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DALYSIS DEVICE 

FIELD OF THE INVENTION 

0001. The present invention concerns the field of dialysis 
treatment. It relates more particularly to a dialysis device 
comprising an automated peritoneal dialysis machine or a 
hemodialysis machine that, based on input of certain data, is 
programmed to carry out a treatment session. 

BACKGROUND OF THE INVENTION 

0002 Treatment of a patient with renal insufficiency is 
typically carried out according to a treatment plan created by 
a prescriber, Such as a physician, based on certain therapeutic 
objectives. The treatment plan may comprise a schedule of 
treatment sessions and specific settings for each Scheduled 
treatment session. The treatment plan typically also includes 
dietary advice, medications, frequency of blood samples for 
follow-up etc. 
0003 Treatment of renal insufficiency typically takes 
place in individual treatment sessions. One session may have 
duration between 1 and 12 hours. 
0004 Certain conditions may effect the actual execution 
of the treatment plan and the resulting treatment. One condi 
tion may be related to modifications of the treatment settings 
according to the wish of the patient. Such a modification may 
typically be the extension or shortening of duration of the 
treatment session. Another condition may be related to 
changes due to clinical conditions such as limited achievable 
blood flow, unexpectedly high weight gain, technical failure 
or a hypotensive episode. A further condition may be related 
to the actual result of a preceding treatment session. 
0005. A number of dialysis devices are known (see, for 
example, U.S. Pat. No. 5,326,476) in which the treatment 
parameters (duration, flow rate, etc.) are programmed by a 
prescriber Such as a physician or a technician. 
0006. There are also devices (see, for example, U.S. Pat. 
No. 5,788.851) which are designed to allow a patient, or even 
a member of the patient's family assisting the patient, to 
interact with the programming of the treatment. In Such 
devices, the interaction between patient and device is effected 
via an interface, for example implemented on a touch screen. 
0007. However, the devices provided with a patient inter 
face, such as are described in the prior art, are not pro 
grammed in Such a way as to define therapeutic or clinical 
objectives to be achieved, for example a predefined creatinine 
clearance value, a given dose defined as a Kt/V ratio where 
K clearance of urea (ml/min), t time on dialysis (min), 
V-volume of urea distribution in the body (ml), an individu 
alized water removal target, a Sodium balance. 
0008 Moreover, if treatment settings are modified by the 
patient, the devices of the prior art are limited to verifying the 
desired modification. 
0009. There is therefore a need to provide a dialysis device 
and a method where certain data inputs e.g. in the form of 
treatment session settings, results in at least one Suggested 
treatment option securing that the therapeutic objectives ini 
tially fixed by the prescriber are achieved. 

SUMMARY OF THE INVENTION 

0010. It is an object of the present invention to at least 
partly overcome one or more of the above identified limita 
tions of prior art. Specifically it is an object to provide an 
improved dialysis device securing that a treatment objective 
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is reached while allowing flexibility in the individual treat 
ment sessions. This may be achieved by means of a dialysis 
device comprising a prescriber interface and a programming 
means configured to allow, via the prescriber interface, input 
of a set of therapeutic objectives and a treatment plan and a 
re-evaluation means configured to, as a function of the thera 
peutic objectives and the treatment plan, Suggest at least one 
treatment option comprising a set of settings of a treatment 
session to achieve said set of therapeutic objectives. 
0011. The treatment plan defined by the prescriber is gen 
erally intended for a period or a number, n, of consecutive 
treatment sessions. 

0012. The set of settings comprises a number of individual 
settings wherein the individual setting may be duration of 
treatment session, blood flow, fluid removal rate, total 
removed fluid Volume, dialysis fluid composition, dialysis 
fluid flow rate, dialysis fluid temperature, dialyzer type, treat 
ment session schedule, number of exchanges per session, 
frequency of exchanges, fluid Volume per exchange, duration 
of each dwell and glucose concentration in dialysis fluid. 
0013 An individual therapeutic or clinical parameter may 
be creatinine clearance, Kt/V ratio, ultrafiltration, sodium 
elimination, weight of the patient, total body water or blood 
pressure. 

0014. A treatment option would typically comprise a set of 
settings for a treatment session that together will result in 
reaching the therapeutic objectives. 
0015. In one embodiment of the invention the dialysis 
device comprises apatient interface and a modification means 
configured to allow, via the patient interface, modification of 
at least one of said settings wherein the re-evaluation means is 
configured to, as a function of the modified setting, Suggest 
the at least one treatment option. 
0016 Various settings may be modified in accordance 
with the patient's wishes. The dialysis device is configured to 
Suggest at least one treatment option including the modified 
setting(s) where one or several other settings of the session 
have been changed as a consequence of the setting(s) modi 
fied according to the patient's wishes. One setting modified 
by the patient may result in several Suggested treatment 
options since a modification may be compensated for in sev 
eral different ways. 
0017. In one embodiment of the invention the patient may 
modify settings during an ongoing treatment session. In this 
case as a consequence of the modifications, at least one treat 
ment option may be offered at the consecutive session or 
sessions. 

