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1 Offering 

 

 

 

 
Guaranteed service. Customers experience: 
 

 Always updated personal plan 

 All recommendations and decisions are tracked 

 Data collected on the way are tracked 
 
Customers and doctors interact in a fully enlightened way. 
 
Customers can at any time retrieve a report documenting the 
conformance to rules and guidelines. 
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2 Value 

 

 Give your customers certainty that they get the world’s best 

service – your quality guarantee
1
 

 Communicate with your customers in their own language 

 Let your customers get a detailed written documentation on data, 

decisions, plan, and medications, all the way 

 Let your customers know exactly what conditions to investigate 

further, if they want 

 

 Make sure the team of clinicians make no errors 

 Make sure to collect and store all necessary informed consents 

 Let your clinicians be more efficient and effective when making 

decisions, calculations, procedure ordering, and patient 

communication 

 

 

 

                                                     

1
 The guarantee is that your guidelines are followed and any deviations are tracked. Not that your guidelines 

are optimum and do not result in any errors. 
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3 Benefits 

It is accessed on CureGPS.org. It is free to use in its basic version there, but you can extend its functionalty 

as described in this document. 

If your account is associated with a hospital registered for this service, you just invite a patient by supplying 

an email address to get started (or you accept a patient’s invitation if (s)he comes first). 

 

 

Benefit Illustration 

Invitation by 
anonymous mail 

 Create a patient email account 
o Create an anonymous mail account [e.g. on Gmail] 
o Give account details to the patient 
o (Or use the patient’s given email address) 

 Start a flow as a doctor and invite the patient on that e-mail 

 The patient creates an account on CureGPS based on the mail 

 

 

Rules are fixed for the 
hospital 

 

The customer can sign 
up to clinical trials 
(and shift rule base) 

 

The customer can 
choose any of the 
languages 

 

The clinicians can use 
another language at 
the same time 
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Benefit Illustration 

Personal plan as it 
evolves 

 

 

Recommendations 
and decisions are 
recorded 

 

Physicians get 
decision support 

 

 

Data is tracked 

 

Documentation of 
conformance 

 

 

 

 Every data element and decision is tracked by time and who 
supplied it 

 If a formula is attached (for decision: if a recommendation based 
on data exists), it is marked, whether it is in accordance with this 
formula or recommendation 
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Benefit Illustration 

Customers and 
doctors interact in a 
fully enlightened way 

 

 

The documentation generated is based on the same decisions that guide the 
solution 

 

Therefore it is comprehensive and correct. See example below. 
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Benefit Illustration 

Explanations are 
generated for the 
patient and relatives 

 

In their own language 
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4 Guaranteed service 

The guaranteed service is ensured by tracking all data and decisions relative to the rules and guidelines. 

This provides an unprecedented guarantee of conformance. 

The hospital gets the ability to extract a report, which can be handed to the customer, or it can be used for 

later complaints handling, if applicable. 

It documents 

 Who has supplied what information and when 

o With a full track of all changes of each data element. 

o If the data was associated with a calculation based on other data, was the value 

subsequently changed or did it stay as calculated 

 Who has made what decision and when 

o With a full track of all changes of each decision. 

o If the decision was associated with a recommendation based on other data, was the 

decision subsequently changed or did it stay as recommended 

 

 

 

Thereby a conformance (incl. necessary deviations) to the guidelines and rules is completely documented. 

It contains the customer’s declarations (when accepting an informed consent) as well as representations and 

data supplied by the customer. Incl. the timing relative to decisions. 
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5 Decision support during treatment 

You have already clinical practices in place that together with clinical trials put you in front. 

Now it is time to associate that with a first class process management and provide decision support in order 

to 

 Manage the clinical staff around you that together with you handle the patient and her (his) breast 

cancer 

 Optimize the amount of knowledge put into the process without letting the complexity of that 

knowledge increase the risk of malpractices – and thus offer a more optimum process to the patient 

Clinical guidelines are in the form of paper based instructions. It requires a skilled doctor to read and 

understand them, and their content is only enforced, if all of the clinical staff remembers them in all 

situations. 

