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INTRODUCTION

Life-sustaining peritoneal dialysis (PD) and
haemodialysis (HD) require durable dialysis accesses
to the peritoneal and circulatory systems, respec-
tively. While evidence from randomized controlled
trials is lacking, there is a broad consensus that
dialysis access type not only contributes to patient
morbidity but also contribute independently to
patient mortality. The use of HD catheters and arte-
riovenous grafts (AVG) is associated with a sub-
stantially greater risk of sepsis, hospitalization and
mortality compared to the use of an arteriovenous
fistula (AVF)*8. Despite this broad consensus, inci-
dent HD catheter use remains prohibitively high in
the United States (approximately 80%)? and, accord-
ing to the DOPPS registries, also in the United
Kingdom, Belgium, Sweden and Canada at least
23% of prevalent HD patients used a catheter in
2005-2007. The high prevalent use of catheter in
HD patients has even increased in many European
countries and Canada. For example, the use of HD
catheters increased 2- to 3-fold in Italy, France,
Germany and Spain between the DOPPS | and
DOPPS Il study intervals. In Portugal, the use of
an AVF in incident HD patients has decreased from
43.8% to 40.7% between 2007 and 2012 (Portu-
guese Society of Nephrology registry). Furthermore,
increased dependence upon catheters is not limited

to elderly patients with extensive comorbidities. In
non-diabetic HD patients 18-70 years old, the use
of catheters increased 2-fold in the United States
and » 3-fold in France, Germany, Italy and Spain
from DOPPS | to I119:%°,

Studies comparing dialysis access-related compli-
cations of incident PD patients with those initiating
HD using different vascular access types are scarce
in the literature6, Evidence suggests that although
incident HD and PD patients have similar overall
rates of infection, HD patients have a higher risk of
bacteraemia and the early risk for bacteraemia in
HD patients is related to the use of HD catheters as
the initial access. The United States Renal Data Sys-
tem Wave 2 Study identified initial dialysis access
as the main antecedent of bacteraemia. The risk for
bacteraemia for PD catheters was not significantly
different from those for AVGs or AVFs but was sub-
stantially less than those for permanent or temporary
HD catheters?’. Recently, two observational studies
reported that patients who choose PD experienced
a lower risk of invasive dialysis access interventions
than patients who choose HD'216, Also, Perl et al.15
identified the impact of dialysis access type on
patients’ survival among CKD patients electively start-
ing dialysis therapy. Patients starting HD using a
central venous catheter had a higher risk of death
in the first year compared with those who started
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PD, whereas there was no difference in survival
between HD-AVF/AVG and PD patients.

With this information one can ask the reason for
an increased use of HD catheters, the decrease use
of AVFs and the underutilization of PD observed in
Europe during the last decades.

GLOOMY LEGACY

Forty years ago, patient selection for dialysis was
relatively stringent, and most patients were young,
non-diabetic men with minimal comorbidities. Within
this selected population, the arteries and veins were
generally well preserved allowing construction of
AVFs in the wrist. In recent years, as a result of more
liberal selection criteria, the chronic dialysis popula-
tion has become substantially older, more likely to
be female and diabetic, and has higher comorbidity,
including extensive atherosclerotic vascular disease.
Many of these patients appear to have poor vessels
for construction of AVFs. Perhaps this is the answer
most often heard when nephrologists are asked about
the current reality of vascular access epidemiology.
However, practice patterns do have a major impact
on the prevalence of patients dialyzing with AVFs.
First, we must not forget that increased emphasis
on dialysis adequacy (Kt/V) has led to the “misfor-
tune” recognition that higher blood flows could
improve urea clearance, and thereby permitted deliv-
ery of “adequate” dialysis to patients without entail-
ing substantial increases in dialysis times. Even more
disturbing was the fact that many other patients
were submitted to “short-dialysis” as they presented
with arteriovenous accesses with high blood flows.
These considerations have led to increased utilization
of AVGs and decreased use of AVFs, mainly in the
United States. Second, and most important, long-
term use of an AVF requires overcoming at least four
hurdles: (a) first, the surgeon must be able and
willing to place an AVF; (b) second, the newly con-
structed AVF must mature sufficiently to be cannu-
lated with large-bore needles and deliver an accept-
able dialysis blood flow; (c) third, the dialysis staff
must be proficient in monitoring and surveillance of
AVFs and; (d) fourth, the mature AVF must remain
patent. Problems occurring at each of these levels
can have a cumulative negative effect on the overall
prevalence of patients dialyzing with AVFs. Achieving
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optimal vascular access outcomes, therefore requires
agreement on a common set of goals by all individu-
als involved in the management of vascular access,
including nephrologists, access surgeons, radiolo-
gists, dialysis nurses, and the patient. Nephrologists
need to deal with the vascular access management
problem with the same priority and interest as the
other major problems affecting a dialysis population.
We need to become experts in vascular access and
we need to occupy a pivotal position in directing
the decisions that are made and affect dialysis
patients’ welfare.

