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Abstract

Background: Hemodialysis without anticoagulation can be agptie patients who have high risk of bleeding
or the risk of bleeding is more than the loss afoll with clotting in the dialyzer, especially touse cases.
There are different suggestions about flushing tivite 0.9% saline solution in the literature.

Aim of the study: The aim of this study is to compare the effect meimittent intervals of flushing
extracorporeal circuits with %0.9 saline solutionli00 ml/15 min and 150 ml/30 min to vital signsgecially
blood pressure) and dialysis adequacy in hepage fiemodialysis in ESRD (End Stage Renal Disease)
patients.

Methodology: The research is an experimental study. This study @onducted in Gulhane Military Medical
Academy Nephrology Department and in a privateydialcenter from 1st April 2015 to 30th May 201%eT
sample of the study was included total of 22 hepfree hemodialysis patients who had ESRD, metdkearch
criteria and accepted to participate to the study.

Results: There was no significant difference between Kt/VRIRalues (used in determining the adequacy of
dialysis) of both intermittent intervals of fluskyinextracorporeal circuits (p>0.05). While there was
significant difference between vital signs of batpplications, the difference between mean ultrafitbn
amount of both applications was significant (p=Q)00rhere was no significant difference betweenydex
clotting degree of both applications (p=0.122).

Conclusion: According to our findings, we suggest that whileshing extracorporeal circuits intermittent
during hemodialysis treatment in heparin free hemalgsis patients, 150 ml/30 min application canused
instead of 100 ml/15 min.

Key Words: Heparin free hemodialysis; dialysis adequacy; migent flushing extracorporeal circuits; end
stage renal failure

Introduction intermittent intervals of flushing with 0.9%
aline solution (Dgan & Kircali, 2011; Kim,
003; Suranyi & Chow, 2010). Intermittent
intervals of flushing with 0.9% saline solution is
%uggested by European Best Practice for

Hemodialysis procedure can be applied with
without heparin (Bozfakioglu, 2003; Ran &

Kircali, 2011; Cinar, 1995; Lavillest al., 2014).

Hemodialysis without anticoagulation can b
applied to patients who have high risk o
bleeding or the risk of bleeding is more than th
loss of blood with clotting in the dialyzer,

especially to acute cases. In this instance, exc . ; .
Xtracorporeal circulation and dialyzer by

for patients with cardiovascular disease Olamping artery line (by closing the blood

hypertension, the blood flow rate should be keﬁt : .
on 280-300 mi/min or above and clotting in thgntrance) and flushing 100-300 ml of 0.9% saline

extracorporeal circulation is checked bfolution in every 30 minutes. Number of
P flashings’ can be customized depending on the

emodialysis and performed in  many
emodialysis units (Laville et al., 2014,

European Renal Best Practice, 2016). It is the
plication of checking the clotting in the
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requirement. The amount of ultrafiltration isfree hemodialysis in ESRD patients and it is
increased to prevent overhydration due to 0.9%pnducted as an experimental study.

saline solytion given to patients. (_Bozfakioglu,l.hiS study was conducted in GMMA (Gulhane
é?;?sn iD((;éan Cr%olercza(l)“iO)zoﬁ'lﬁe K”E’r ggg?”otl\/lilitary Medical Academy) Nephrology

) y : : . e purp Department and in a private dialysis center from
intermittent intervals of flushing with 0.9% 15t April 2015 to 38' May 2015. The sample of
saline solution is to be aware of clotting Mhe study was included total of 22 heparin free

"Hollow-fiber" dialyzer, to ensure finishing the hemodialysis patients who had end-stage renal
treatment in time or to exchange the dialyzefr

promptly to prevent patients’ blood by clotting ailure, met with the research criteria and
Flushing with 0.9% saline solution also ca accepted to participate to the study. There were

reduce the dialyzer clotting tendency and Cr}:resenius 40085  and  Braun Dialogue
C . y . '9 y aIQemodiaIysis machines in one of the research
inhibit clotting formation itself (1). However

there are different suggestions about flushinCenter and the other had only Fresenius 40085
99 ﬂemodialysis machines.