0018. In one embodiment of the invention the dialysis 
device comprises a condition-determining means that is con 
figured to measure clinical ortherapeutic parameters wherein 
the re-evaluation means is configured to, as a function of the 
measured parameters during an on-going treatment session or 
measured parameters of at least one preceding treatment ses 
Sion, Suggest the at least one treatment option. In another 
embodiment of the invention the re-evaluation means is con 
figured to Suggest the at least one treatment option as a func 
tion of the modified setting via the patient interface and the 
parameters measured by means of the condition-determining 
CaS. 

0019. According to a further embodiment of the invention 
the patient interface is configured to allow the patient to select 
one of the Suggested treatment options whereby the dialysis 
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device adjusts the settings in consequence of the selection to 
carry out the treatment session in accordance with the 
selected treatment option. 
0020. In one embodiment of the invention the patient 
interface is configured to display an indication of the result of 
the treatment in relation to the set of therapeutic objectives as 
measured by means of the condition-determining means. The 
result of the treatment in relation to the set of therapeutic 
objectives may be graphically displayed in the form of a 
graph, bar chart or an indicator gauge. 
0021. The main indication offered to the patient at the end 
of each treatment and/or at the start of programming may be 
a percentage attainment of the objectives, e.g. with a percent 
age figure of 85% signifying that the patient is in deficit by 
15% relative to the therapeutic objectives thus visualizing 
adequacy of the treatment as a whole or each of the param 
eters indicative of the adequacy of the treatment. 
0022. In a further embodiment of the invention the pro 
gramming means is configured to allow input, via the pre 
scriber interface, limits of variation of each of the at least one 
setting that are allowed to be modified via the patient interface 
thereby allowing modification of each setting within these 
limits. 
0023. In one embodiment of the invention a modification 
of a setting may result in that the patient is advised to accept 
a certain treatment option rather than one of several options. 
0024. The programming means may also be configured to 
allow input, via the prescriber interface, of limits of variation 
of the measured clinical or therapeutic parameters. In one 
embodiment the dialysis machine comprises an alert means 
configured to issue an alert upon a deviation above or below 
a predefined limit of variation of a measured clinical orthera 
peutic parameter. 
0025. In a further embodiment of the invention the patient 
interface comprises a display configured to display the at least 
one suggested treatment option. The display means being 
functionally linked to the re-evaluation means. 
0026. In a further embodiment of the invention the patient 
interface and/or the prescriber interface is comprised by a 
graphical user interface. In one embodiment of the invention 
the graphical user interface is a touch screen. 
0027. In a further embodiment of the invention the dialysis 
device comprises a prescriber interface and a programming 
means configured to allow, via the prescriber interface, input 
of a set of therapeutic objectives and a treatment plan and a 
condition-determining means that is configured to measure 
clinical or therapeutic parameters during an ongoing or 
resulting from a treatment session wherein the patient inter 
face is configured to display the result of the treatment in 
relation to the set of therapeutic objectives as measured by 
means of the condition-determining means. 
0028. In one embodiment of the invention, the patient is 
requested to respond to very specific clinical questions before 
modifying his treatment. Such responses may prevent the 
modification of said treatment. This set up may be referred to 
as a decision tree. The decision tree may also take into 
account information from recorded and/or measured param 
eters in order to better orient the patient and/or the treatment 
options as a function of the details gathered with the aid of 
these questions. The responses given by the patient will be 
communicated to the prescriber in the context of a medical 
monitoring of the patient after a reasonable time or, if appro 
priate, immediately, depending on the possible consequences 
on the state of health ortherapeutic monitoring of the patient. 
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0029. According to a first aspect of the invention the dialy 
sis device comprises an automated peritoneal dialysis 
machine also referred to as a cycler. According to a second 
aspect of the invention the dialysis device comprises a hemo 
dialysis machine. 
0030 The dialysis device according to the invention may 
be used advantageously in the context of home peritoneal 
dialysis and home hemodialysis respectively. In addition the 
dialysis device in the form of a hemodialysis machine may be 
used in a clinic or a self care setting. 

DETAILED DISCLOSURE OF THE INVENTION 

0031 Below will be described the first and the second 
aspects of the invention, respectively, by way of illustrative 
examples. 

