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Introduction
Clinical nephrology practice guidelines (European, Australian, 

British) about required dose of UFH during hemodialysis sessions, 
indicate an initial loading dose, followed by a continuous infusion 
or maintenance boluses; these guidelines differ in doses and time of 
administration; in addition, for patients with increased bleeding risk, 
recommendations are even more varied [1-4].

Anticoagulation efficacy with UFH can be evaluated wiht aPTT 
or total coagulation time. It´s recommended achieving an aPTT 
increase up to 150% than pre-dialysis values [2]. In a study published 
by Kessler and colleagues, they suggest measurements aPTT at the 
end of HD session to determine which patients benefit from reduced 
anticoagulation levels [5-7].

Recent evidence trends on reducing or suppressing anticoagulation 
dose, since patients receiving chronically UFH doses during HDF 
sessions, have potential cumulative adverse effects such as, endothelial 
dysfunction, bleeding, osteoporosis, hyperkalemia, aldosterone 
suppression [2].

Some groups used 50-200 ml/hr saline infusion during HD [1,6], 
in order to reduce or suppress anticoagulation, similar to HDF pre 
dilution method technique but with higher infusion volume [3].

For this reason, we analyzed patients under chronic HDF treatment, 
minimizing UFH dose with pre filter HDF method by suspending 
maintenance dose and comparing with HDF pos filter patients divided 
into two groups: those who received standard impregnation dose, and 
other whom received a low impregnation dose; both with their usual 
maintenance doses. We measured the levels of anticoagulation, with 
follow-up by levels of APTT and heparin.
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Materials and Methods
Thirty prevalent (3 sessions per week) patients on HDF and use of 

UFH in each session, with no history of thrombotic events or episodes 
of major bleeding were included in this study. Baseline demographic 
and clinical characteristics are shown in Table 1. Dialysis treatment 
parameters are displayed in Table 2.
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Abstract
Background: Unfractionated heparin (UFH) administered during hemodialysis (HD) has cumulative adverse 

effects; hence the importance of using the lowest possible dose and avoid overdosing.

Methods: We analyzed 30 patients with chronic hemodiafiltración (HDF) treatment divided in 3 groups: pos filter 
HDF with heparin standard impregnation dose (27 ± 6.5 IU/kg), HDF pos filter with impregnation low dose (15 ± 4.2 IU/
kg); in both groups, heparin impregnation and maintenance were given, and a third group HDF pre-dilution only with 
heparin impregnation dose (27 ± 12.8 IU/kg). We measured partial thromboplastin time (aPTT) and serum heparin 
levels at 30 and 190 min, in the three groups.

Results: HDF pre-dilution group received a significantly lower total dose than the other 2 groups; 1750 vs. 
2650/3444 UI/Kg (p<0.001), maintaining 30 min aPTT target (55.6 ± 43.4) as aPTT 190 min (44.4 ± 30.3), as well as 
effectiveness of the treatment (substitution volume of 51.4 ± 11.8 L, Ktv 1.38 ± 0.3). The other two groups reached aPTT 
30 min target, but decreased towards the end of HDF sessions (aPTT 190 min). HDF pre-dilution did not increase clot 
formation (p<0.678). There were no major coagulation or bleeding events in any of the HDF sessions.

Conclusion: Pre dilution HDF with only impregnation heparin is a safe and effective method; after the amplification 
and reproduction of our results, it could represent an alternative treatment that minimizes UFH doses in order to reduce 
the associated adverse events.

Pos Filter
Standard 
Dose
N=10

Pos Filter
Low dose
N=10

Pre Filter
Low Dose
N=10

p value

Age (Median ± SD) 44.8 ± 7.6 49.7 ± 9.2 47.7 ± 7.8 °0.22
Sex (Women/Men) 8/2 5/5 5/5 *0.13
Bolus UI/Kg (Median ± SD) 27 ± 6.5 15 ± 4.2 27 ± 12.8 °0.02
Maintenance dose UI/Kg 
(Median ± SD)

10 ± 4.7 10 ± 8.4 0 ± 0.5 °0.024

Vascular Access
*0.27Catheter(N, %) 7 (70) 6 (60) 6 (60)

Fistula (N, %) 3 (30) 4 (40) 4 (40)
Diabetes (N) 0 1 2 *0.36
* Chi cuadrada; ° Anova

Table 1: Demographic and clinical characteristics of the patient population.
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We formed three groups of patients according to UFH doses which 
they had been received usualy. Pos-filter hemodiafiltration in low and high 
dose; likewise, patients with higher hemoconcentration were included into 
the HDF pre-dilution group, administering a similar dose to patients with 
post-high-dose HDF, but without maintenance dose.

Dialytic treatment

All HDF sessions were granted uniformly, with 5008 
hemodiafiltration system of Fresenius® using the FxCordiax 120 filter 
in all cases. Blood flow higher than 300 ml/min and dialysate flow of 
500 ml/min was reached in all HDF sessions. Average time was 180 
minutes. Ultrafiltering was granted in adjustment according to the 
known dry weight.

Measurements

Values of aPTT and serum heparin (anti-Xa) levels were determined 
at 30 and 190 min (10 min after the end of the session prior to the 
heparinization of the lumens in the case of catheter patients), in the 3 
study groups. The aPTT was considered in treatment goals when it was 
increased 150% (between 45-60 seconds) according to the reference 
range value.