time with 0.9% saline solution in the literature,
100-300 ml of 0.9% saline solution flushing affhe population of the study consisted of 100
20-60 minute intervals is recommended. gBo patients admitted to two dialysis units in two

& Kircali, 2011; Cinar, 1995; Kim, 2003; months. Twenty five patients, who met the

Holden, Harman, Wang, Holland & Day, 2008yesearch criteria, underwent heparin free
Roma’o, Fadil, Sabbaga & Marcondes, 199Temodialysis and agreed to participate to study,
Shen, Mitani, Chang & Winkelmayer, 2013;were included to the study. Three patients who
Suranyi & Chow, 2010; Lavaud, Canivetwanted to continue the hemodialysis treatment at
Wouillai, Maheut, Randoux, Bonnet & Renauxanother center (due to vacations, etc. conditions)
2003; McGill, Blas, Bialkin, Sandromi & did not participate to second application and they
Marcus, 2005; Ziai, Benesch, Kodras, Neumanmere excluded from the study. Consequently the
Dimopoulos & Haas, 2005; Caruana, Raja, Busksample of the study was included total of 22
Kramer & Goldstein 1987; Sanders, Taylor &emodialysis patients.

Curtis, 1985; Sahota & Rodby, 2014;

- L ata collection forms used in the study were
Stamatiadis, Helioti, Mansour, Pappas, Brokesg y

onsisted of “Data Collection Form Devoted to
Stathakis, 2004; Guérgt al, 2014; Schwab, - : . "
Onorato, Sharar & Dennis, 1987) Socio-demographic and Medical Characteristics

of Patients” and “Data Collection Form
Vital signs of heparin free hemodialysis patient®evoted to Biochemical and Medical Parameters
must be monitored strictly. It is essential not tin Dialysis Adequacy Assessment of Patients”.
let clotting in extracorporeal circulation andDevoted to Socio-demographic and Medical
dialyzer. Heparin free hemodialysis is a metho@haracteristics data included questions such as
that requires intensive follow-up (Cinar, 1995)socio-demographic characteristics; patients' age,
However there is not any study about the effegender, medical characteristics;  primary
of intermittent intervals of flushing diagnoses, presence of chronic disease, drugs
extracorporeal circuits to dialysis adequacy, vitalsed, how long underwent dialysis of the patients
signs and clotting degree in heparin freand these data were collected by researcher’s
hemodialysis patients in the literature. face to face interviews. Data Collection Form
The aim of this study is to compare the effect evo_ted to Biochemical and Medical Param_eters
intermittent intervals of flushing extracorporea' D|§Iy3|s Adequacy Assessment of Patients
circuits in 100 ml/15 min and 150 ml/30 min tocontams re;ults of blood'samples drawn from
atient during the hemodialysis treatment, pre-

dialysis adequacy and vital signs (especially. |~ . . , ,
) , . . alysis, post-dialysis and dry weights of patient,
blood pressure) in heparin free hemodialysis an cz;{[ion pof he)r;odialysis y vasgular gccess,

ESRD (End Stage Renal Disease) patients. duration of dialysis, blood flow rate, type of

Methods dialyzer, amount of ultrafiltration, blood pressure

The aim of this study is to compare the effect (ﬁhanges seen during hemodialysis and how many

intermittent intervals of flushing extracorporea 'rggjltsd'g;yi'ﬁmgeg;n%e?és r?j(;z\l/\v/r?dfroprir gtei;l:{
circuits with %0.9 saline solution in 100 ml/15 ofore and after each g lication were ref)corded
min and 150 ml/30 min to vital signs (especiall bp