First Aspect: 

0032. According to the first aspect of the invention where 
the dialysis device comprises an automated peritoneal dialy 
sis machine, also referred to as a cycler, the dialysis treatment 
is performed by introducing dialysis fluid into the peritoneal 
cavity of a patient. The dialysis takes place over the perito 
neum. After a period of time, typically 2 hours, the used 
dialysis fluid is drained from the peritoneal cavity and fresh 
dialysis fluid may be entered for continued treatment either 
directly or with a time delay. The dialysis fluid is usually 
available as a sterilized bagged fluid. For a treatment session 
during e.g. 8 hours multiple bags of fluid are used. The peri 
toneal dialysis machine in a cyclic manner assists infilling the 
peritoneum with fresh dialysis fluid from one bag at the time, 
possibly via a heater bag for heating the dialysis fluid to body 
temperature, and after a period of dwell draining the perito 
neum and transferring the used dialysis fluid to a drain bag or 
to a drain. 
0033. By means of the dialysis device according to the 
present invention it is possible to provide for an optimized use 
of the available fluids as a function of the duration of the 
treatment session. 

Example i 

0034. It is possible to reduce the duration of the dwell 
period in Such a way as to ensure that the fluid from all bags 
is utilized during the available time for the treatment session 
while adhering to the intended number of fluid exchanges. 
0035. According to one embodiment of the invention vari 
ous treatment settings may be modified by the patient. In 
addition to the duration of a treatment session, it is also 
possible to modify the total volume of the dialysis fluid during 
a treatment session, the dialysis fluid composition or the 
number of exchange cycles, where one exchange cycle com 
prises filling, dwell and drain of dialysis fluid originating 
from one bag. 
0036. In peritoneal dialysis, the therapeutic objectives to 
be reached over a period of n sessions may include one or 
more of the following: beta-2-microglobuline clearance, 
creatinine clearance, urea clearance, urea reduction ratio 
(URR), Kt/V ratio, sodium elimination, ultrafiltration vol 
ume, ultrafiltration rate, weight of the patient, blood chemis 
try parameters, haemoglobin and blood pressure. The blood 
chemistry parameters may include serum levels of phosphate, 
Sodium, calcium, potassium, bicarbonate, albumin, urea or 
creatinine. 
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0037. The at least one suggested treatment option for a 
period of n consecutive treatment sessions is advantageously 
adapted to the parameters measured during the preceding m 
treatment sessions. Such parameters may be measured by the 
condition-determining means e.g. in the form of an ultrafil 
tration measurement means, a patient scale, blood samples or 
a means for analysis of effluent (drained dialysis fluid). The 
patient's glucose level may also be monitored during the 
treatment session by means of the condition-determining 
means. It is also possible to measure the glucose level in the 
drained dialysis fluid. 
0038 According to one embodiment of the first aspect of 
the invention, the parameters measured during the preceding 
m treatment sessions include one or more of the following 
measurements: change in patient's weight, change in 
patient's blood pressure, change in patient's fat mass, quan 
tity and nature of patient's food intake, quantity of water 
absorbed by patient, effective ultra-filtration, temperature of 
patient, physical strength of patient, residual renal function, 
urea removal, creatinine removal, change in blood parameters 
Such as Sodium, phosphate, calcium. 

Example ii 

0039. The number n of consecutive peritoneal dialysis 
treatment sessions may be performed during a period lasting 
between 3 and 30 days, e.g. 7 days. 

Example iii 
0040. The number m of preceding peritoneal dialysis 
treatment sessions may have been performed during a period 
lasting between 3 and 30 days, e.g. 7 days. 
0041 According to one embodiment of the invention, a 
compensation of a treatment result is achieved by requiring 
the patient, for a consecutive treatment session, to correct the 
effects of the preceding sessions, limiting the freedom of 
modification. In this case, the patient is preferably forced to 
choose from at least one of the following constraints: mini 
mum duration of treatment, modification of the dialysis fluid 
composition or combination of dialysis fluid compositions, 
modification to the number of exchange cycles or to the 
exchange Volume, modification of water intake between 
treatment sessions, addition of further exchange sessions dur 
ing the day, or modification of the dialysis fluid composition 
used during these exchanges. 
0042. In one embodiment of the invention medical person 
nel responsible for the treatment of the patient is informed 
automatically by an alert when a deviation above or below a 
predefined limit is detected in relation to the therapeutic 
objectives that have been defined for the patient. The infor 
mation may be transferred to the medical personnel remotely, 
for example by telephone or by Internet link. 

Example iv 

0043. In case of peritoneal dialysis a deviation of +30% 
over a 24-hour period may be accepted, provided that the 
weekly objective of, for example, 7 litres of ultrafiltration and 
70 litres of creatinine clearance is achieved. The Kt/V objec 
tive may be 2.3. 
0044) The prescriber may take into account the filtration 
Surface of the patient's membrane, its transport quality (high, 
medium or low), the residual renal function, and the body 
mass and clinical parameters such as weight, blood pressure 
and total body water when designing the treatment plan. 
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0045. The prescriber in cooperation with the dialysis 
device configured for performing peritoneal dialysis defines 
the rules forming basis for the treatment options Suggested by 
the re-evaluation means. 

