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» The Adimea measurement principle

Utilisation of the principles of spectroscopy for determining the reduction of
urinary excreted substances in the dialysate drain

> A light source © transmits ultraviolet
light
through the dialysate flowing to the
drain.

> The particles contained in the dialysate
absorb the light depending on the
concentration @.

» This absorbtion is detected by a sensor
=»  This provides the system with inform@tion about the curve of molar

reduction in the urea.
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Approved by Several Publications:

» Fridolin et al: On-line monitoring of solutes in dialysate using absorption of

ultraviolet radiation: Technique description.

The international Journal of Artificial Organs / Vol. 25/ no. 8, 2002 / pp. 748-761. Nephrol Dial Transplant

(2003) 21: 2225-2231

» Uhlin et al: Estimation of Delivered
Dialysis Dose by On-Line Monitoring of
the Ultraviolet Absorbance in the spent
Dialysate.

American Journal of Kidney Diseases, Vol 41, No 5
(May), 2003: pp 1026-1036
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The measured curve for light absorption is almost identical to the curve for urea

concentration:

UV absorption in the dialysate

time

Ai=Ap-e _[\E!]

t

<)

correlates
+ 2%

<)
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Urea concentration in the plasma

time

CB’[ = CBO - € -(\E/] t

Kt/V can be
determined directly
on the basis of the

curve.
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Treatment start*

High molar concentration in the dialysate ...

Absorbed UV waves provide information
about the quality of the dialysis

eKUV Monitoring - URR I i 2

Patient ? 20

Waight [kg]

;::3“ 120] =5

Actual KHV: 0.00 -~

... entails high UV absorption

UV-absarption

Target warning - - el 0.00

000 1,00 2700 3700 400
[h: min]

Thera = Blood flow - Dialysate
1.45 | Time l[:II‘:I!:min] 4 0 O | [mlmin] [ 2 0 0] flnwy [mlmin] 50 0 |

0.75

0.4
] &0 120 180 240

time [min] * (sample treatment curve)
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In the middle of the treatment*

As molar concentration decreases ...

... the absorption of UV waves is also reduced

UV-absorption

1.45

0.75

0.4
0 &0 120 180 240
time [min.]

The progress of the dialysis progress
can be seen quickly and easily

eKUV Monitoring - URR I i 2

Patient T 20

Waight [kg]

;:J'rﬁet 120| P G 1.00

Actual KHV: 068 -~

0.00 1.00 2.00 3.00 400

Target warning -
[h:min]

-'r[:r:‘[:::mh] 4 :0 0 | [Br::lll":r’:irf]h:mr [ 2 0 0] z:::r“[:::min] 50 0 |
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Treatment end*

The few remaining molecules ...

Easy to understand display of actual
dialysis efficiency

ekKt/\ Manitoring - URR | JI z
Patient |

Weight [kal 720 1,50
Target

I 120]

Actual KtV: 125 .

Target warning -
Therapy _ | Blood flow ' ~ Dialysate |
. Time [h:min] 4 0 0 [miimin] l 2 0 0’ flow [ml/min] 50 0

... hardly absorb any UV light

UV-absorption

000 100 200 3. 00 4 00
Ih man]

1.45

0.75

0.4
0 60 120 180 240

time [min] * (sample treatment curve)
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Decisive question in daily
routine:

» How valid are the
Adimea measuring
results?

» How close correlates the
blood-Kt/V with Adimea-
Kt/V?
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B. Braun Study

» Comparison between blood-Kt/V (blood samples) und Adimea Kt/V

>

» blood was serially (20 min.) taken » blood was taken under routine

for urea testing so as to acquire conditions in the centers

an as accurate as possible

determination of the Kt/V from » Pre- and post-dialysis blood
the blood. samples

» Controlled blood sampling
conditions
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< 25 Serial
=
& Correlation coefficient r = 0.93; n = 64 measurements of
o blood urea - every
S 2.0 :
L 2o 20 min throughout
. o ©® *3.'.'.-%"" ¢ the entire treatment
1.5 .. ...-""".‘-‘ L
22" o
s ...;1._‘.;;;'; B
1.0 ‘__’.‘;"‘.“ e %
0.5
Non systematic
0 1.0 1.2 1.4 1.6 1.8 2.0 error.

