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CONCLUSION: In a community-based dialysis program, 10% of total HD patients
qualified for conversion from 3xwkly to 2xwkly maintenance HD without significant
changes to their laboratory or clinical performance measures. These observations
stimulate discussion regarding increased application of incremental dialysis initiation
strategies to preserve residual renal function, increase dialysis-free days and alleviate
transportation and care provider-related burden to patients and families.

FC095 INCREASED VASCULAR REFILLING BY FEEDBACK-
CONTROLLED ULTRAFILTRATION PROFILE

Susanne Kron1, Til Leimbach2, Joachim Kron2
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BACKGROUND AND AIMS: Refilling volume has not been a measurable parameter
in clinical practice so far, as knowing the absolute blood volume (BV) is a prerequisite.
Recently, we developed a method to determine absolute BV, thus enabling
quantification and comparison of the refilling volume under various conditions. In this
study, we evaluated refilling with a constant UF rate and with a feedback-controlled UF
profile.
METHOD: Forty dialysis patients were included and studied during their routine
dialysis sessions. Absolute BV was determined by indicator dilution. Immediately at
the beginning of the dialysis session (before UF was started), an on-line infusate bolus
of 240 mL was injected into the venous blood line by pressing a button on the keypad
of the dialysis machine 5008 (FMC). The resulting increase in relative blood volume
before and after bolus administration (RBVpost-RBVpre) was used to calculate
absolute BV:
absolute BV (in mL) = bolus volume (240 mL) x 100 / increase in RBV (in %)
Absolute BV at the end of dialysis was calculated as:
absolute BVend = absolute BVbeginning x RBVend in % / 100
Refilling volume was calculated as:
refilling volume = UF volume – (absolute BV beginning – absolute BV end)
The refilling fraction is given as:
Refilling fraction = refilling volume / UF volume
UF was either set as constant UF rate or as UF profile. In contrast to the constant UF
rate, the UF program integrated in the dialysis machine 5008 initially starts with twice
the average UF rate. If half of the prescribed UF target is reached, the control program
keeps UF and refilling in balance.
RESULTS: Refilling data of 40 dialysis sessions with constant UF were compared to 40
sessions with the feedback-controlled UF profile.
Refilling volumes were 1.72 6 0.76 l during the profiled sessions and 1.60 6 0.64 l in
sessions with constant UF rate (p < 0.001, Wilcoxon test). UF volumes were similar in
both treatments (2.20 6 0.90 and 2.26 6 0.81 L, respectively).
There was a strong correlation between refilling volume and UF volume in both
treatments (r = 0.98 with profile, and r = 0.92 with constant UF rate, respectively).
The refilling fraction was significantly higher (p < 0.001, t-test) with the feedback-
controlled UF profile (77.2 6 8.5%) than with a constant UF rate (70.4 6 9.9%). In one
patient there was a higher refilling fraction with constant UF rate (p < 0.0001).
Symptomatic hypotension occurred in 3 patients, all in sessions with constant UF rate.
Refilling was not lower in these 3 cases.
CONCLUSION: Refilling volume predominantly depended on UF volume. The
refilling was improved by a high UF rate at the beginning of dialysis. This confirms
previous data that initially high UF rates induce the refilling sooner, and, therefore, the
refilling volume is higher with the same UF.
An increased UF rate at the beginning can improve volume management in
haemodialysis patients. With a UF profile, more volume can be removed while
maintaining a stable absolute BV which may prevent hypotension in some cases. We
therefore recommend that such UF profiles should be used more often in routine
clinical practice.
However, with every litre of UF volume, BV is reduced by more than 200 ml, at a
constant UF rate even by approximately 300 ml. This must be taken into account when
prescribing the UF volume.

FC096 THE EFFECT OF INCREMENTAL START OF HAEMODIALYSIS
ON BLOOD PRESSURE AND INTERDIALYTIC WEIGHT GAIN:
PRELIMINARY FINDINGS FROM THE ENDURE STUDY

Adil Hazara1,2, Victoria Allgar3, Maureen Twiddy4, Sunil Bhandari1,2

1Hull University Teaching Hospitals NHS Trust, Academic Renal Research, Hull, United
Kingdom, 2Hull York Medical School, Hull, United Kingdom, 3University of Plymouth,
Faculty of Health, Peninsula Medical School, Plymouth, United Kingdom and
4University of Hull, Institute of Clinical and Applied Health Research, Hull, United
Kingdom

BACKGROUND AND AIMS: Mortality rates are high in patients starting
haemodialysis/haemodiafiltration (HD) therapy. Incremental HD may help reduce this
risk by reducing the burden of early treatment whilst patients are still adapting to long-

term HD therapy. A feasibility study (ENDURE study – Clinical trials ID:
NCT04268264) is being conducted with the primary objectives of evaluating the
acceptability and tolerance of a new incremental HD regime. Its secondary aims are to
evaluate the impact of this form of incremental HD on indicators of patient safety and
wellbeing. These indicators include blood pressure (BP) control and interdialytic
weight gains (IDWG) which are independently associated with adverse cardiovascular
outcomes in patients on long-term HD. We present preliminary findings from the
study related to systolic BP and IDWG.
METHOD: The ENDURE study is being carried out at a tertiary care hospital in the
United Kingdom. Patients aged > 18 years known to renal services for at least 90 days,
referred for start of HD, were eligible for participation. Following approved consenting
procedures, they are started on a new regime of incremental HD starting dialysis twice
weekly with progressive increases in the duration and frequency of sessions over 15
weeks. This period is split in to four phases; phase 1 representing the first two days of
dialysis (baseline) whereas phases 2 – 4 representing the pre-specified incremental
steps. Propensity scores were calculated to match each participant (incremental HD
group) with two controls from a database of patients who previously started HD at our
centres using the standard protocol of 3 times weekly, 4hr long sessions. The matching
criteria accounted for 14 key demographic, clinical and laboratory characteristics.
Results were analysed as intention to treat. In comparing BP and IDWG between the
two groups, only readings taken pre-dialysis at the first session of the week was
considered. This study has been approved by the West of Scotland Research Ethics
committee-4 (Ref: 19/WS/0019).
RESULTS: Baseline characteristics of the first 15 participants (target 20) and their
matched controls are presented in table 1. The proportion of females and duration of
previous specialist input was higher in the incremental HD group.