Example v 

0046. If the ultrafiltration falls below 700 ml on one day, a 
modification of the glucose or sodium concentration of the 
dialysis fluid and/or the addition of other colloidal osmotic 
pressure solutions during the treatment and/or the daily 
exchange or exchanges will be suggested as a treatment 
option by the re-evaluation means. Alternatively, if the esti 
mated clearance, on account of the reduced duration of the 
exchanges from 12 hours to 8 hours one night, drops by more 
than 30%, increase the number of exchanges the following 
night or prolong the duration of the treatment session from 10 
hours to 13 hours, or else add Supplementary daytime 
exchange sessions. 
0047. The patient may vary the duration of the treatment 
session from one day to another. 

Example vi 

0048. As a function of the preceding sessions, the device 
may permit programming a duration of a treatment session of 
between 8 and 12 hours in normal time, or of between 10 and 
14 hours if it registers a cumulative therapeutic deficit due to 
treatment sessions that are too short in the last few days, or of 
a minimum of 14 hours if this deficit is deemed to be too great, 
or may even propose a Supplementary daytime treatment 
session. The other parameter on which the patient may act is 
the water/sodium intake and/or the ultrafiltration in case of 
weight gain. Such intake or ultrafiltration parameters may as 
well form part of a Suggested treatment option. 

Second Aspect: 
0049 According to the second aspect of the invention 
where the dialysis device comprises a hemodialysis machine 
the treatment may be carried out e.g. in a clinic where the 
patient is assisted by e.g. by a nurse, in a self care setting or at 
a patient's home. As disclosed above, the treatment of a 
patient with renal insufficiency is carried out according to a 
treatment plan created by a prescriber. 
0050. The therapeutic objectives for a hemodialysis treat 
ment typically include dialysis dose per unit of time, the 
patients so called "dry weight' and target ranges for various 
blood parameters. The “dry weight' is the weight at which the 
patient should be at the end of the treatment, that is, after fluid 
removal. Blood parameters of importance may be blood pres 
Sure, hematocrit, serum phosphate, serum potassium, serum 
Sodium etc. For each parameter, a target range is specified. 
The dialysis dose may be specified for each treatment, e.g. as 
URR(Urea Reduction Ratio) or spKt/V (Single Pool Kt/V) or 
similar, or for a longer time, e.g. weekly stdKt/V (Weekly 
Standard Kt/V). 
0051. The treatment schedule may be specified as one 
treatment session thrice weekly for a fixed period of time, 
typically 3-5 hours. Alternatively a treatment session may be 
scheduled every other day (i.e. 3.5 times per week), daily (i.e. 
5-6 times per week, typically 2 hours) or during the night 
while sleeping, often referred to as nocturnal treatment (e.g. 
3-6 times per week). The treatment schedule may be anything 
between these schedules, or a mix of two or more schedules, 
e.g. a mix of short daily and nocturnal treatments. 
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0052 Settings defining each treatment session comprises 
e.g. dialyzer type, dialysis fluid composition, dialysis fluid 
temperature, dialysis fluid flow rate, target blood flow and 
treatment duration. Typically also the targeted weight loss is 
entered for each treatment session. The targeted weight loss is 
based on how much the patient weighs before treatment and 
knowledge of the prescribed dry weight. 
0053. In addition to prescribing a treatment schedule and 
settings for each treatment session, the prescriber may also set 
limits on allowed variation for each resulting setting. The 
limits are chosen by the prescriber to be safe for the patient, 
yet allow flexibility in how the individual dialysis treatment 
sessions are performed. For example, the prescriber may set a 
maximum allowed weight loss rate of 800 ml/min, to avoid 
hypotension which is a potentially dangerous condition. 
0054 Below are disclosed two exemplary treatment plans. 
In the exemplary treatment plans the target blood parameters 
and the dialysis fluid composition have been left out for 
simplicity. However, the parameters disclosed serves to illus 
trate the second aspect of the invention. 
0055 Treatment of patient A (daily dialysis e.g. per 
formed in a home hemodialysis setting): 

0056. Therapeutic objectives 
0057 Dialysis dose: weekly stdKt/V=3.0 
0058 Dry weight: 85 kg 

0059 Treatment plan 
0060 Treatment schedule 

0061 6 times per week: Monday-Saturday 
0062 Treatment session settings 
0063 Dialyzer: Polyflux 17OH 
0064. Fluid flow: 500 ml/min 
0065 Blood flow 350 ml/min 
0066. Duration: 2.5 hours 

0067 Treatment of patient B (thrice weekly dialysis e.g. 
performed as in-center hemodialysis, either self-care or 
assisted): 