Fig. 1, scatter plot: Correlation between blood spEth and Adimes spitfy

Adimea-spKt/V

*Werner, Glunthner et al., [B. Braun Avitum AG, Melsungen], 2009.
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= 90 ) -
= \ Sample treatment
g \&
— 80 - _ _ ’
U UV absorption signal’s vs.
=3
T 70 . - serum urea values (at 20-
= minute measurements).
g 60 -
—
S &g ) Reveals the excellent
2 correlation:
[an}
> 40 - _
- Non systematic error for
E 30 this example only 5 %
= 0 50 100 150 200 250
time [min]
......... Blood urea weeeemnn UV 2bsorbance
== Blood urea adapted curve e | J\/ absorbance adapted curve

!Werner, Ganthner et al., [B. Braun Avitum AG, Melsungen], 2009.
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B. Braun Study

» Comparison between blood-Kt/V (blood samples) und Adimea Kt/V

>

» blood was serially (20 min.) taken » blood was taken under routine

for urea testing so as to acquire conditions in the centers

an as accurate as possible

determination of the Kt/V from » Pre- and post-dialysis blood
the blood. samples

» Controlled blood sampling
conditions
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Adimea

2.0 -

Correlation coefficient r=0.801; n=217 / gg?lgdr:l?{?np;i?p%é?

and postdialysis).

1.8

Blood eKt/V

1.6
1.4
1.2

EDTA / Abstract

1.0

0.8

0,6

0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Adimea eKt/V

Fig.1, scatter plot: Correlation between blood eKt/V and Adimea eKt/V

*Werner, Ganthner et al., [B. Braun Avitum AG, Melsungen], 2009.
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Variables in Kt/V determination [Daugirdas]

The result:

Incorrect
Kt/V.
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Kt/V determination process [Daugirdas]

Observations of dialysis practice and studies have shown:

Recommendations are not followed for a variety of reasons.

However, the timing and method of blood sampling have a significant
Impact on the result!

Variation in blood sample collection for determination of haemodialysis adequacy. Council on Renal Nutrition National Research
Question Collaborative Study Group.

JA Beto, VK Bansal, TS Ing, JT Daugirdas.1998.
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Influence of the post-dialysis blood (urea) sample on the spKt/V value [Daugirdas]

1.7 Referenced 1o spKUV of 141 » Already little variations in
o - Pre-dialysis blood urea: 100 mg/d| 3
16 ® - Post-dia}llysis blood urea: 30 m;{dl the urea C_On(_:_entrat_lons
' ® have an S|gn|f|cant |mpact
. on the Kt/V!
1.5 -
°
Y
1.4 S
=
1.3 e
°
®
12 .
24 25 26 27 28 29 30 31 32 33 34 35 36
Blood urea after dialysis (mg/dl)
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Comparison between Adimea Kt/V and blood-Kt/V

» The study shows: Adimea is not effected by the influences of
blood sampling.

» A difference in correlation is often linked to mistakes while blood sampling
and hence to incorrect urea values.

» A precise Adimea-Kt/V can not correlate with an incorrect blood Kt/V.
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Selection in main menue

A mmhg £ mmHg
—-400 —-400
-300
-200
-200
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Heparin rate [ml/h]

=

Blood flow
[mlfmin]

0
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Different calculation modes Easy switching between Kt/V and URR Kt/V-Table

eKt/V Monitoring

URR ﬁ i

Single input parameter ||patient 790 2.00
Weight [kg] .
Target
KtV 120 ____,—-""' i 1.00

Current actual value

Actual Kt/V: 0.00 -~

0.50

Target warning ! 0.00

0: 00 1:00 2:00 3:00 4:00
[h: min]