blood pressure) and dialysis adequacy in hepa |?1 these forms. KtV, URR, potassium, sodium,
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input-output of urea and creatinine, albuminguidelines (European Renal Best Practice, 2016;
calcium, phosphorus, hemoglobin and platel&006 Updates Clinical Practice Guidelines and
were the results that recorded. Dialysis adequaBecommendations) properly before and after
of patients was determined due to resulthemodialysis (Pre dialysis blood samples were
Daugirdas formula was used in Kt/V calculation.drawn shortly after fistula needles were inserted
'Ky Daugias = nl(BUNFosyBuNpre) - &0 before Sarng dlyse, pos delys bood
(0.008 x hour)] + {[4 - (3.5 x BUNPost / >2MPi€s Were di _ah
: hemodialysis while blood flow rate of dialysis
BUNPre)] X UFVol / weight} . .
) machine were 50-100 ml/min for 15 seconds. All
(http://www.tsn.org.tr/formul). o
of blood samples were drawn from arterial line.),
Clotting classification is based on the amount aksults of blood samples and vital signs of
visually estimated clotting “fiber” percentage topatients were recorded to data collection forms.

standardize clotting on dialyzer. First degree %ata about socio-demographic and disease-

clotting is less than 10% "fiber" clotting, the i ,
second degree of clotting is less than 50‘9<Pec'f'c guestions were collected by face to face

clotting, and the third degree of clotting is moréntervigws with patients. Th_e conversations were
than 50% clotting (Bozfakioglu, 2003). DialyzeraplorOXImately for 10-15 minutes. Data devoted

clotting degrees was recorded via observation k%?fal bslioscr;%rglcuaellc ar;(rj] d rg; ?'Zzlr cﬁgtrt?rznetjeersreg]s
the same researcher in all applications. y quacy y 9 deg

were collected twice, including the first and
After necessary explanations about the purposecond application.

of study and application were made and writte tatistical Analysis: MS-Excel, SPSS for

consents were taken, hemodialysis of patienty,. . :
who met the research criteria was conducted indows version 15.00 (SPSS Inc., Chicago, IL,
SA) software package was used to evaluate the

researchers. All patients included to the stu qfs\ta and statistical analysis. Means and standard

were being received hemodialysis treatment for 4" "> - D >
hours and 3 times a week. Blood flow rate Wa(gewatlons were used for descriptive statistics of

usually maintained between 250 to 300 ml/min iﬁg?é?#tguanyvgg'ss\ézr'%?lggégvﬂh'tlflecgfar:;[sstigggf
studies related to heparin free hemodialysg 9 P

(Caruana, Raja, Bush, Kramer & Goldstein 1987c_ategorical variables. Paired-samples t-test was

Sanders, Taylor & Curtis, 1985; Sahota &USed for normal distributed variables,

Rodby, 2014 Stamatiadis, Helioti Mansournonparametric two-sample paired (Wilcoxon)

Pappas, Brokes & Stathakis, 2004; Guergl, Signed rank test was used for variables not

2014). Blood flow rate should be maintained al?ormally distributed while comparing variables

least 250 ml/min for an adequate dialysis'.n two d'ffe.re”F times (first application and
second application that done at least one week

Keeping the blood flow rate high could help t )
prevent clotting of the extracorporeal systeﬁqater) in dependent group. Mc Nemar test was

during hemodialysis. Hollow fiber dialyzers Ofused for the comparison of discrete variables.

1.9 nf were used in dialysis sessions of al Igg\vyzglwaasnﬁls):as(;lsfor?;e c\:/c?r:;ag(r:ies on(g‘nrizﬁg
patients to ensure standardization, blood flow P

rate and dialyzate flow rate were set to 308f more than two groups made in different time.

mi/min and 500 mimin respectively duringp§0'05 was considered statistically significant

dialysis and dialysis was performed With]cor all measures.

bicarbonate. Artery-vein set and dialyzer wer&thical Consideration
flushed with 1000 ml of %0.9 saline solution
including 2500 unit pure heparin before startin
dialysis. In the first application, artery-vein se
and dialyzer were flushed with 100 ml of %0.
saline solution in every 15 minutes and the

Required written permission and research
pproval for study was obtained from GMMA
linical Research Ethics Committee of March
1, 2015 and in accordance with the decree no

hour heparin free hemodialysis were performe 0687469-1491-98-15/SEK.1677.  After  the

)ecessary explanations, "Volunteer Information

e e o o e b woqonent (Approva) Forms” were signed and
y y "Data Collection Forms" were implemented to

. . . )
15.0 ml of %0.9 saline .50'!“'0” in every 30 atients who accepted participate to the study to
minutes and second application were performe Pllect data