0068 
0069 
0070 

0071 
0072 
0073 
day 

0.074 
0075) 
0076 

Therapeutic objectives 
Dialysis dose: spKt/V=1.2 
Dry weight: 72 kg 

Treatment plan 
Treatment schedule 

3 times per week: Monday, Wednesday, Fri 

Treatment session settings 
Dialyzer: Polyflux 140H 
Fluid flow: 500 ml/min 

0.077 Blood flow 350 ml/min 
0078. Duration: 5 hours 

007.9 The data representing the therapeutic objectives, the 
treatment plan (including schedule of treatments and session 
settings) and variation limits are entered into a programming 
means of the hemodialysis machine, via a prescriber inter 
face. The prescriber interface may form part of the hemodi 
alysis machine itself. Alternatively, the dialysis device com 
prises several parts such that the prescriber interface is 
separate from the dialysis machine itself. 
0080. One embodiment of the second aspect of the inven 
tion is related to home hemodialysis where the patient treats 
himself at a home setting, possibly assisted by e.g. a family 
member. A home dialysis device comprises two separate 
components; a computer system at the clinic and the hemo 
dialysis machine in the patient's home. The computer system 
at the clinic comprises the prescriber interface, where the 
prescriber enters the treatment plan. The treatment plan may 
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be electronically transferred to the hemodialysis machine, 
e.g. via a portable electronic media Such as a USB memory or 
via a direct electronic connection by telephone line or inter 
net. Once the treatment plan is transferred to the hemodialysis 
machine the treatment may commence without further 
changes. 
I0081. One embodiment of the second aspect of the inven 
tion is related to dialysis treatment performed in an in-center 
setting where the patient is assisted by a physician or a nurse. 
In the in-center clinic, each hemodialysis machine will serve 
several patients. The dialysis device for the in-center setting 
may comprise a single computer system for the whole clinic 
and several hemodialysis machines. The treatment plan for 
each patient is stored on the computer system until the patient 
to be treated has been assigned to a specific hemodialysis 
machine. The therapeutic objectives and/or the treatment plan 
may be transferred to the hemodialysis machine via an elec 
tronic network. Alternatively the therapeutic objectives and 
the treatment plan may be transferred to the hemodialysis 
machine from a personal portable memory device. Such as a 
USB memory or an electronic patient card. Once the thera 
peutic objectives and/or the treatment plan is transferred to 
the hemodialysis machine the re-evaluation means will Sug 
gest at least one treatment option and the treatment may 
commence without further changes once one of these options 
is selected via the patient interface. 
I0082. According to one embodiment of the second aspect 
of the invention the patient interface allows for modifications 
of any of the resulting treatment settings. Reasonable modi 
fications to the settings is allowed to be made via the patient 
interface, i.e. modifications are allowed as long as they are 
within limits set by the prescriber e.g. the duration of a treat 
ment session may be set between 3 and 7 hours and it will not 
be possible to enter a duration of treatment session outside 
these limits. 

Example I 

I0083 Patient Baccording to the above exemplified treat 
ment plan, may want to shorten the duration of the treatment 
session from 5 to 4 hours on a particular day. If this new 
duration of treatment is within the set limits the modification 
is allowed. 
I0084. Based on a modified setting the re-evaluation means 
determines how other treatment settings may be changed to 
achieve the therapeutic objectives and Suggests at least one 
treatment option. The re-evaluation means may also take into 
account other available data of the patient Such as the treat 
ment history and current treatment parameters when Suggest 
ing new treatment options to achieve the therapeutic objec 
tives. 

Example II 

I0085 Patient A according to the above exemplified treat 
ment plan, has gained 3.0 kg since the last treatment session, 
a weight which has to be taken off to reach the therapeutic 
objective of the dry weight. The maximum allowed weight 
loss rate may have been set to 800 g/hour, in which case the 
maximum total weight loss that may be achieved in the pre 
scribed 2.5 hour treatment is 2.0 kg. The re-evaluation means 
Suggests a treatment option where the duration of the treat 
ment is prolonged to 3 hours and 45 minutes, which allows the 
dry weight to be reached while maintaining a safe weight 
removal rate. The re-evaluation means may suggest a second 
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treatment option, where a weight loss of only 2.0 kg in the 
current treatment session is reached, leaving a “debt until the 
next treatment session. 

Example III 

I0086 During a treatment of Patient B, the maximum blood 
flow that may be achieved is 300 ml/min due to that the 
needles have been somewhat misplaced during cannulation. 
This is lower than the blood flow of 350 ml/min according to 
the entered treatment plan. Thus, the treatment dose (spKt/ 
V=1.2) will not be reached as planned. The re-evaluation 
means suggests a treatment option showing an increase of the 
dialysis fluid flow rate from 500 to 800 ml/min. If increase of 
dialysis fluid flow is not sufficient to reach the treatment dose 
objective, additionally the re-evaluation means will suggest a 
treatment option where the treatment time is extended. Alter 
natively, the re-evaluation means may suggest a treatment 
option resulting in that a dose “debt is left for the next 
treatment session or treatment sessions. 
0087 As exemplified above, there may be one or several 
options for the patient to choose from to reach the therapeutic 
objective. 
0088. In one embodiment of the invention the patient 
interface displays a list including at least one setting that may 
be modified. 

