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“* Adequate vascular access for hemodialysisis

the most important component determining

the success or failure of dialytic therapy”

Anatole Besarab

De: “ Access monitoring isworthwhile and valuable” .

Blood Purif 2006; 24: 77-89
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Repercusiones clinicas y econémicas
del uso de catéteres tunelizados de hemodialisis

en un area sanitaria
E. Gruss', J. Portolés', A. Tato’, T. Hernandez? P. Lopez-Sanchez', P. Velayos', M.C. Gago’,
S. Martinez', M.M. Andrés?, J. Sanchez Tornero*, P. Jiménez®

'Unidad de Nefrologia. Fundacién Hospital de Alcorcén. Madrid. ? Unidad de Radiologia Vascular. Fundacion Hospital de Alcorcon.
Madirid. * Centro «Los Llanos». Mdstoles. Madrid. Fundacion Renal [figo Alvarez de Toledo. Madrid. * Unidad de Nefrologfa. Hospita
de la Princesa. Madrid. * Unidad de Cirugia. Fundacion Hospital de Alcorcén. Madrid

Nefrologia 2009;29(2):123-129.




Corba de supervivencia de pacients que van iniciar hemodialisi mitjancant
FAVI versus cateter tunelitzat
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E. Grussi cols. Nefrologia 2009; 29: 123-129.




Corba de supervivencia de pacients que van necessitar de l'implantacio de
cateter tunelitzat durant el periode de seguiment versusresta de pacients
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Corba de supervivencia de pacients que van necessitar de l'implantacio de cateter
tunelitzat durant el periode de seguiment segons el temps que van portar € cateter.
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Resumen delos eventos clinicosy los calculos de los elementos de coste

para el seguimiento global y por mesde uso del catéter.

Procesos Unidad Unidad por mes | Costeunidad (€) Por mes (€)
I nsercion catéter 116 0,32 871 278,72
Eliminacion
catéter 75 0,21 284 59,64
Proceso
radiologia 14 0,04 284 11,36
vascular
Dosis urokinasa 59 0,16 28,85 4,62
Curadd orificio
<alida 594 1,65 19 3,14
Uso antibiético 84 0,23 8,15 1,87
Conexion-
desconexion 4,693 13 15,69 203,97
M eses con
catéter 361
Total 563,31

E. Grussi cols. Nefrologia 2009; 29: 123-129.
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Ronald L. Pisoni, PhD, Charlotte J. Arrington, MPH, Justin M. Albert, BS, Jean Ethier, MD,
Naoki Kimata, MD, Mahesh Krishnan, MD, Hugh C. Rayner, MD, Akira Saito, MD, PhD,
Jeffrey J. Sands, MD, Rajiv Saran, MD, Brenda Gillespie, PhD, Robert A. Wolfe, PhD,

and Friedrich K. Port, MD

American Journal of Kidney Disease Volume # 53 (Issue # 3): 475-491, 2009



Methods — Study Sample

« 28,199 randomly selected HD patients from 7
countries and 308 facilities in DOPPS | (1996-2001)
and from 12 countries and 322 facilities in DOPPS ||

(2002-2004) for whom VA type at study entry was
reported

32% were incident patients who were on HD for 30
days or less at study entry

—~
D&)PPS Pisoni et al. Am J Kidney Dis 53(3):475-491, 2009



Access Used for HD by a Patient at Time of Study Entry (1)

Model adjustments

Mot adjusted for any patient
characteristics

Adjusted for age, sex, black
race, yrs with ESRD

Model B + 14 classes of
comorbidity + weight

Adjusted for propensity score
(based on Model C
predictors)

Marginal structural modeling
method (based on Model C
predictors)

Cox Model C + baseline
Iahc:ratc:ry values

Catheter vs AVF
(n=22,498)

RR, death
(95% CI)
1.79
(1.68-1.92)

1.67
(1.57-1.78)

1.45
(1.35-1.56)

1.46
(1.35-1.57)

1.71
(1.59-1.84)

1.32
(1.22-1.42)

p-value
<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

Graft vs AVF
(n=20,194)

RR, death
(95% Ci)
1.29
(1.19-1.39)

1.22
(1.13-1.32)

1.14
(1.05-1.24)

1.13
(1.04-1.22)

1.23
(1.13-1.34)

1.15
(1.06-1.25)

p-value
<0.0001

<0.0001

0.001

0.003

<0.0001

0.001

Catheter vs AVF or
Graft Use
(n=28,199)

RR, death
(95% CI)
1.54
(1.46-1.63)

1.48
(1.40-1.56)

1.32
(1.24-1.40)