PRE-DIALYSIS “UN”CARE

Another well recognized major contributing factor
for the “unexpectedly” increased use of HD catheters
and the disuse of AVFs and PD in Europe is the
rather frequent late-referred chronic kidney disease
(CKD) patients'®25, In the DOPPS II, HD catheter use
was higher for those patients seen by a nephrologist
< 1 month before dialysis start, compared to those
having seen a nephrologist » 4 months prior to dialy-
sis onset®. A recently published systematic review
reported that patients referred earlier to a nephrolo-
gist demonstrated significantly reduced short- and
long-term mortality and hospitalization, perhaps as
a result of better preparation and placement of dialy-
sis access!8. Also, several studies suggested that
pre-dialysis care is associated with a greater probabil-
ity of selection of PD8:26-28_ Recently, Quinn et al.29
examined the relative risk of mortality on PD com-
pared with HD in individuals with at least 4 months
of pre-dialysis care, all of whom started dialysis elec-
tively, as outpatients. The authors were able to con-
clude that PD and HD associate with similar survival
among incident dialysis patients who initiate dialysis
electively and, therefore, selection bias rather than
an effect of the treatment itself, likely explains the
described change in the relative risk of death over
time between HD and PD. Recently, Mendelssohn et
al.19-2° defined an interesting concept of “suboptimal”
dialysis start referring to initiation of dialysis as an
inpatient and/or without a permanent access placed
(AVF, AVG or PD catheter) and/or with a patient not
starting on their chronic modality of choice. In this
elegant paper2°, the authors investigated whether a
“suboptimal” initiation of dialysis would be associ-
ated with worse health outcomes in the first six
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months of dialysis. The authors concluded that “sub-
optimal” initiation of dialysis is common in patients
referred early or late to the nephrologist and that
the benefits of early referral are lost if dialysis is
initiated “suboptimally”. In other words, of nothing
worth being referred early to a nephrologist and
subsequently start dialysis as an inpatient or with
an HD catheter. An integrated dialysis access man-
agement strategy is, therefore, required for optimizing
dialysis access use. To adequately inform patients
about access options, nephrologists are ethically
obligated to systematically explain to patients the
harms of HD catheters. If catheters must be used to
initiate dialysis, nephrologists should present cath-
eters only as a “rescue measure” and “unsafe for
long-term use”. Interestingly, the K/DOQI guidelines3°
recommend that a “PD catheter may also be used
as a bridge for a fistula in ’appropriate‘ patients”.
The type of dialysis access should, therefore, be
regarded as a key factor to be taken into account in
the choice of dialysis modality. Optimal pre-dialysis
care is most likely an effective strategy in the long-
term management of the patient with CKD.

PHYSICIAN BIAS

Beyond medical and psychosocial factors respon-
sible for the slow-down in the proportion of PD
patients in some Western countries, the misconcep-
tion of PD catheter as an “inadequate” dialysis access
for CKD patients may also play a role. A common
perception is that PD is associated with a higher risk
for dialysis access-related invasive interventions and
infection compared with HD3%:32, However, as previ-
ously stated, evidence suggests the contrary8:1113:16.17,
Insufficient level of continuous medical education
and fellow training investment is a possible explana-
tion for such fact. In Europe, the widespread HD
catheter placement by nephrologists and renal fel-
lows and the limited timely insertion of a PD catheter
may be a strong contributing factor for the underu-
tilization of PD. In this regard, several studies have
suggested that PD catheter insertion by nephrologists
can have a positive impact on the utilization of
PD33:34, Moreover, in the unplanned setting, the
reports from Povlsen et al.35 and Lobbedez et al.3
showed that the immediate use of a PD catheter
right after insertion did not increase the risk of infec-
tious complications nor did it affect long-term PD

technique or patient survival. These data suggest
that PD is a safe and feasible modality for unplanned
start on dialysis. Recently, Koch et al.37 compared
the outcomes of acute unplanned PD and HD on a
prospective observational study. The authors observed
that HD patients had a significant higher risk of
bacteraemia compared to PD patients and a tendency
for higher overall and infectious mortality risk.