And the knowledge in the guidelines is not even optimal in all cases – but it would introduce an unwanted 

complexity to introduce everything we know. 

Even with today’s complexity, doctors and nurses make human errors. The problem is: they have a very poor 

IT system to guide them. 

This section tells how you can optimize individual treatment quality and still avoid a major part of the errors. 

And all the while the patient and her (his) relatives can track the process online. 

You can see more about the complexity of the different situations and options in the sub section “Decision 

variables in Breast Cancer” below. 

5.1 Problem 

The written guidelines contain a wealth of information. But not all of it is easy to remember by all the staff 

involved in the treatment. 

Therefore the decisions to undertake in the treatment process is boiled down to a few variables, when in fact 

there are more variables that affect the optimum treatment process. 
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Figure 1: The Danish Breast Cancer Group and the key decision form (in Danish) applied to breast cancer 
treatment in Denmark. The form can be retrieved from the solution – whereby considerable time can be saved 
and errors prevented – but the onward flow could take into account more parameters than those on the form 

If all actors in the process were connected through a process solution it would be possible to give a more 

custom service, serving the individual case better (i.e. “tighter”) without rendering the treatment process so 

complex that humans make errors in it. 

Even with today’s complexity, one in every ten patients are affected by an error committed by the hospital. 

These errors are like traffic incidents: most make no harm to humans, but some do inflict injury and a few are 

deadly. 

The error level in hospitals is higher than the rate of traffic incidents. So your likelihood of a patient getting 

“hit” in a hospital is much higher than in traffic, considering there are fewer patients than traffic participants. 

According to a Danish study of causes of incidents (involving all reported incidents in Danish hospitals), 25% 

of these errors can be traced to the doctors not following the written clinical guidelines, and 25% from 

documentation errors. Both of which a proper IT system can prevent. 

But such an IT system has not been introduced previously. 
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Figure 2: Diagram showing the decision complexity (the number of decision points) and the action complexity 
(number of activities). The usual “Flow Chart” model cannot handle clinical processes like cancer. Our 
proposed model can. 

 In order to guide doctors using IT, the guidelines must be translated into workflow descriptions 

 All other IT systems than the one we propose – including those installed in hospitals – have a 

workflow module based on the Flow Chart model 

 The Flow Chart model cannot support workflows with more than 24 activities and 7 decision points – 

the socalled “24/7 barrier” 

 A clinical process like the diagnosis and treatment of breast cancer has at least 250 activities and 

300 decision points 

 Furthermore the system must support the “chaotic” way of working of clinicians. This means that 

o It must allow to jump around in the workflow, not imposing unnessary restrictions on the 

sequence 

o If you have jumped forward, made a decision there, and this decision in the meantime has a 

change in its recommendation, you must be forced to revisit the decision 

 So therefore, the guidelines cannot be converted to IT in the current IT systems 

 Furthermore doctors in general do not believe that their diagnosis and treatment process can benefit 

from IT support. And they are right considering nobody has offered an appropriate system so far 

 We propose an IT system which 

o Can handle the combinations of 300 decision variables with 250 activities, and which 

o Supports a “chaotic” way of working. 

o You can run it on the Net and invite your patients via e-mail to participate and document the 

decisions on the Net 

In the sub section “Decision variables in Breast Cancer” is an excerpt of the 300 decision points of breast 

cancer. 

If you combine them all, you get a number of a one (1) with 90 zeros
2
– a huge number of possible 

combinations, i.a. a huge number of variants of breast cancer. 

The problems are: 

 That no current clinical platform in any hospital can handle that many variants. 

 You may then ask yourself, if all the staff can remember what to do in any situation. 

 You could improve the treatment process by introducing a more “tight” approximation of your 

decision model to the individual case by allowing all the knowledge available to be used in your 

process. 

 

                                                     

2
 2 to the power of 300. 