Therapy : Blood flow Dialysate
Unlimited access to Time [h:min] .,.......ig...q_ [ml/min] Flow [mifmin] ,ﬂ(ﬂ

relevant treatment
parameters A A A
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Starting the Measurement

spKkt/V Monitoring - URR ]Z
Patient 72 0 o
Weight [kg]KI/ > 1.50
Target
Kt/ 140 Y. ) 1.00
Adimea starts >
) Actual Kt/V: 011 .~ 0.50
automatically as soon -
as patient weight [prior Target warring [fon 0.00

to dialysis] is entered. T 100 2:00 300 400

Therapy 4-00 Blood flow 200 Dialysate 500
(Later setting possible) U [ f [ml/min] - flow [ml/min] |
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Starting the Measurement

Setting parameter
via calculator

Dec 08, 2008

- 15:53 - |

Preparation

Acknowledge datal

=

Patient
Weight [kg]

Target
Kt/

Target warning

Therapy
Time [h:min]

spKt/\V Monitoring

720

1.20
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Patient Weight

72
[0.0 .. 200.0]
1 2 3
4 5 6
7 8 9
0 c

Cg‘NCEL

" | |
A.

J Ack. data before connecting patient
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Display of Urea Reduction Ratio (URR)

spKt/V Monitoring KtV | URR | ﬁ £
Patient : e
atent @==Z0 Z=mAsal—
Target value Weight [k] 72'0| et o w
depends on Kt/V — o
URR [%] P 40 %
ﬂ/‘
Actual URR: 60 -~ ’0 %
Target warning - a | . . 0%
?ri:?:?in] 1: 00 2:00 3:00 4:00
Therapy . Blood flow Dialysate |
Time [h:min] 400 [mlfmin] flow [mlfmin] 500
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Display eKt/V and spKt/V

Calculation mode eKt/V Calculation mode spKt/V

| 1.50 1.50

1.00 - 1.00

0.50 0.50
0.00 | 0.00
2:00 3:00 4:00 0-00 1700 2:00 3:00 4:00
» Display of current value starts » Display of current value starts from
always 36 min. after therapy start the beginning.

Rebound effect is considered in eKt/\V
formula.
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Target Warning |

| Smith

Hemodialysis

| sep 20, 2008

-15 27 -

Bicarb. Running

spKt/V Monitoring

-

Patient 72 0 “00 —
» Actual Kt/V below wagn bl _(£0
desired curve e 140 j
Actual KtV: I\ i 0o
Target warning - ‘_ | 7 | __looo %.3
Th ?H:(al?in] BI df|1,00 2:00 D Iy t 3:00 4:00 @
erapy . 00 oW lalysate
Time [h:min] 400 [mlfmin] flow [mlfmin] 500
N = Fax .
o 1. =n| 4| %
%] 3 £ A Re
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27

I Adimea: Target Kt/V will not be reached
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Target Warning |l

_Smith | Hemodialysis Bicarb. Running
| Sep 19, 2008 - 11 11- |
spKt/V Monitoring - URR £ s
Patient 0
Weight [kg] /2.0 .
» Negative forecast Target ol |
. KtV - e Lt 1.00
The forecast is shown : — B :ﬂ
as a curve Actual Kt/\: _!k —‘/_,——“"// 050 ﬂ
laiceiianng - oz;m — 1700 2700 3700 4:000'00 .I
[h:min]
Therapy X Blood flow Dialysate <§,
Time [h:min] 400 [mfmin] flow [mlfmin] 500

~ I. =h| | 9P
Beo| 3t ] A Be

‘ Adimea: Target Kt/V will not be reached

_ﬂ
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Kt/V-Table
.. | smith | Preparation Acknowledge datal
» Precondition: [Sep 17,2008 - 1300 - |
D|a|o + |S e U| ed Therapy Target . Actual Average Average
. g q p p date and time Kt/ w:a:::r[]i i therapy blood flow |dialysate flow Ac[t;J]RR ACt['StN spKHV
with Card Reader. [ddmmyyyy homin] | [] I U9 ime [hemin]l  [mifmin] | [mbdmin] “
17.002008 09:01] 140 | 720 | 0404 | 200 | 500 | 77 | 145 |

Y
HELP

El

|

Ack. data before connecting patient
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Dialog+ TSM Settings

» 4 default settings
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\ DIALOG TSM MODE |
Feb 20, 2009 -1124- |

System Configuration

Default Target Kt/V:

120 | ©

Kt/V Correction Mode:

- Equilibratedl

Default Setting for Treatment Mode:

Warning of Kt/V Target-Projected deviation:

Warning for saving Kt/V Table:

™ &
jﬁELP

LLG STATUS: 00000000 00000000

WA
-3 5)

LLS STATUS: 00000000
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FAQs from the first field experience:

|. Why is the determination of ,V* with Adimea not

applicable?