ECONOMICS OF DIALYSIS

Finally, it is well recognized that the economic
structure of the nation’s health-care system may
influence dialysis modality selection and dialysis
access placement38-4°, Therefore, it is pertinent to
ask ourselves what are the financial consequences
of inadequate dialysis modality selection and access
placement. First, a key factor influencing the cost of
dialysis care is the timing of referral to a nephrolo-
gist. Early referral and planned start result in cost
savings and improved survival4t'42, When patients
are either referred late to a nephrologist’s care or
have to initiate dialysis urgently without a planned
access, they are generally sicker, require longer hos-
pitalization and are nearly always started on HD.
Patients who are referred earlier to a nephrologist
have an extended time prior to starting renal replace-
ment therapy during which access may be planned
and placed, and patients may be objectively educated
about their treatment choices. Patients who have
been exposed to pre-dialysis modality education are
more likely to choose PD or to start HD with a func-
tioning AVF and, therefore, contribute to consuming
fewer resources to the payer and society. Second,
hospitalization and dialysis access-related costs con-
tribute substantially to total expenditures for dialysis
patients and are considered the most variable costs
in caring for dialysis patients. Up to 30% of hospital
admissions in HD patients are related to vascular
access complications and, significant outpatient
resources — including vascular access monitoring and
diagnostic radiology — are used to maintain access
patency. At present, only few studies have reported
in detail the cost of dialysis access on the basis of
access typel6+43-45_ Consistently, all of these studies
reported that the cost of access care was highly
variable depending on the access type, with HD
catheters and AVGs incurring the highest annual
costs, in comparison with AVFs and PD catheters.
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In summary, recent evidence suggests that: a) dialy-
sis access strongly contributes to patient morbidity/
mortality and annual health care costs; b) HD patients
with a catheter have a higher risk of death, in com-
parison with both HD patients with an AVF/AVG and
PD patients and; c¢) PD and HD patients with a func-
tioning AVF incur the lowest annual health care costs.
Therefore, if our aim is to improve CKD patients’ care
while optimizing economic resources, efforts should
be made to provide patients with dialysis modality
selection and appropriate dialysis access placement.
Can we make it? My answer is, “Yes we can”.

Conflict of interest statement: None declared.

References

1. Ravani P, Palmer SC, Oliver MJ, et al. Associations between hemodialysis access type
and clinical outcomes: a systematic review. ] Am Soc Nephrol 2013;24(3):465-473.

N

* Woods JD, Port FK. The impact of vascular access for haemodialysis on patient morbid-
ity and mortality. Nephrol Dial Transplant 1997;12(4):657-659.

w

* Xue JL, Dahl D, Ebben JP, Collins AJ. The association of initial hemodialysis access type
with mortality outcomes in elderly Medicare ESRD patients. Am ] Kidney Dis
2003;42(5):1013-1019.

&

" Polkinghorne KR, McDonald SP, Atkins RC, Kerr PG. Vascular access and all-cause
mortality: a propensity score analysis. ] Am Soc Nephrol 2004;15(2):477-486.

w

* Astor BC, Eustace JA, Powe NR, et al. Type of vascular access and survival among
incident hemodialysis patients: the Choices for Healthy Outcomes in Caring for ESRD
(CHOICE) Study. ) Am Soc Nephrol 2005;16(5):1449-1455.

* Moist LM, Trpeski L, Na Y, Lok CE. Increased hemodialysis catheter use in Canada and
associated mortality risk: data from the Canadian Organ Replacement Registry 2001-
2004. Clin ] Am Soc Nephrol 2008;3(6):1726-1732.

~

* Pisoni RL, Arrington CJ, Albert JM, et al. Facility hemodialysis vascular access use and
mortality in countries participating in DOPPS: an instrumental variable analysis. Am |
Kidney Dis 2009;53(3):475-491.