 

Page 14  42 

 

 

Figure 3: Diagram giving an overview of the diagnosis and treatment of breast cancer. The green boxes next to 
the blue block arrows show in headlines where the decision variables have an impact 

 

 

5.2 Decision variables in Breast Cancer 

This sub section has the purpose to show the complexity that you must handle when you treat breast cancer 

patients. And you may ask yourself if everyone can hold that complexity and always act optimally in each 

case. 

Decision variable Effect of decision 

Check if it applies to your case Treat-
ment 

Risk Description 

Source of the diagnosis of breast cancer   They must all three indicate breast 
cancer for the doctor to be sure 

 Clinical    

 Mammography - high or low breast density 
 

 If breast density is high, an MRI 
scanning may be needed – it is 
otherwise not advised to use MRI 
(except in some conditions) 

 Biopsy   In reality this decides whether 
there is breast cancer 

Man/woman 
 

 Most guideline knowledge is for 
women – but men account for a 
few % of the incisents 
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Decision variable Effect of decision 

Check if it applies to your case Treat-
ment 

Risk Description 

Age 
  

There are different assessments of 
risk etc. depending on age groups 
– and the entailing treatment 
depends heavily on the age group 

For women:    

 Menopausal? 
 

 If the tumor is hormone receptive 
(which most are) the appropriate 
medication and some treatment 
options are different depending on 
this 

o If pre: regular periods? 
o If post: symptom severity  

 Hormone treatment should be 
discontinued, but there are some 
alternatives 

 Has been pregnant  
 

Has an effect on the risk 
evaluation 

 DCIS / LCIS (non-invasive) or Invasive? - If 
Invasive: Is it IDC, ILC, Inflammatory, 
Phyllodes 

  
The type of tumor has an effect on 
the treatment and the risk 
assessment 

 Involvement of nipple - Paget's disease - if 
so, is it localized in/around nipple  

 Has an effect on breast 
reconstruction, if you choose 
lumpectomy 

Family history of cancer (breast / ovarian) 
  

Has impact on the risk of 
recurrence – and often breast 
conserving surgery is not advised 
(you better remove the whole 
breast) 

Comorbidities (a range of other diseases - and 
would their totality preclude surgery)   

A level of comorbidities (other 
diseases) may preclude surgery 

Localized or multifocal 
  

Guidelines tend to focus on what 
to do in the unifocal case 

MRI 
 

 When to carry out depends on the 
situation 

Size (Might need pre-surgery medication) 
  

Big tumors may get shrinked by 
medication before being removed 
by surgery 

Spread to lymph nodes 
  

Typically a threshold for counting 
“spread” exists based on 
microscopy. 

Typically the count of 4 nodes 
beyond the threshold means that 
the tumor has spread to the lymph 
nodes and the according 
procedures are invoked 

Involves skin 
  

If the tumor involves the skin (i.e. 
has spread to it), certain 
procedures are invoked and the 
grading is higher 
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Decision variable Effect of decision 

Check if it applies to your case Treat-
ment 

Risk Description 

Involves muscle(s) 
  

If the tumor involves a muscle (i.e. 
has spread to it), certain 
procedures are invoked and the 
grading is higher 

Grade (1 - 3) 
  

Different procedures exist for 
different grades 

Stage (0, A, B, 2A, 2B, 3A, 3B, 3C, 4) 
  

Different procedures exist for 
different stages 

Position 
 

 The position relative to the nipple 
defines the surgical procedure 

Ultrasound in Axilla 
 

 It may be carried out based on the 
situation 

SLNB (Sentinel Lymph Node Biopsy) 
 

 You color the tumor with dye and 
see which lymph node drains the 
tumor. This is considered the one 
with the highest risk of spread, and 
a biopsy is taken from it to 
determine the degree (if any) of 
the spread 

ALND (Axillary Lymph Node Dissection) 
 

 It may be carried out based on the 
situation 

Breast surgery or not or wait 
 

 Yoy may have to wait for a belated 
surgery, if the tumor must shrink 
first from medication. 

In some situations (comorbidity to 
high) there will be no surgery at all 

Mastectomy (whole breast removal) or Lumpectomy 
(partial removal)   

Depending on a lot of situational 
parameters, you may be in a 
situation, where you can have 
breast conserving surgery 
(lumpectomy). 