1.34
(1.26-1.42)

p-value
<0.0001

<0.0001

<0.0001

<0.0001
1.38 | <0.0001
(1.30-1.47)

1.20

(1.13-1.27) | <0.0001

Lab measures included baseline levels of serum albumin, singlepool Kt/V, hemoglobin, serum phosphorus, and serum

calcium. All models were adjusted for whether the facility was hospital-based, stratified by region, and accounted for

facility clustering effects, and were based on DOPPS | + |l data, unless otherwise indicated. DOPPS | + Il analyses also
were stratified for phase

Pisoni et al. Am J Kidney Dis 53(3).475-491, 2009



Case-mix Adjusted Facility Catheter and Graft Use

RR of death
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Adjusted Facility Access Use, %

Patient mortality risk was estimated in relationship to categories of the case-mix adjusted % of catheter and graft use in a
patient’s facility. Data are shown for midpoints of facility catheter use ranges of <8%, 8-14%, 14-20%, 20-30%, and >30%,
and facility graft use ranges of <15%, 15-25%, 25-36%, 36-56%, and >56%, in relationship to the RR of death for each
category. The R2 values are shown for the linear trend lines relating either facility catheter or graft use with mortality risk
(p<0.0001 for each). Each model adjusted for age, sex, black race, yrs with ESRD, body weight, 14 classes of comorbidity,
phase, whether the facility was a hospital-based unit, region, and for the facility’s case-mix adjusted use of the other two

E VA types. (n=27,364)
D&)PPS Pisoni et al. Am J Kidney Dis 53(3):475-491, 2009




Adjusted Facility Percentages of Catheter Use and Graft Use
Compared with Facility AVF Use (1)

Per 20% more AdjFac Per 20% more
Cath Use AdjFac Graft Use
(vs AVF use) (vs AVF use)
Model | Model adjustments RR, death RR, death
(95% Cl) p value (95% Cl) p value
A No adjustment for patient 1.26 <0.001 1.08 0.004
characteristics (1.19-1.34) (1.03-1.15)
B Adjusted for age, sex, black race, 1.23 <0.001 1.10 <0.001
weight, yrs with ESRD (1.15-1.31) (1.04-1.16)
C Model B adjustments + 1.20 <0.001 1.09 0.005
14 classes of comorbidity (1.12-1.28) (1.03-1.15)
D Model C + propensity score 1.21 <0.001 1.09 0.005
(1.13-1.29) (1.031.15)

All models included data from 12 countries in DOPPS | and Il, were stratified by study phase and region, were adjusted for
whether the facility was a hospital-based unit, and accounted for facility clustering effects (n=27892). All models included
both facility catheter and graft use indicators (AdjFac Cath Use and AdjFac Graft Use) in the same model with Facility AVF
use serving as the reference
*Facility practices used were spKt/V less than 1.2, treatment time (TT) % hemoglobin (hgb) less than 10 g/dL, serum
albumin less than 3.2 g/dL, serum phosphorus greater than 5.5 mg/dL, serum calcium greater than 10 mg/dL

Pisoni et al. Am J Kidney Dis 53(3).475-491, 2009



Fig. 4A: Relative Risk of All-Cause Hospitalization
by Case-mix Adjusted Facility Catheter or Graft Use
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1105
I E—

1 1.07 -
I — ER=1.24 [p=0.0001) per 2059

: 1 1% higher Facility catheter use
I —

.28
I

: 1.14
— —
H 1.15
— E— RR=1.10 [p=0.01) par 209%
1.28 higher Facility graft use
& |
: 1.30
D

[
L} T T

1.00 1.20 1.45

RR Hospitalization {(log scale)

The RR and 95% Cl was assessed for time to first hospitalization in relationship to the case-mix adjusted % of facility VA use.
DOPPS | + Il data (n=27 ,401) adjusted for age, sex, black race, number of years with ESRED, body weight,14 summary comorbid
conditions, whether treated in a hospital-based unit, stratified by phase and region & accounted for facility clustering effects.

For case-mix adjusted facility catheter use and graft use were also adjusted for the facility's case-mix adjusted use of the other two
VA types as continuous variables. Cut points for categorical analyses were chosen to yield approximately equal numbers of

"‘ patients in each category beyond the reference group. Bars represent the 95% confidence interval
D & PPS Pisoni et al. Am J Kidney Dis 53(3).475-491, 2009




Fig. 4B: Relative Risk of Infection-Related Hospitalization by
Case-mix Adjusted Facility Catheter or Graft Use

highar Facilily catheler use

1.00 1.20

ER Infection- Related Hospitalization (log scale)