©

» Coentrao L, Santos-Aradjo C, Dias C, Neto R, Pestana M. Effects of starting hemodi-
alysis with an arteriovenous fistula or central venous catheter compared with perito-
neal dialysis: a retrospective cohort study. BMC Nephrol 2012;13:88.

o

* Wish JB. Vascular access for dialysis in the United States: progress, hurdles, contro-
versies, and the future. Semin Dial 2010;23(6):614-618.

=
°

- Ethier J, Mendelssohn DC, Elder SJ, et al. Vascular access use and outcomes: an
international perspective from the Dialysis Outcomes and Practice Patterns Study.
Nephrol Dial Transplant 2008;23(10):3219-3226.

* Aslam N, Bernardini J, Fried L, Burr R, Piraino B. Comparison of infectious complications
between incident hemodialysis and peritoneal dialysis patients. Clin ] Am Soc Nephrol
2006;1(6):1226-1233.

"
N

* Oliver MJ, Verrelli M, Zacharias JM, et al. Choosing peritoneal dialysis reduces the risk
of invasive access interventions. Nephrol Dial Transplant 2012;27(2):810-816.

-
w

- Oliver M), Garg AX, Blake PG, et al. Impact of contraindications, barriers to self-care
and support on incident peritoneal dialysis utilization. Nephrol Dial Transplant
2010;25(8):2737-2744-

14 | ok CE, Allon M, Moist L, Oliver M), Shah H, Zimmerman D. Risk equation determining

unsuccessful cannulation events and failure to maturation in arteriovenous fistulas
(REDUCE FTM 1). ] Am Soc Nephrol 2006;17(11):3204-3212

246 | Port ) Nephrol Hypert 2013; 27(4): 243-247

15.

16.

17.

18.

1

0

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34

35.

36.

Perl J, Wald R, McFarlane P, et al. Hemodialysis vascular access modifies the associa-
tion between dialysis modality and survival. ] Am Soc Nephrol 2011;22(6):1113-1121.

Coentrao LA, Araiijo CS, Ribeiro CA, Dias CC, Pestana MJ. Cost analysis of hemodialy-
sis and peritoneal dialysis access in incident dialysis patients. Perit Dial Int 2013 May
1. [Epub ahead of print].

Ishani A, Collins AJ, Herzog CA, Foley RN. Septicemia, access and cardiovascular disease
in dialysis patients: The USRDS Wave 2 Study. Kidney Int 2005;68(1):311-318.

Smart NA, Titus TT. Outcomes of early versus late nephrology referral in chronic kidney
disease: a systematic review. Am | Med 2011;124(11):1073-1080.

* Mendelssohn DC, Malmberg C, Hamandi B. An integrated review of “unplanned”

dialysis initiation: reframing the terminology to “suboptimal” initiation. BMC Nephrol
2009;10:22.

Mendelssohn DC, Curtis B, Yeates K, et al. Suboptimal initiation of dialysis with and
without early referral to a nephrologist. Nephrol Dial Transplant 2011;26(9):2959-2965.

Van Biesen W, Wiedemann M, Lameire N. End-stage renal disease treatment: a Euro-
pean perspective. ] Am Soc Nephrol 1998;9(12 Suppl):S55-62.

Gallego E, Lopez A, Lorenzo |, et al. Influence of early or late referral to nephrologist
over morbidity and mortality in hemodialysis. Nefrologia 2003;23(3):234-242.

Lorenzo V, Martn M, Rufino M, Hernandez D, Torres A, Ayus JC. Predialysis nephro-
logic care and a functioning arteriovenous fistula at entry are associated with better
survival in incident hemodialysis patients: an observational cohort study. Am J Kidney
Dis 2004;43(6):999-1007.

Kazmi WH, Obrador GT, Khan SS, Pereira B, Kausz AT. Late nephrology referral and
mortality among patients with end-stage renal disease: a propensity score analysis.
Nephrol Dial Transplant 2004;19(7):1808-1814.

Winkelmayer WC, Owen WF, Jr, Levin R, Avorn J. A propensity analysis of late versus
early nephrologist referral and mortality on dialysis. ] Am Soc Nephrol 2003;14(2):486-
492.

Diaz-Buxo JA. Early referral and selection of peritoneal dialysis as a treatment modal-
ity. Nephrol Dial Transplant 2000;15(2):147-149.