.{‘ . . g

UV absorption in the dialysate

time

» The Vis included in the slope of the curve!

The slope is mathematically represented by
— the ratio (K/V) — recorded and determined by

Adimea.

Ac=Ag-e ()t
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An example should demonstrate the effect of different patients to the slope of the
curve:

» Dialysis under same conditions (time / flow / filter ...)

The UV-Absorbance (Urea
Vit++ concentration) decreases
slower and less.

I\
\ )
N v

UV-Absorbance

The UV-Absorbance (Urea

. concentration) decreases
faster and more.

— v

This results in different slopes

120 240 V. :
time (min) and different Kt/Vs.
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FAQs from the first field experience:

II. ~ Why is the pre-dialysis weight needed?

» To provide the actual Kt/V on the Dialog* screen in real-time!

Pre-dialysis weight
— Ultrafiltration volume

Weight after dialysis [W]

single-pool-Kt/V [spKt/V] =In(R-0,008-T) + (4-3,5-R) - UﬁF
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FAQs from the first field experience:

Ill.  Can dialyzer clotting influence the measuring
results?

» Yes — dialyzer clotting can maybe influence the results! To evaluate the results
we recommend the use of the PBE.

0|

I\V. Are there any consequential costs of using Adimea?

» No.
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Monitoring Dialysis Dose

Our product in practical application » Sequential Therapy Phases

' 2.00
1.50
L1.00
0.50
0.00
' Fﬁ:nn?inl 1: 00 2:00 3:00 4-00
Dialysatfluss
0 | Blutfluss ( m Y 500 |
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Our product in practical application » Recirculation

_- URR

0 | - Blutfluss ( a Dialysatfluss £00 |

2.00

+1.90

r1.00

050

0.00
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Dialysate flow = Diffusion... Kt/V

e . dialysate flow increase
B - at the end of therapy
. W “““HH rises the efficiency of
3 = e the treatment.

% | = el XLl | % e mnlz 2] X £

o Double-Pool-Modell —

— 150 - \ I Single-PooI-ModelI spKt/V Monitoring - URR | Eiz
o b 2.00
a * ) Patient 72 0
% 120- Weight kg~ _' =] »
o End of HD Target 140 e
-] KtV . __’z___..==;::2 ----- 1.00
£ %] —
% Actual Kt/V: .5 / 0.50

60+ Target warning m o 0.00

g0 700 2700 3700 00
Therapy . Blood flow Dialysate
30 ; Time [h:min] 4:00 [mlfrmin] flow [mlimin] 500
0 1 2 3 4 5 6

Hours after dialysis
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Dialysate flow relationship to blood flow & recirculation

Vascular

Arterial
Tissue  ACCESS Needel shunt flow blood flow dialysate flow
* Qa & 500ml/min. 250ml/min. 500ml/min.
600ml/min. 300ml/min. 600ml/min.
Venous
Needel
18062009  -1226- Hiimodalyse mnﬂ.l&?ﬁu
spKUY Monitori - URRl |m R
:::;ienlewhl 750! |
Sensor A mj_l — <
Platte L e B I AR—— T |
!ISTKW: o.n‘_;-_._‘:_ /\— bt laso _!i'
Ziohwectwarnng -% IL. Ii[s il ow *"L
. o w400 e (om0t sw| | @
Recirculation risk > B8 = A -l e
if the blood flow is to high! w~ DIE S o AR L
| Adimea: KV Ziebwert wird nicht erreicht [
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Adimea
Creating dimensions in monitoring dialysis dose

S
Thank youw&e@ch fer—yaur |
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