Regarding heparin levels, the treatment goal was 0.2-0.4 U/
ml. For its measurement, we turned to the hematology department. 
Additionally, we record the minor and major bleeding events. Greater 
bleeding was defined as those events with hematocrit falling >3 g, 
hemodynamic compromise and/or transfusion requirement, and 
minor bleeding that auto limited or yielding with local measures.

We recorded thrombosis events by means of a visual scale, after 
manual irrigation with 400 ml of saline at the end of the HD session, 
by two observers independently: Blood lines (1=no clot, 2=fibrin 
formation, 3=partial clot formation, 4=definitive clot formation) 
Dialyzer (1=clean filter, 2=blood streaks <5%, 3= blood streaks> 5%, 
4=coagulated filter). Venous air trap (1=no clot, 2=fibrinous ring, 
3=clot formation, 4=coagulation system) and we averaged the three 
measurements in the three groups.

Results
Within the study population, 10% of patients were carriers of 

diabetes mellitus. Median age was 44.3 years, 57% were female and 43% 
male. Within the chronic medication used, none of the patients were 
users of anticoagulants or anti platelets (Table 1).

Unlike patients in post-filter groups who did not maintain 

adequate aPTT levels at minute 190, the patients in the pre-filter group 
maintained aPTT in goals at both 30 (55.6 ± 43.4) and 190 minutes 
(44.4 ± 30.3) (Table 2).

To confirm this effect was due to UFH dose, we measured heparin 
levels at the same time (30 and 190 minutes).

The pre-HDF group maintained aPTT and heparin levels in desired 
ranges, while the other two groups decreased at the end of the session 
even at infra therapeutic ranges. The total dose received was lower with 
a statistically significant difference. Regarding dialytic efficacy HDF pre 
dilution maintained effectiveness in the treatment (substitution of 51.4 
± 11.8 L, Ktv 1.38 ± 0.3) (Figure 1).

HDF pre-filter did not increase clot formation (p<0.678) in the 
dialyzer system. No thrombosis or coagulation events were recorded 
in any of the study groups, even when the pre-HDF group had patients 
with higher hemoglobin levels and the hemoconcentration that 
occurred after the ultrafiltrate. Additionally, there were no bleeding 
events, neither minor nor major in any of the study groups (Figure 2).

Discussion
Dialysis for bleeding patients or with high bleeding risk, requires 

special awareness during HD treatment due to potential side effects 
that turns it into a challenging technique for physician in every session 
[1].

The background of sessions with pre-dilution HDF only with UFH 
priming dose versus conventional hemodialysis with filter embedded 
in UFH, report treatment effectiveness (Ktv 1,23 ± 0.32), with the need 
to terminate treatment in 19% of cases [7].

Bearing in mind that insufficient anticoagulation results in blood 
iron losses, and promotes a decrease in the purifying performance 
of dialysis. Anticoagulation in dialysis must be aimed at increasing 
efficiency during sessions [5] as recent studies showed the efficacy of 
heparin reduction, with a small increase in urea reduction compared 
to the conventional dose but taking care of preventing clotting forming 
[5,6].

In the present study we base the efficiency of treatment on 
substitution objectives according to recent evidence, for convective 
therapies.

Results accord with saline infusion strategies, however, it had 
not been used with low doses of heparin in convective techniques, 
demonstrating dynamically that this maintains better levels of 
anticoagulation and efficiency of the treatment.

Pos Filter
Standard Dose

N=10

Pos Filter
Low dose

N=10

Pre Filter
Low Dose

N=10

*p value

Total Dose Administered (IU) 3444 ± 836 2650 ± 502 1750 ± 790 <0.001
aTTP 30 min (s) 50 ± 19.7 38 ± 5.8 55.6 ± 43.4 0.372
aTTP 190 min (s) 37.2 ± 7.1 34.6 ± 6.4 44.4 ± 30.3 0.465
Heparin levels 30 min (IU/mL) 0.27 ± 0.23 0.11 ± 0.12 0.26 ± 0.31 0.226
Heparin levels 190 min (IU/mL) 0.17 ± 0.1 0.06 ± 0 0.2 ± 0.4 <0.241
Basal Hemoglobin (Hbi) 7.6 ± 0.9 7.6 ± 1.2 9.1 ± 1.0 0.007
Final Hemoglobin (Hbf) 9.64 ± 2.1 9.4 ± 2.2 11.5 ± 1.5 0.044
∆ Hb (Hbf-Hbi) 2 ± 1,48 1.7 ± 1.5 2.4 ± 1.18 0.55
Coagulation score 1.86 ± 0.6 1.88 ± 0.3 1.73 ± 0.2 0.678
HDF Total time (min) 188 ± 8.5 187 ± 4.5 185 ± 11.3 0.625
* ANOVA.

Table 2: Paraclinical values according to the study group.
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Figure 2: Comparison of anti-Xa values according to the study group.

This study has weaknesses since it was a single-center nonrandomized 
study and sample size. However, due to the physiological support and 
the results concordant with those of previous studies, we consider that 
they can be reproduced by larger studies.

We did not experience an over-clotting risk with predilutional 
HDF as compared to post-dilution HDF standard and low dose. Only 
one patient in HDF pre-dilution group, was necessary to administer 1 
additional bolus of heparin, according to the doctor's evaluation during 
the session to avoid a major coagulation event.

Conclusions
Studies in this topic should continue, in order to have solid evidence 

of strategies to use fewer doses of heparin and reduce its complications, 
especially in patients with a high risk of bleeding in hemodialysis.

HDF pre-dilution is safe to reduce heparin dose and maintains the 
effectiveness of the treatment; It can even be considered to decrease the 
dose of UFH in subsequent studies.
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