The RR and 95% C| was assessed for time to first hospitalization in relationship to the case-mix adjusted % of facility VA use.
DOPPS | + |l data (n=27 ,401) adjusted for age, sex, black race, number of years with ESRD, body weight, 14 summary comorbid
conditions, whether treated in a hospital-based unit, stratified by phase and region & accounted for facility clustering effects.
Infection-related hospitalization included hospitalization due to Gl bleeding, gastritis/peptic ulcer disease, pneumonia, septicemia,
endocarditis, AIDS/HIV, urinary tract infection, abscess, meningitis, cellulitis/soft tissue infection, osteomyelitis, viral infection, fungal
infection, fever or chills, other infectious diseases, viral hepatitis, infectious arthritis, cellulitis/skin infection, ulcer of extremity,
gangrene, infected VA, or procedures involving abscess drainage, amputation, wound debridement, or other procedures for
D }?\'P PS infectious disease. Bars represent the 95% confidence interval

s Pisoni et al. Am J Kidney Dis 53(3).475-491, 2009




RE=1.7% (p=0,0001) per 20%

higher Facllity catheter use

RR=1.2% [p=00001) par 20%
higher Facility grafl use

1.00 1.20 1.45

RR Access Infection Hospitalization (log scale)

The RR and 95% C| was assessed for time to first hospitalization in relationship to the case-mix adjusted % of facility VA use.
DOPPS | + |l data (n=27,401) adjusted for age, sex, black race, number of years with ESRD, body weight,14 summary comorbid
conditions, whether treated in a hospital-based unit, stratified by phase and region & accounted for facility clustering effects

For case-mix adjusted facility catheter use and graft use were also adjusted for the facility's case-mix adjusted use of the other two
VA types as continuous variables. Cut points for categorical analyses were chosen to yield approximately equal numbers of

Watients in each category beyond the reference group. Bars represent the 95% confidence interval

Pisoni et al. Am J Kidney Dis 53(3).475-491, 2009




Fig. 5A: Case-mix Adjusted Mortality Risk for HD Patients in
the US Versus Europe: With and Without Adjustment for

Differences in Facility Vascular Access Use

Facility (%)
Mot Adjusted for ¥4 Fractice

Modal A

1.00 1.20

RR Mortality for US vs. EUR (log scale)

RR shown after different levels of adjustment for patient case-mix and various facility practices. The upper panel displays the RR of
maortality when a facility's VA use was NOT accounted for; the lower panel displays the RR of mortality when a facility's case-mix
adjusted VA use WAS ACCOUNTED for. All models were adjusted for age, sex, black race, number of years with ESRD, body wt.,
14 summary comorbid conditions, whether treated in a hospital-based unit, stratified by phase, and accounted for facility clustering
effects. Models A and D were not adjusted for any other facility practices, models B and E additionally adjusted for facility median
treatment time, facility % patients with serum PO, =5.5 mg/dl, and serum Ca =10 mg/dl, models C and F were adjusted for same

D }:\PPS factors as models B and E + facility % patients with SPKVV <1.2, Hgb <10 g/dl, & serum alb <3.2 g/dl
e Pisoni et al. Am J Kidney Dis 53(3).475-491, 2009




Effect of Change in Vascular Access on Patient Mortality
in Hemodialysis Patients

Michael Allon, MD, John Daugirdas, MD, Thomas A. Depner, MD, Tom Greene, PhD,
Daniel Omt, MD, and Steve J. Schwab, MD, for the HEMO Study Group

& Background: Hemodialysis patients using a catheter have a greater mortality risk than those using an arterio-
venous (AV) access (fistula or graft). However, catheter-dependent patients also differ from those with an AV
‘access In several clinical features, and these differences may themselves contribute to their excess moniallty.
: The current study evaluates whether a change in vascular access affacts risk for mortality in patients
enrolied in the Hemodialysis Study. Time-dependent Cox ragression was used to relate mortality risk to current type
of access and change In access type during the preceding 1 year. Resuits: Compared with patients who dialyzed
using an AV access at both the beginning and end of the preceding 1-year Interval, relative risks for mortality were
3.43 (96% confidence interval [Cl], 2.42 to 4.886) in patients who dialyzed with a catheter at both times; 2.38 (95% CI,
1.76 to 3.23) In patients switching from an AV access to a catheter, and 1.37 (85% Cl, 0.81 to 2.32) in patients
switching from a catheter to an AV access. Change from AV access to a catheter was associated with an antecedent
decrease in serum albumin leve! (odds ratio, 1.25; 95% CI, 1.09 to 1.45 per 0.5 g/dL; P = 0.002), weight loss (odds
ratio, 1.14; 95% Cl, 1.06 to 1.22 per 2 kg; P < 0.001), and decreases in equilibrated normalized protein catabolic rate
{odds ratio, 2.22; 95% C}, 1.41 to 3.57 per 0.25 g/kg/d; P < 0.001) and non—-access-related hospitalization (odds ratio,

access was predicted by only the antecedent non—access-related hosplt.uﬂmlt;n rate (odds ratlo, 0.93; 95% Cl, 0.87

to 0.97 per 1 additional hospitalization over 4 months; P < 0.001).