In most cases, if you opt for 
lumpectomy, you must have 
radiation (which in most cases you 
don’t have to have, if you opt for 
mastectomy). Radiation has its 
own risks of damaging the heart. 

 If Lumpectomy: Clear surgical margins 
  

The surgery must remove the 
tumor completely – determined by 
at least 2mm of non tumor tissue 
around it – checked after the 
surgery. 

Otherwise either a new surgery is 
proposed or in some cases extra 
radiation may be an option 

Axilla surgery 
 

 Depending on the spread to lymph 
nodes 
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Decision variable Effect of decision 

Check if it applies to your case Treat-
ment 

Risk Description 

Breast reconstruction    

 Method 
 

 Depending on whether 
mastectomy or lumpectomy. 

The possibilities are very hospital 
specific today 

 Timing 
 

 Typically this has to wait for 
radiation (and possibly more) to be 
completed 

Whether to investigate for Estrogen Receptivity 
(ER) 

  Always performed 

 Which threshold is applied in your hospital 
to assess this (1% or 10%)  

 If you are in the 1-9% bracket, 
there is a difference between 
countries, whether you are 
declared ER positive 

 Estrogen Receptive (ER+) 
  

For pre-menopausal is most often 
offered: Tamoxifen and / or 
ovarian ablation 

For post-menopausal is most often 
offered: An aromatase inhibitor 

Whether to investigate for Progesterone Receptivity 
(PR) 

  Some countries don’t do this for 
DCIS and LCIS 

 Progesterone Receptive (PR+) 
  

There is little evidence what to do, 
but normally it is regarded as ER+ 

Whether to investigate for Human Epidermal growth 
factor Receptivity (HER2) 

  Some countries don’t do this for 
DCIS and LCIS 

 Human Epidermal growth factor Receptive 
(HER2+)   

You will be offered Herceptin 
(Trastuzumab), but only if you are 
deemed to have a strong heart 

If the tumor is negative on the three above tests 
(ER, PR, HER), it is “triple negative”   

Chemo therapy is the only 
medication with an impact 

Shoulder condition before 
 

 Will have an effect on post surgery 
rehabillitation 

Micrometastases    

 Above threshold of 200 micro = involved 
lymph node   

This is the threshold for whether a 
lymph node is counted as involved 

 Only isolated 
  

The occurrence must furthermore 
be isolated (seen in microscope) 

Macrometastases 
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Decision variable Effect of decision 

Check if it applies to your case Treat-
ment 

Risk Description 

Lymph nodes involvement above 3 (4 or more) 
  

Count of lymph nodes involved as 
defined above – will have an 
impact on risk assessment and 
procedure, if the count is 4 or 
more 

 Fixed to nodes? 
  

Has an impact on the procedure 
and risk assessment 

Remote metastases 
  

Has an impact on risk – and will 
often require chemo therapy 

Radiation therapy 
 

 Offered in most cases of 
lumpectomy and a few cases of 
mastectomy 

Hormone medication 
 

 Offered to ER+ tumors 

 Tamoxifen 
 

 Offered only women who are 
before menopause, because 
aromatase inhibitors are more 
efficient and have less side effects 

 Aromatase Inhibitor 
 

 Offered only to women after 
menopause (no periods), because 
they don’t work if periods still 
occur 

 Ovarian oblation 
 

 Offered to women before 
menopause as a means to start 
the menopause and thus make the 
hormone medication more efficient 

o Medical 
 

 Can be done by means of 
medication 

o Surgical 
 

 Can be done as a surgery on the 
ovaries 

Herceptin (Trastuzumab) 
 

 Offered to HER2+ tumors 

 Heart Condition 
 

 Your heart must be strong to stand 
the Herceptin (Trastuzumab) 
treatment 

o LVEF 
 

 Test to determine whether the 
heart is strong enough 

o Arrytmias 
 

 Test to determine whether the 
heart is strong enough 

o Angina Pectoris 
 

 Test to determine whether the 
heart is strong enough 

o Blood Pressure 
 

 Test to determine whether the 
heart is strong enough 

o EKG showing transmural infarct 
 

 Test to determine whether the 
heart is strong enough 
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Decision variable Effect of decision 