Piccoli GB, Mezza E, Burdese M, et al. Dialysis choice in the context of an early refer-
ral policy: there is room for self care. ] Nephrol 2005;18(3):267-275.

Golper T. Patient education: can it maximize the success of therapy? Nephrol Dial
Transplant 2001;16 Suppl 7:20-24.

Quinn RR, Hux JE, Oliver MJ, Austin PC, Tonelli M, Laupacis A. Selection bias explains
apparent differential mortality between dialysis modalities. ] Am Soc Nephrol
2011;22(8):1534-1542.

Vascular Access Work Group. Clinical practice guidelines for vascular access. Am |
Kidney Dis 2006; 48(Suppl 1):5248-5273.

Rodrigues A. How to persuade peritoneal dialysis — skeptical hemodialysis fans.
Contrib Nephrol 2009;163:237-242

Moossavi S, Raasch E, Russell G, et al. Comparison of dialysis access outcomes in
peritoneal dialysis and hemodialysis patients at an academic medical center. Perit Dial
Int 2007 27:S24

Asif A, Pflederer TA, Vieira CF, Diego J, Roth D, Agarwal A. Does catheter insertion by
nephrologists improve peritoneal dialysis utilization? A multicenter analysis. Semin
Dial 2005;18(2):157-160.

Goh BL, Ganeshadeva YM, Chew SE, Dalimi MS. Does peritoneal dialysis catheter
insertion by interventional nephrologists enhance peritoneal dialysis penetration? Semin
Dial 2008;21(6):561-566

Povlsen JV. Unplanned start on assisted peritoneal dialysis. Contrib Nephrol
2009;163:261-263

Lobbedez T, Lecouf A, Ficheux M, Henri P, Hurault de Ligny B, Ryckelynck JP. Is rapid
initiation of peritoneal dialysis feasible in unplanned dialysis patients? A single-centre
experience. Nephrol Dial Transplant 2008;23(10):3290-3294.



Dialysis access type and modality selection for CKD patients: "Yes we can”

37-Koch M, Kohnle M, Trapp R, Haastert B, Rump LC, Aker S. Comparable outcome of
acute unplanned peritoneal dialysis and haemodialysis. Nephrol Dial Transplant
2012;27(1):375-380.

38. Blake P, Just P. Economics of dialysis. In: Horl WH, Koch KM, Lindsay RM, Ronco C,
Winchester JF (eds). Replacement of Renal Function by Dialysis, 5th ed. Dordrecht,
The Netherlands: Kluwer, 2004.

39- Horl WH, de Alvaro F, Williams PF. Health care systems and end-stage renal disease
(ESRD) therapies — an international review: access to ESRD treatments. Nephrol Dial
Transplant 1999;14(Suppl 6):10-15.

40- Blake PG. The complex economics of modality selection. Perit Dial Int 2004;24(6):509-
511.

B

41- Mendhelssohn DC, Mullaney SR, Jung B, Blake PG, Mehta RL. What do American
nephrologists think about dialysis modality selection? Am | Kidney Dis 2001;37(1):22-

29.

N

42- McLaughlin K, Manns B, Culleton B, Donaldson C, Taub K. An economic evaluation of
early versus late referral of patients with progressive renal insufficiency. Am | Kidney

Dis 2001;38(5):1122-1128.

43 Lee H, Manns B, Taub K, et al. Cost analysis of ongoing care of patients with end-stage
renal disease: The impact of dialysis modality and dialysis access. Am ] Kidney Dis
2002;40(3):611-622.

44 Manns B, Tonelli M, Yilmaz S, et al. Establishment and maintenance of vascular access
in incident hemodialysis patients: A prospective cost analysis. ] Am Soc Nephrol
2005;16(1):201-209.

45 Gruss, J. Portolés, A. Tato, et al. Repercusiones clinicas y econémicas del uso de
catéteres tunelizados de hemodialisis en un area sanitaria. Nefrologia 2009;29(2):123-
129.

Correspondence to:

Professor Doutor Luis Coentrao

Nephrology and Infectious Disease Group, INEB, 13S, University of
Oporto, Portugal

Al. Prof. Hernani Monteiro

4200 — Porto, Portugal

E-mail: coentrao@med.up.pt

Port ) Nephrol Hypert 2013; 27(4): 243-247 | 247