: Change from a catheter to AV access

Is associated with a substantial decrease in montality risk. Am J Kidney Dis 47:469-477.

© 20086 by the Natlonal Kidney Foundation, inc.

INDEX WORDS: Vascular access; fistuia; graft; catheter; mortality.

ASCULAR ACCESS IS an important pre-
dictor of death in hemodialysis patients.
Relative risk for death is increased 2- to 3-fold in
incident patients using catheters compared with
those using an arteriovenous (AV) access (fistula
or graft).!”> This observation holds true in the
United States and other countries regardiess of
whether one examines overall mortality or cause-
specific mortality (in particular, infection-related
death). Patients dialyzing with a catheter differ in
several important respects from those with an AV
access: they typically are older, have greater
comorbidity, and have lower serum albumin lev-
els.'>*> These clinical features themselves are
associated with a greater relative risk for mortal-
ity.® Thus, it is not clear whether the excess
mortality in catheter-dependent hemodialysis pa-
tients is caused by complications related to the
catheter or dialysis using a catheter is simply a
marker of patients more likely to die.

One way to address this question is to deter-
mine whether a change in vascular access type
changes the relative risk for mortality. Specifi-
cally, is change from an AV access to a catheter
associated with an increased likelihood of death?
Conversely, is change from a catheter to an AV
access associated with decreased mortality risk?
To evaluate this research gquestion, we used a

large prospective database collected for patients
enrolled in the Hemmodialysis (HEMO) Study.

METHODS

Study Design

The design and methods of the HEMO Study have been
reporied previously.® In brief, the HEMO Study was a
multicenter, prospective, randomized, 2 X 2 factorial clini-
cal trial that evaluated the effect of dialysis dosc and flux on
the morbidity and mortality of hemodialysis patients. The
study was approved by the institutional review board at each
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American Journal of Kidney Disease 53: 804-814, 2009




Catheters: Why the greater
mortality?
- Poor flows -
racequts s
| onboss I
esd or nterventons




1210 \ﬂ"" 5

et“m

SOCIETAT CATALANA DE NEFROLOGIA

ARUNTAL m

oe
it AV

Dra. Laura Canas
Hospital Germans Triasi Pujol

Dr. Joan Feixas
Hospital General Vic

Dr. Néstor Fontseré
Hospital Clinic Barcelona

Dr. José | beas
CorporaciO Sanitaria Parc Tauli

Dr. Joaquim Martinez
Fundacio Puigvert

Dr. Manel Ramirez de Arellano
Hospital de Terrassa

Dr. Ramon Sans
Hospital de Figueres

Dr. Ramon Roca Tey (Coordinador)
Fundaci6 Privada Hospital de Mollet
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Situaci6 actual de I’accés vascular a Catalunya

Moderador: Dr. Manel Ramirez de Arellano
Hospital de Terrassa

Ponents:

Dr. Ramon Sans
Hospital de Figueres, Girona
« Pla de qualitat en una Regio Sanitaria: els accessos
vasculars”

Jordi Comas, Emma Arcos, Dra. Roser Deulofeu.
RMRC-OCATT
« Dades del Registre de Malalts Renals de
Catalunya »
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Hemodialisi mitjancant catéter central.

Moderador:
Dr. José Ibeas
Corporacio Sanitaria Parc Tauli, Sabadell.

Ponents:

Dr. Joan Feixas
Hospital de Vic
“ Catéter per dialisi : tipus, indicacions i tecnica
d’'implantacio”.

Dr. Joaquim Martinez
Fundacio Puigvert
« Complicacions no infeccioses del cateter central ».

Dr. Manel Ramirez de Arellano
Hospital de Terrassa
« Complicacions infeccioses del cateter central ».
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Monitoratge de I'accés vascular.

Moderador: Dr. Ramon Sans
Hospital de Figueres, Girona.

Ponents:
Dr. Enrique Gruss
Fundacion Hospital de Alcorcon, Madrid
“Seguimiento del acceso vascular mediante un equipo
multidisciplinar ”.

Dr. Néstor Fonstsere
Hospital Clinic de Barcelona
“Monitoratge no invasiu de I'accés vascular”

Dr. Jose Ibeas
Corporacio Sanitaria Parc Tauli, Sabadell.
« L’ecografia Doppler: el fonendoscopi del segle XXI”
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