Check if it applies to your case Treat-
ment 

Risk Description 

o Valvular disease 
 

 Test to determine whether the 
heart is strong enough 

o Earlier congestive heart failures 
 

 To determine whether the heart is 
strong enough 

Chemo therapy (different types, and rules for 
calcualtion of administration)  

 There are different chemo therapy 
options – and the dose is a 
complex calculation involving 
height and weight (your “body 
area” and its “mass” plus the 
function of the organ that expels 
the medicine, typically the liver) 

Radiation in past 
  

Has a bearing on whether you are 
deemed to have further radiation 
treatment 

Medicine allergies 
 

  

 Aromatase inhibitors 
 

 You may be allergic to some or all 
of the aromatase inhibitors 

Previous treatment    

 Hormone Replacement 
 

 Hormone Replacement Therapy 
must be discontinued in most 
cases 

 Tamoxifen (relapse patients) 
 

 If Tamoxifen has already been 
used, it may be time to introduce 
menopause (ovarian ablation) and 
then switch to an aromatase 
inhibitor 

Recurrence risk groups 
  

Has an effect on the medication 
prescribed 
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5.3 Relevance Rules and Formulae 

Every data element has two rules or formulae associated with them. 

Element Explanation 

Relevance Rule A Boolean formula, which determines if the data element is at all relevant. 

Only relevant data is considered (these rules are also applied to workflow 
elements, that do not appear in the active plan, if they are irrelevant). 

Examples: 

 Whether you have periods are only relevant for females 

 Whether you are pregnant is only relevant for pre-menopausal 
(women) 

 

Thereby a natural hierarchy (of relevance) can be represented. 

 

When irrelevant data is part of a formula, the following conventions are 
applied (and this must be remembered, when formulae are constructed): 

 Booleans are FALSE (cf. above) 

 Numbers are 0 

 Text strings are empty 

 Code values (options of enumerations) are represented as text 
strings – so they are empty when irrelevant 

 

Irrelevant data is not shown in forms or in extracts (they are hidden). So to 
use the examples of above: 

 Men will not see any data on their menopausal status 

 Postmenopausal women will not see anything about whether they 
are pregnant 
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Element Explanation 

Formula or “Value 
Expression” 

When a data element is relevant, it may be computed according to a 
formula taking other data is inputs. 

And you can create a hierarchy or sequence of formulae. 

Examples: 

 

The cancer is Stage 1A if [a Boolean result]: 

InvasiveBreastCancerIndicator 
and not 
(TumorAtSkinIndicator or TumorAtChestWallIndicator) 
and not 
RemoteMetastasesIndicator 
and 
TumorDiameterMMNumber <= 20.0 
and 
PosAxillaryLymphNodesInteger == 0 

 

TumorDiameterMMNumber has this formula: 

if(TumorDiameterInchNumber > 0.0; TumorDiameterInchNumber * 
CmPerInchNumber * 10.0; TumorDiameterMMNumber) 

 

A listener structure makes sure every formula is recalculated, whenever at 
least one of its inputs are changed. 

 

This ensures that all formulae are always correct. 

 

You can choose to let the user override a formula by write-enabling it on a 
form – but it will then be re-calculated whenever an input to the value cf. 
the formula is changed. 

 

 

5.4 Workflow Data Model 

The workflow data model is based on a Gantt chart project model as opposed to the usual Flow Chart model. 