Blood samples were drawn according to recen
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Results were male (63.6%), 36.4% of them had

The mean age of individuals participated to thgypertensmn, 18.2% of them had diabetes

; 0 )
study was 56+19.22 and 36.4% of them is int rgeerlrlllgél?él s?ssfegtmgr];t fot:]iTSO n?ce)l;thsrecelved
65 and over age group. Most of the participan y '

Table 1. Comparing Kt/V-URR values (used in deterrming the adequacy of dialysis) of
intermittent intervals of flushing extracorporeal circuits participants of study

Kt/\VV* URR**
Applications Insufficient Sufficient Insufficient Sufficient
P (<1.19) (>1.20) (<0.64) (>0.65)
n % n % n % n %
100 ml/15min 4 18.2 18 81.8 5 22.7 17 77,3
150 ml/30min 4 18.2 18 81.8 5 22.7 17 7713
p*** 1.000 1.000

* Hemodialysis adequacy, ** Urea reduction ratiotNtt Nemar test

Table 2: Comparing ultrafiltration amounts, post-dialysis weights, URR and Kt/V
values of both intermittent intervals of flushing etracorporeal circuits and in
participants of study

o UF* amount Post-c;ha;}lyss URR** Kt/\/**
Applications weight
meanzsd meanzsd meanzsd meanzsd

100ml/15min | 3702.27+962.69 67.32+11.4( 0.69+0.0% 1.48+0.R5

150ml/30min | 3070.45+833.33 67.22+11.4( 0.70+0.06 1.51+0.p8

t-test *** t=4.014 t=1.386 t=-1.615 t=-1.066

p 0,001 0,180 0,121 0,298

*Ultrafiltration, **Hemodialysis adequac¥:* Paired-samples t-test

In both applications, Kt/V and URR values ofintermittent intervals of flushing extracorporeal
more than half of patients (81.8%-77.3%) wereircuits (100 ml/15 min and 150 ml/30 min) in
within a normal range. There was no significartieparin free hemodialysis (p>0.05) (Table 1).

difference between Kt/V-URR values (used iq_l

determining the adequacy of dialysis) of bot%ourly mean  systolic blood pressures  of

articipants in both intermittent intervals of
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flushing  extracorporeal circuits  duringintervals of flushing extracorporeal circuits in
hemodialysis were compared. Mean systolibeparin free hemodialysis patients (p>0.05).
blood pressures of two applications wer&t/V and URR values are used as indicators of
122.27+24.81 and 121.81+23.63 for first hourthe dialysis adequacy. Targeted minimum Kt/V
115+21.65 and 114.54+24.82 for second houratio is 1.2, minimum URR value is 65% (2006
113.63+24.4 and 113.4+27.57 for third hourUpdates Clinical Practice Guidelines and
110+26.14 and 112.04+31.72 for fourth houRecommendations, Sunanda, Santosh, Jusmita &
respectively. There was no significant differencrabhakar, 2012; Dunne, Campbell, Fitzpatrick
between first, second, third and fourth hour mea$a Callery, 2014; Couchouet al., 2009; Kara &
systolic blood pressures of both applicationscikel 2010; Kim, 2003), below 1.2 ratios for
(p>0.05). Kt/V and below 65% for URR are considered to
Pe inadequate for hemodialysis. While
calculating URR, dialysis duration and
ultrafiltration are not taken into account.

- . - erefore URR is not as effective as Kt/V (2006
hemodialysis were compared and no StatIStlcaIM;dateS Clinical Practice Guidelines and

significant difference was found (p>0.05). Mearﬁ?ecommendations)

diastolic blood pressures of two application '

were 75.23+13.49 and 75.91+11.4 for first houtMcGill, Blas, Bialkin, Sandromi & Marcus
71.59+11.99 and 71.36+11.25 for second hou(2005) found that Kt/V value was 1.49+0.30
71.82413.32 and 69.09+13.42 for third hourwhile flushing extracorporeal circuits with 200
69.77+13.13 and 69.55+15.88 for fourth houml of 0.9% saline solution for 30 minutes in 21
respectively. heparin free dialysis sessions with arteriovenous