Example IV 

I0089. If Patient B in the example above decides that an 
extension of treatment time of 15 minutes is acceptable, then 
he/she sets the treatment time to be 5 hours and 15 minutes— 
and the re-evaluation means dynamically shows how high the 
dialysis fluid flow has to be to reach the treatment dose target. 
Once the user has decided that the Suggested combination of 
parameters are acceptable, they are accepted via the patient 
interface and the hemodialysis machine dynamically makes 
the necessary adjustments. 
0090. In an alternative embodiment of the second aspect of 
the invention the hemodialysis machine comprises a condi 
tion-measuring means providing data so as to determine how 
well the therapeutic objectives are reached. Some therapeutic 
objectives are possible to measure or estimate e.g. the dialysis 
dose, which may be measured using blood samples analyzed 
for BUN (Blood Urea Nitrogen), or estimated using on-line 
clearance estimating technology. Thus, the re-evaluation 
means may take into account measurements conducted by the 
condition-measuring means when suggesting treatment 
options to achieve the therapeutic objective of the treatment 
dose. Parameters such as plasma phosphate content may be 
evaluated by means of blood samples in order to follow up 
how well therapeutic objectives on Such parameters are 
achieved. Results of blood sample analysis is preferably 
entered into a treatment history record whereby the re-evalu 
ation means may be configured to use the patient history data 
for Suggesting consecutive treatment options. 
0091. In an alternative embodiment of the second aspect of 
the invention, the re-evaluation means takes into account the 
treatment history as well as several future treatment sessions 
when Suggesting a treatment option, as will be described 
below. In addition to the treatment plan, this requires storing 
treatment history of each patient. In the home hemodialysis 
setting the treatment history may be stored in the memory 
comprised by the control system of the hemodialysis 
machine, since it is being used by a single patient. In the case 
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of in-center dialysis, the treatment history of each patient has 
to be stored either on the clinic computer system (e.g. via 
network) or on a personal portable memory device. The data 
representing the patient history would typically include data 
related to previous treatment sessions (time and date, dura 
tion, blood flow or blood volume processed, fluid flow, dialy 
sis fluid composition, weight loss, achieved online clearance 
etc) and possibly also indicators of therapeutic objectives 
(achieved dialysis dose, pre-dialysis weight, blood param 
eters such as pressure, haemoglobin, etc). The patient history 
to be taken into account typically comprises the treatment 
sessions during 7 preceding days. 

Example V 

0092. If Patient A has a weight loss “debt” from an earlier 
treatment session, as Suggested in the example above, the 
re-evaluation means would suggest a treatment option having 
longer treatment duration. If the weight loss debt is signifi 
cant, the re-evaluation means may suggest a treatment option 
where the weight is removed over several future treatment 
sessions. 

Example VI 

0093. If patient A has one or more treatment sessions with 
clearance efficiency below what is expected by the prescriber 
(e.g. due to reduced blood flow or reduced time), the re 
evaluation means will Suggest a treatment option at start of the 
next treatment session to achieve the targeted weekly dose of 
stdKt/V=3.0. This treatment option may comprise increasing 
dialysis fluid flow, increasing blood flow, increasing time or 
choosing a different dialyzer with a larger membrane Surface 
aca. 