Features of the Gantt chart that we have adopted: 

 Sequence predecessors determine aht can be done now – and any activity having no predecessors 

or only completed predecessors can be carried out. This goves the user a huge freddom to act in 

any sequence in the workflow as opposed to the overly sequence constrained flow chart 

 There is a hierarchy of activities, which you can refer to 

 Multiple roles can execute a particular activity 

 

The Gantt Chart is used mainly to make an initial project plan – we have added rules for recalculation of the 

project plan, because that is what constantly occurs: 

 Every step has a relevance rule, which determines if the step is present 

 We only enforce sequence predecessors that are relevant (present in the flow) 

 There are conventions for what to do if a step becomes relevant, and it is part of a predecessor of a 

step that in the meantime has been completed (it must be revisited) 
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 When certain data behind a step changes, we furthermore need to revisit the step 

 As a subset, a particular step may depend on any of the data of a prior step – a logical predecessor 

(as opposed to the sequence predecessor known from Gantt charts) 

 We have freeze rules – meaning that after a particular (set of) step(s) has/have completed, then you 

can no longer go back and reiterate a specific activity 

 

The data model (for the problem complexity) and the workflow model (for the solution complexity) together 

make our system move far beyond the so-called “24/7” barrier of flow charts and conventional systems. 

(Their limit is at 24 activities and 7 decision variables): 

 

 

Figure 4: The Process Matrix  positioned in a Process Complexity matrix: Problem versus Solution Complexity. 
It is in the “Treatment” quadrant. 

A breast cancer has about 300 decision variables and 250 activities in the treatment. 

The Process Matrix combines two well known areas into one model: 

 The Project Plans (Gantt Charts) for complex solutions 

 The Decision Trees (or Artificial Intelligence) for complex problems 

With this model, new areas of processes can be automated. And most clinical processes are there. 
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6 Medication 

Medication and its dosages are computed inside a closed loop, which incorporates a medication module with 

interaction control and dosage control. Below is shown an example for chemo therapy. 

Cure GPS is working to make data and situation driven recommendations for choice of chemo therapy, given 

that it is recommended and subsequently chosen. 

For now we leave it to the doctor to choose the option for the patient. 

 

 

When a selection is made, the doctor can further tailor the package to the individual patient by changing the 

selections “Give” and “Don’t give”: 

 

 

Given the selection of the individual medicines, the dosages, waiting times, routes of administration etc. are 

automatically calculated for the particular patient: 



 

Page 24  42 
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7 Anonymity and data protection 

Formally the service seen on the internet is an intelligent reading – a simulation – of the guideline. It holds no 

personal information. 

 

 

Ref Information Comment 

Identity of patients and relatives 

1 Name The name is not in the record. The users may use an alias, but 
they don’t have to supply any name 

 

2 Age. Date of birth The age and data of birth is approximative. At a certain point you 
supply the age in years, and the service computes an 
approximative date of birth, which is subsequently used for age 
calculations 

 

3 Email The e-mail is created by the doctor on Gmail – so the only 
information stored by Google is the doctor’s mobile phone number, 
which is used to validate the creation of the account. 

 

The patient can choose to view that e-mail account in M.S. 
Outlook – or the mobile phone’s email program, but then the user 
runs the risk of identification 
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Ref Information Comment 

4 Link. Process ID The link is sent to the anonymous email – and then the patient can 
create an account on Cure GPS in the browser (anonymously). 

 

5 Relatives The email of relatives may be created anonymously as well, if the 
invitation to particioate must be anonymous. 

 

Data transmission and protection 

6 Encryption The data exchange between the browser and the server runs on 
encrypted lines. 

The user can always verify that (s)he is in contact with Cure GPS 
by means of a green certificate validation in the browser. 

 

 

The advice of the service is offered for free and is uncommitted. The service tracks decisions and data given 

by the people taking part in the solution, but it doesn’t force anyone to follow the advice and 

recommendations (although it tracks any deviations from them). 

When a customer pays for an enhanced service from Cure GPS, the advice given is always the same as if 

there was no payment. 

This is in order for Cure GPS to stay out of any responsibility for giving any medical advice and thereby 

running into responsibility for any malpractice that may occur. Cure GPS just offers an intelligent way of 

reading (and trying out with sample data) what guidelines already say. 

If Cure GPS ran the risk of getting responsibility for malpractices, it would not be possible to provide the 

service. 