FC096 Table 1. baseline characteristics

Incremental HD (n=15) Controls

(n=30)

Age, years 62.8 (15.2) 59.1 (14.8)

Male, % 53.3% 66.7%

Previous specialist input, months162.4 (135.2) 128.8 (108.8)

Permanent vascular access, % 93.3% 96.7%

Blood pressures (BP), mmHg

Systolic BP 164.7 (27.7) 161.8 (27.2)

Diastolic BP 76.4 (11.0) 76.3 (17.6)

Body mass index, kg/m2 33.8 (13.2) 34.2 (10.4)

Haemoglobin, g/l 100.5 (11.5) 101.2 (14.9)

eGFR, ml/min/1.73m2 8.7 (3.1) 8.2 (1.5)

Albumin, g/l 32.3 (4.7) 33.9 (5.2)

Parathyroid hormone, pg/ml 34.1 (23.8) 37.5 (21.5)

Modality, %

Haemodiafiltration 80.0% 83.3%

Haemodialysis 20.0% 16.7%

Mean systolic BP declined in both groups after the onset of dialysis

with similar rates of decline seen in both groups (Fig. 1). The proportion

of patients with systolic BP > 160 mmHg was higher in the incremental

HD group at baseline (60% vs 46% respectively). In the follow-up

period, this proportion declined in both groups. The proportion of

patients with BP > 160 mmHg remained higher in the incremental HD

group in phases 2 and 4 but was lower in phase 3. There were no signif-

icant differences in IDWG between the groups (Fig. 2).

FC096 Figure 1: Mean systolic BP at the first HD session of the week.
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FC096 Figure 2: Mean interdialytic weight change at the first HD session of the
week

CONCLUSION: The ENDURE study tests the feasibility of starting patients on a novel
incremental HD regime. Early data suggest that control of systolic BP and IDWG are
comparable to patients who start dialysis at 3 times weekly. Further work is needed to
understand the impact of reducing dialysis frequency on BP control correlating the
findings with changes residual renal function and objective measures of fluid overload.
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BACKGROUND AND AIMS: Dialysis therapy of patients at increased risk of
bleeding is a well-known clinical problem. Systemic anticoagulation with heparin
increases the risk of severe hemorrhage. Alternative strategies include the use of
heparin-coated dialysis membranes, regional citrate anticoagulation, airless dialysis
tubing, flushing the dialyzer with saline and earlier regional heparin anticoagulation
with protamine reversal. However, either special devices (e.g. airless or heparin coated
tubing) are needed, or the procedures are complex and require additional time and
personnel resources for administration and monitoring. Current data on heparin-free
dialysis are rare. After a pilot study from 282 dialysis sessions we reviewed 949 dialysis
protocols from 2.5 years of 480 hospitalized and outpatient dialysis patients who were
treated without systemic anticoagulation due to an increased risk of bleeding or a
manifest hemorrhage. The duration of each dialysis session and the number of dialyses
with or without clotting were evaluated.
METHOD: A total of 949 dialysis sessions of 480 patients were reviewed from October
2017 to January 2021. Dialysis were performed with Fresenius 4008/5008 (FX80,FX50,
KF-210) and Gambro Artis (Poly170H, Theranova). All dialysis sessions were
performed via AV-fistula with double-needle puncture or via single- or double-lumen
central venous catheters (CVC). No additional technical devices or procedures were
used beside standard hemodialysis or hemodiafiltration. Some of the patients had
coagulopathies (sepsis, liver cirrhosis), thrombocytopenia or were on systemic
anticoagulant therapy (vitamin K antagonists, DOAKs, heparin independent from
dialysis therapy). The primary outcome was the need to interrupt the dialysis session
because of clotting events due to a complete coagulation of the circuit, a partial
coagulation of the circuit or a significant rise in the venous pressure.
RESULTS: In 81 procedures (8.5%) systemic clotting made a discontinuation of the
dialysis session necessary. In only 10 sessions (1%), the dialysis treatment had to be

continued with new tubing and filter. More than one change of a system was never
necessary. In the other 71 sessions, dialysis had to be stopped with retransfusion 5
minutes until 1.5 hours before the scheduled end of therapy, and therapy was
considered as clinically sufficient. The frequency of clotting did not correlate with
dialysis time (Fig.1.). Regarding the venous access clotting happened in 14.6% of acute
CVC, in 12.6% of tunneled CVCs and in 9.4 % of AV-fistulas or -grafts, (Fig 2).

CONCLUSION: Dialysis without anticoagulation can be performed routinely with
modern synthetic filters and dialysis concentrates. Patients at high risk of bleeding,
with manifest hemorrhage or before surgery can undergo dialysis treatment for up to
five hours without complications. In the present study clotting did not correlate with
dialysis time. Patient-specific factors, as the venous access seem to play a more
important role. In summary additional cost intensive devices, personnel intensive
procedures and complex treatment protocols are only rarely needed to perform
heparin-free dialysis for patients at risk.
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