Example VII 

0094. If Patient A knows that he will have limited time for 
treatment tomorrow, he may choose to increase duration of 
the treatment session today, for example from 2.5 hours to 3.5 
hours. This will increase the dialysis dose today and thus put 
him/her ahead of schedule in achieving the weekly dose tar 
get. The re-evaluation means will then Suggest a shorter time 
for the treatment tomorrow. 
0.095 Examples VI and VII indicate that the patient may 
be below as well as above a therapeutic objective, in these 
examples the weekly dialysis dose target. The patient inter 
face according to the invention therefore includes an indicator 
that in a simple and understandable fashion shows how well 
the therapeutic objectives are reached. This may be in the 
shape of a percentage figure, e.g. 85%, or a graphical repre 
sentation Such as a bar graph. The achievement of therapeutic 
objectives may also be shown over time, e.g. by a diagram 
with time on the horizontal axis. For example, if the thera 
peutic objective is the weekly dialysis dose, the graph may 
display the target as a horizontal line, and the actually 
achieved dose may be represented as connected points, where 
each point represents the achieved weekly dose over the last 
7 days. 
0096. As stated above the dialysis device may comprise a 
condition-determining means configured to measure param 
eters relevant for the therapeutic objective. The condition 
determining means may comprise e.g. an online clearance 
estimating device, a blood pressure monitor, a blood compo 
sition analyser, a patient scale. The condition-determining 
means may be configured to detect failure to meet the thera 
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peutic objectives and to issue an alert to the patient (via the 
patient interface) and/or to the prescriber via e.g. telephone 
line or internet connection. 
0097 All of the steps, as well as any sub-sequence of 
steps, described above (comprising the first as well as the 
second aspect thereof) may be controlled by means of a 
programmed computer apparatus forming part of the dialysis 
device. Moreover, although the embodiments of the invention 
described above comprise computer apparatus and processes 
performed in computer apparatus, the invention thus also 
extends to computer programs, particularly computer pro 
grams on or in a carrier, adapted for putting the invention into 
practice. The program may be in the form of Source code, 
object code, a code intermediate source and object code Such 
as in partially compiled form, or in any other form suitable for 
use in the implementation of the procedure according to the 
invention. The program may either be a part of an operating 
system, or be a separate application. The carrier may be any 
entity or device capable of carrying the program. For 
example, the carrier may comprise a storage medium, Such as 
a Flash memory, a ROM (Read Only Memory), for example 
a DVD (Digital Video/Versatile Disk), a CD (Compact Disc), 
an EPROM (Erasable Programmable Read-Only Memory), 
an EEPROM (Electrically Erasable Programmable Read 
Only Memory), or a magnetic recording medium, for 
example a floppy disc or a hard disc. Further, the carrier may 
be a transmissible carrier Such as an electrical or optical signal 
which may be conveyed via electrical or optical cable or by 
radio or by other means. When the program is embodied in a 
signal which may be conveyed directly by a cable or other 
device or means, the carrier may be constituted by Such cable 
or device or means. Alternatively, the carrier may be an inte 
grated circuit in which the program is embedded, the inte 
grated circuit being adapted for performing, or for use in the 
performance of the relevant procedures. 
0098. The term “comprises/comprising” when used in this 
specification is taken to specify the presence of stated fea 
tures, integers, steps or components. However, the term does 
not preclude the presence or addition of one or more addi 
tional features, integers, steps or components or groups 
thereof. 
0099. The reference to prior art in this specification is not, 
and should not be taken as, an acknowledgment or any Sug 
gestion that the referenced prior art forms part of the common 
general knowledge in Australia, or in any other country. 

1.-54. (canceled) 
55. A dialysis device receiving, via a prescriber interface, 

data representing a set of therapeutic objectives and a treat 
ment plan, which comprises a treatment schedule for a num 
ber of consecutive treatment sessions and a set of settings of 
a treatment session, the dialysis device comprising: 

a patient interface, and 
a computer system receiving input data, indicative of a 

modified setting, via the patient interface, wherein the 
computer system: 

modifies at least one of the settings of the set of settings 
based on the input data received via the patient interface, 
and 

re-evaluates the treatment plan as a function of the at least 
one modified setting to generate a Suggestion including 
at least one treatment option comprising a suggested set 
of settings of a treatment session to achieve said set of 
therapeutic objectives. 
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56. The dialysis device according to claim 55, wherein the 
computer system further causes the dialysis device to mea 
Sure clinical or therapeutic parameters during a treatment 
session using the dialysis system, wherein the Suggestion of 
the at least one treatment option generated during the re 
evaluation step is based on a function of the measured param 
eters. 

57. The dialysis device according to claim 56, wherein the 
treatment session includes at least one preceding treatment 
session. 

58. The dialysis device according to claim 56 or 57. 
wherein the Suggestion of the at least one treatment option 
generated during the re-evaluation step is generated based on 
the at least one modified setting and the at least one measured 
parameter. 

59. The dialysis device according to claim 56, wherein the 
Suggestion of the at least one treatment option generated 
during the re-evaluation step is generated based on a function 
of the measured parameters during an on-going treatment 
session and of the measured parameters of at least one pre 
ceding treatment session. 

60. The dialysis device according to claim 55, wherein the 
Suggestion of the at least one treatment option generated 
during the re-evaluation step is presented on the patient inter 
face, and the computer system receives a selection inputted 
via the patient interface of one of the treatment options, 
whereby the computer system in response to the selection 
adjusts the settings as a consequence of the selection to carry 
out the treatment session in accordance with the selected 
treatment option. 

61. The dialysis device according to claim 55, wherein the 
computer system receives data via the prescriber interface of 
limits of variation of the at least one setting and the computer 
system limits the modification of each setting to be within the 
limits. 

62. The dialysis device according to claim 56, wherein the 
received data via the prescriber interface includes limits of 
variation of the measured clinical or therapeutic parameters. 

63. The dialysis device according to claim 62, comprising 
an alert configured to issue an alert upon a deviation above or 
below a predefined limit of variation. 

64. The dialysis device according to claim 55, wherein the 
therapeutical objective is set to be reached over a period of a 
number of treatment sessions, and wherein the re-evaluation 
step is configured to take into account a treatment history and 
several future treatment sessions when Suggesting said at 
least one treatment option, to secure that the treatment objec 
tive is reached while allowing flexibility in the individual 
treatment sessions. 