Hourly heart rate of participants in bothflstula in their study. Although flushing time

intermittent intervals of flushing extracorporeaf’v'th saline solut_|on was dlffer_erjt, hemod|qu3|s
circuits during hemodialysis was compared an dequacy of patients was sufficient according to

s A : t/V that is a parameter of hemodialysis
?§>8tgg)stlcally significant difference was foun adequacy in this study. However targeted Kt/V

ratio of study was found slightly lower in heparin
First degree clotting was observed 59.1%, secoficee dialysis patients, it is not statistically
degree clotting was observed 31.8% and thirsignificant (McGill, Blas, Bialkin, Sandromi &
degree clotting was observed 9.1% in individualslarcus, 2005).

of dialyzers in 100 ml/15 min application. In 15OStamatiadis, Helioti, Mansour, Pappas, Brokes &

ml/30 min application, first degree clotting wa: . : . ; )
observed 40.9%, second degree clotting WZSS:[athakls (2004) applied heparin free dialysis to

observed 18.2% and third degree clotting w atients with high risk of bleeding in their study.

. ; o
observed 40.9% in individuals of dialyzers.sgl?ngastgﬂ;[iso r\]’vg(rj Egﬁ??ﬁ 1";';2 2gsrsr;(l)r?fa269 t/r(:e
However there was no_significant difference rea reduction ratio was 0.50+0.12 in this study.

(tj)gtlv)\/lze:rnclct))t?it:g gggrlg:téggg 13%()3021']2?6 $a8t28|UShing with 50 ml of 0.9% saline solution per
statistically  significant difference between, our or in other words flushing with less solution

) : _— n a relatively longer time and other factors that
gggfee[]ec:ﬁé?j?gyggg{s;ao%r,g initial urea Valuegaffect URR might be the reasons for the low

URR (0.50 £ 0.12), one of the dialysis adequacy
There was no statistically significant differencgparameters.

between mean values of post-dialysis weight
URR, Kt/V in both intermittent intervals of Fh our study, URR v_alues were 0.6920.05 and
0.70+0.06, Kt/V ratios were 1.48+0.25 and

flushing  extracorporeal circuits (p>0.05). . . )
However, statistically significant difference wa:31'51io'28 in 100 mi/15 min and 150 ml/30 min

found between mean ultrafiltration amounts iﬁpplicatior_]s re_spectivel_y._ These results showe_d
both applications (p=0.001) (Table 2). that the dlgly5|s_ of participants was adequate in
terms of dialysis adequacy parameters for both

Discussion applications.

Hourly mean diastolic blood pressures o
participants in both intermittent intervals of
flushing  extracorporeal circuits  during

In our study, the adequacy of dialysis wagdequate hemodialysis could also be ensured
compared, but there was no significant differenogith flushing with 150 ml/30 min of 0.9% saline
between Kt/V and URR values of intermittent
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solution without overhydration in heparin freeadded in 150 ml/30 min application. Therefore
hemodialysis patients according to our results. the difference between mean ultrafiltration
gnount of both applications were significant

We expected hypotension, one of an undesirah =0.001). The mean ultrafiltration amount of

side effect of hemodialysis, less common in 15 . .
. . ' -McGill et al. (2005) was 2600 mI+1600 ml in
mi/30 min flushing group than the other group | our hours. Schwab, Onorato, Sharar & Dennis

our study. However, a statistically S|gn|f|can[%l987) found the maximum ultrafiltration rate

difference was not found between application . . : .
and probably the reason was small sample. 360+3 ml per hour in heparin free hemodialysis.

In our study, there was no significant differencS°NcUSIoNs

between dialyzer clotting degrees in botlAs a result we recommended that while flushing
applications (p=0.122). Dialyzer clotting hasextracorporeal circuits intermittent, 150 ml/30
been reported as the most important complicatianin application could be used instead of 100
in heparin free hemodialysis since 1979nl/15 min application during the dialysis
(Sanders, Taylor & Curtis, 1985). Sanderdreatment in heparin free hemodialysis.
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