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Conventional and Extended Hemodialysis and Hemodiafiltration

T Cornelis', FM van der Sandel, S Eloot?, E Cardinaels3, O Bekers?, ] Damoiseaux3, KM Leunissen?!, JP Kooman'
'Department of Internal Medicine, Division of Nephrology, Central Diagnostic Laboratory, Maastricht University Medical Centre, Maastricht, Netherlands
’Nephrology Section, Department of Internal Medicine, Ghent University Hospital, Ghent, Belgium

METHODS

ABSTRACT

Background: Intensive HD (short-daily HD and nocturnal HD) is
associated with significant improvement of several clinical,
biochemical and biological parameters. Potential explanations are the
increased removal of uremic toxins or improved hemodynamic
stability. The removal of uremic toxins can also be influenced by
modality, also depending on molecular size and compartmental
Kinetics. Only one study so far has assessed the effect of extended
HDF on uremic toxin removal, and none so far has compared this
modality with extended HD.

Intervention: Thirteen stable conventional HD patients randomly
completed a single study of 4-hour HD (HD4), 4-hour HDF (HDF4), 8-
hour HD (HD8) and 8-hour HDF (HDF8), with a 2-week interval
between the study sessions. Between the study sessions, the patients
received routine conventional HD treatments.

Measurements: Blood pressure (BP) and heart rate (HR), Pulse
Wave Analysis (PWA), cardiac output (CO), microvascular density by
sublingual capillaroscopy, as well as relative blood volume (RBV) and
thermal variables were measured. Clearance and removal of uremic
toxins were also studied.

Results: Long treatments showed more stability of peripheral and
central systolic and diastolic BP and CO, in line with decreased RBV
slope in long dialysis. No differences in microvascular density were
found. Energy transfer rates were comparable. Small molecule and
phosphate removal were superior during long treatments. Beta2
microglobulin (B2M) and FGF23 reduction ratios were highest in
HDF8.

Conclusion: Treatment time, and not modality was the determinant
for the hemodynamic response. HDF significantly improved removal
of middle molecules, with superior results in extended HDF.

-Prevalent conventional HD patients: random order of mid-week HD4, HDF4, HDS8, HDF8
with 2-week interval

-Inclusion criteria: no significant residual urine production, AVF allowing Qb=300 mL/min,
iInformed consent, older than 18 years; Exclusion criteria: withdrawal of consent, acute
lIness

-Fresenius 5008 Therapy System, FX80 for HD, FX800 for HDF, Qb 300 mL/min, Qd 600
mL/min, Qs 83.3 mL/min, post-dilution HDF

-Hemodynamic measurements at start, and at times 30, 60, 120, 240, and (for HD8 and
HDF8) 360 and 480 minutes. BP and HR: Task Force Monitor, RBV: Fresenius Blood
Volume Monitor (BVM), sublingual microcirculation: Sidestream Dark Field, Glycocheck,
PWA: Sphygmocor, CO: Transonic, Bioimpedance: Body Composition Monitor (BCM)
-Thermmal balance and energy expenditure: Blood Temperature Monitor (BTM), calculates
energy transfer (ET) rates in kd/h

-Blood / dialysate sampling and measurements: blood at start, and at times 15, 30, 60,
10, 240, and (for HD8 and HDF8) 360 and 480 minutes; dialysate at the end from collection
bag. Urea, creatinine, uric acid and phosphorus: Cobas 6000); B2M: Immulite 2000; FGF23:
Immutopics

-Calculations:

*Reduction Ratio (RR) = 1 — [post-dialysis/pre-dialysis concentration]

* Total Solute Removal (TSR) = dialysate concentration X [Vd+Vuf+Vs]

*Dialytic Clearance (Cl)= TSR /log [mean pre- and post-dialysis concentration]

*Correction for hemoconcentration for B2ZM and FGF23

-Statistical analysis: data in mean+SD, repeated measurements ANOVA and paired t-tests,
changes In hemodynamic parameters are expressed as slope of regression line multiplied by
treatment time

RESULTS
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