65. The dialysis device according to claim 55, wherein said 
at least one of said settings is modified via the patient inter 
face during an on-going treatment session, and wherein the 
re-evaluation step, as a consequence of the modification, gen 
erates a Suggestion of at least one treatment option at one or 
more consecutive treatment sessions. 

66. The dialysis device according to claim 55, which com 
prises a hemodialysis machine. 

67. A computer program product comprising computer 
code which, when executed on a data-processing system, is 
adapted to carry out a method of operating a dialysis device, 
said dialysis device comprising a computer system and a 
patient interface, the method comprising: 

receiving a set of therapeutic objectives and a treatment 
plan, which comprises a treatment schedule for a num 
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ber of consecutive treatment sessions and a set of set 
tings of a treatment session, wherein the dialysis device 
is adapted to execute the treatment plan; 

receiving via a patient interface a modification to at least 
one of the settings of the set of settings of the treatment 
session; 

re-evaluating the treatment plan based on the received 
modification of at least one of said settings, wherein the 
re-evaluation includes generation of a Suggestion of at 
least one treatment option determined based on the 
modification of at least one setting, the set of therapeutic 
objectives and the treatment plan, wherein the at least 
one treatment option comprising a Suggested set of set 
tings of a treatment session to achieve said set of thera 
peutic objectives. 

68. The computer program product according to claim 67. 
wherein the method further comprises measuring clinical or 
therapeutic parameters during a treatment session and the 
re-evaluation step determines the at least one treatment option 
as a function of the measured parameters. 

69. The computer program product according to claim 68, 
wherein the clinical or therapeutic parameters are measured 
during at least one preceding treatment session. 

70. The computer program product according to claim 68 
or 69, wherein the at least one treatment option Suggested in 
the re-evaluation step is a function of the at least one modified 
setting and the measured parameters. 

71. The computer program product according to claim 68, 
wherein the re-evaluation step determines the at least one 
treatment option as a function of the measured parameters of 
an on-going treatment session and of at least one preceding 
treatment session. 

72. The computer program product according to claim 67. 
wherein the re-evaluation step suggests treatment options, 
and the method further comprises receiving an input from the 
patient interface indicating a selection of one of the Suggested 
treatment options and adjusting the settings in response to the 
selection to carry out the treatment session in accordance with 
the selected treatment option. 

73. The computer program product according to claim 67, 
further comprising receiving data indicating limits of varia 
tion of each of the at least one setting that are allowed to be 
modified via the patient interface, thereby allowing modifi 
cation of each setting within these limits. 

74. The computer program product according to claim 68, 
further comprising receiving data indicating limits of varia 
tion of the measured clinical or therapeutic parameters. 

75. A dialysis device receiving data representing a set of 
therapeutic objectives and a prescribed treatment plan, 
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wherein the prescribed treatment plan includes a treatment 
schedule for consecutive treatment sessions and a set of set 
tings to the dialysis device for the treatment sessions, the 
dialysis device comprising: 

a patient interface, and 
a computer system receiving input data from the patient 

interface and storing the input data and the received set 
of therapeutic objectives and the received prescribed 
treatment plan in a memory, wherein the computer sys 
tem executes a computer code stored in the memory to: 

modify at least one of the settings of the set of settings 
based on the input data received from the patient inter 
face, and 

in response to the modification of said at least one of the 
settings, re-evaluate the prescribed treatment plan and 
generate at least one suggested treatment option for 
achieving the set of therapeutic objectives, wherein each 
of the at least one Suggested treatment option includes a 
set of settings to the dialysis device for one or more of the 
consecutive treatment sessions. 

76. The dialysis device of claim 75 wherein the re-evalua 
tion of the treatment plan includes adjusting at least one of the 
other of the settings of the set of settings in the treatment plan. 

77. A computer program product comprising computer 
code which, when executed on a data-processing system of a 
dialysis device, is adapted to carry out a method of operating 
the dialysis device, the method comprising: 

receiving by the dialysis device a set of therapeutic objec 
tives and a treatment plan, which comprises a treatment 
schedule for consecutive treatment sessions and a set of 
settings of the dialysis device for the treatment sessions; 

receiving from a patient interface for the dialysis device a 
modification to at least one of the settings of the set of 
settings of the treatment session; 

re-evaluating the treatment plan based on the received 
modification of the at least one of said settings, wherein 
the re-evaluation includes generating a suggestion of at 
least one treatment option, wherein the treatment option 
is determined based on the modification of the at least 
one setting, the set of therapeutic objectives and the 
treatment plan, and wherein the at least one treatment 
option comprises a suggested set of settings of a treat 
ment session to achieve said set of therapeutic objec 
tives. 

78. The computer program of claim 76 wherein the re 
evaluation of the treatment plan includes adjusting at least 
one of the other of the settings of the set of settings in the 
treatment plan. 


