-12].

Data presented in this paper are still significantly more
favorable than those shown in the latest The Dialysis Out-
comes and Practice Patterns Study—The DOPPS V study
conducted by the USA and participating countries. In
these countries, the frequency of AVFs varies from 49 % in
Canada to 92 % in Russia. In addition to Russia, high per-
centage of AVFs (>80 %) have been established in Japan
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(91 %), China (87 %), Turkey (83 %), Australia and New
Zealand (82 %), while in most European countries, this
percentage is below 80 % [7]. A report from ERA-EDTA
Registry pointed out that percentage of prevalent AVFs
decreased from 66 to 62 % and the use of CVCs increased
from 28 to 32 % [13]. The only data similar to those in Ser-
bia are data from FYR of Macedonia with 89 % of preva-
lent patients with AVF [14].

The use of tunneled vascular catheters in Serbia is lower
than in DOPPS countries where they are represented as
chronic access in 4-18 % of patients, with the exception
of Japan (1 % of patients). Representation grafts in DOPPS
countries are diverse and range from 2 % (Russia) to 18 %
(USA). Similarly to others [15], we have much better expe-
rience with vascular grafts than with tunneled vascular
catheters but the number of patients with AVG is limited
due to lack of proper products and financing due to their
high price. Still, there is a positive trend in permanent vas-
cular access in DOPPS countries which can be interpreted
as initiative for the creation of AVF (fistula first catheter
last). Based on the latest data, this initiative increased the
prevalent AVFs in the USA to almost 63 %, while the per-
centage of CVCs is only about 9 % [16].

These differences between the countries may be
explained not only by different patients’ characteristics but
also by different treatment policies, availability of surgi-
cal support and access to interventional radiologists, health
service structure and organization, and in our case, the (un)
successful transplant program.

Although our results are displayed among the best, we
cannot be satisfied with the number of preemptive fistulas:
Over the last 4 years, the percentage of preemptive AVFs
increased only by about 7 % (7.8-14.6 %). Consequently,
73 % of incident HD patients start their chronic HD program
with temporal vascular catheter and they receive AVF later in
the course of their treatment. Possible explanations are late
referral of patients, small number of centers that create vas-
cular accesses and their being overburdened with emergency
vascular surgery. We share the similar reasons for the small
number of preemptive AVFs like the other European coun-
tries (lack of dedicated and skilled surgeons, inadequate pre-
operative preparation) [17]. A report from the ERA-EDTA
Registry has shown a significant decrease in the use of AVFs
at the start of HD from 42 % in 2005 to 32 % in 2009, while
the use of VCs increased from 58 to 68 % [13]. Catalan
Renal Registry shows that 48 % of patients initiated HD with
a fistula, 1.2 % with a graft and 15.9 % with tunneled and
35 % with untunneled catheters [18].

Number of incident catheters inserted in the jugular
vein was two times higher than the number placed in the
subclavian vein, which is in line with the recommenda-
tions of the official guidelines for vascular approaches.
Namely, Vascular Access Society and European guidelines

for hemodialysis (EBPG) recommend the right jugular vein
whenever possible [19, 20]. However, the fact that the per-
centage of temporal femoral catheter is on the rise can be
explained by unfavorable population structure.

Temporal vascular catheters were placed in 35 centers.
The number of centers where nephrologists and vascular
surgeons place temporary catheters is decreasing, while the
number of anesthesiologists is increasing. The reason could
be an insufficient number of trained nephrologists for this
type of activity, while the placement of central line repre-
sents the everyday activities of anesthesiologists. The num-
ber of nephrologists should be higher given the fact that it
falls within the scope of required activities of postgraduate
education at our university. Although we are pleased with
the outcome, we should consider including more nephrolo-
gists in the creation of vascular accesses due to the positive
experience of some centers [9].

The VAR is a great success and significant contribution to
the Serbian nephrology community because they encompass
data from all hemodialysis centers in Serbia including inci-
dent and prevalent data. Even the DOPPS analyses included
random samples of the HD patients in each dialysis center,
and the database is limited to only several, mainly devel-
oped countries. However, this work has its limitations. Bear-
ing in mind that it is based on a questionnaire, many details
could not be taken into account as, for example, the patency
of access, early and late complications, maturation time, the
number of reinterventions and patients’ outcome. According
to Goodkin et al. [21] after adjustment for vascular access,
the hazard ratio for mortality in the USA significantly
decreased from 1.56 to 1.06 as compared with Europe.
Although we did not analyze likelihood to be treated with
an AVF, we are aware that this analysis may be crucial for
the further improvement of the incidence of native AVF, but
we found very complicated to get such data from the ques-
tionnaire. This issue will certainly be the subject analysis of
some of the following publications.

According to previous publications, female patients and
patients older than 80 years were least likely to start HD
with an AVF [13], and probability to use fistula was sig-
nificantly higher in patients with polycystic kidney dis-
ease, predialysis nephrology care for more than 2 years and
steady chronic kidney disease progression [18]. Still, we
find this report very useful showing that even with limited
resources favorable results could be achieved.

Conclusion
The Vascular Access Registry enables us to keep the stand-
ard of care of ESRD patients at high level and to prevent

a negative trend by evaluating the following: preoperative
diagnostics, continuous monitoring of vascular access,
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education of nephrovascular teams and postoperative care
including adequate puncturing of vascular access. This goal
can be achieved only through the interactive engagement of
all members of the team including surgeons, nephrologists
and dialysis nurses. Bearing in mind the inadequate num-
ber of renal transplants, the care for vascular access is the
best way to ensure the longevity of our patients.
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