 



 

Page 27  42 

 

8 Initiation 

The use of the solution is simple – just go to CureGPS.org, login as a recognized user, and then invite 

patients. (You have to use the “Advanced view” as a clinician). 
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The email is secure, in that the password that you specify has to be given to the patient by different means 

than the email (e.g. orally or in a letter) – in order that no wrong recipient can take the email and enter the 

solution for that patient. 
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9 Access, lists 

The “Advanced view” or the receipt emails (which you store in your usual mail archive) give access to the 

patients, you treat. 

It contains: 

 

Ref List Explanation 

1 Create new treatment Start of a new treatment and invitation of patient 

2 Pending treatments Those treatments where the current user can execute something 

3 Treatments All treatments, also the finished ones 

4 [Name of the latest flow] The link to resume the latest flow accessed in the current browser 

5 Invitations Open invitations (not implemented) 

 

 

 

The “Pending treatments” shown above serves as a kind of “Inbox” for workflows – it contains only those 

workflows that the particular user can do something in – and thereby those that potentially wait for an action 

by the current user. 

Users with specialist roles – e.g. Pathology, Radiology, Pharmacy – can use it as a source of work. 

The pending list will not contain those cases where 

 The flow has finished 

 The flow is out of the hands of the user (there is nothing the user can do at present) 

 

The “reports” list contains all cases no matter their status. 
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10 Specification of local rules 

The following as a check list of decisions that need to be re-visited by the customer when implementing the 

rules with any local adaptations. 

Ref Element Description 

Rules and general 

R1 Rules, clinical trials, and 
units 

Which country rules are offered 

Specification of clinical trial rule sets 

Units (Metric / US) 

 

R2 Male or female The hospital must go through procedures for handling male breast 
cancer – it is poorly regulated by guidelines. 

Or the hospital can opt to not support it. 

 

R3 Genetic test (BRCA) Is genetic test required 

Use of familial risk assessment and criteria for risk 

Impact of risk e.g. on surgery 

 

R4 Categories (and 
subcategoories) 

E.g.: 

Non invasive 

 DCIS 

 LCIS (surgery?) 

 Phyllodes 

Invasive 

 IDC 

 ILC 

 Inflammatory 

 Male 

 

Paget’s disease separate – with which 

 

R5 Neoadjuvant Criteria for choosing neoadjuvant therapy (chemo therapy before 
surgery) 

Doses, cycles, adjustment rules 

Herceptin alone – or e.g. Pertuzumab 

 

R6 Pregnant Procedure for pregnant women 

Limit for applying chemo therapy (12 weeks) 

Limit for applying radio therapy (after birth) 

Maximum postponement of chemo therapy 

Is abortion an option that can be offered 

 

R7 Post-menopausal Rules for deeming post-menopausal 
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Ref Element Description 

R8 Analyses, staging Staging calculation rules 

MRI use (breast, axilla) 

Biopsy rules (breast, axilla) 

Sentinel node procedure 

 

R9 Prognosis Prognosis calculation formula (NPI, …) 

 

R10 Timing Predecessors. E.g.: 

 Anthracyclines done before Herceptin (Trastuzumab) [this 
predecessor constraint varies; some want all of chemo 
therapy to be done before Herceptin] 

 Chemo therapy done before Endocrine treatment 

 Chemo therapy done before Radio therapy 

 Radio Therapy done before Breast reconstruction (+ 1 
year) 

 

Time constants, waiting times 

 Surgery to chemo waiting time (wound healing) 

 Chemo duration (18 weeks) 

 Herceptin duration (1 year) 

 Tamoxifen duration (10 years) 

 Aromatase Inhibitor duration (5 years) 

 Duration of AI from 5 years of Tamoxifen if menopausal 

 Radio therapy duration (5 weeks) 

 Radio to breast reconstruction waiting time (1 year) 

 [See special pregnancy constraints] 

 

Surgery 

S1 Comorbidity thresholds How is it computed, if surgery can be performed (from 
comorbidities) 

Potentially partitioned 

 Main surgery 

 SLNB (sentinel lymph node biopsy), ALND (lymph node 
clearance) 

 Breast reconstruction separate 

 Re-excision if applicable 

 

S2 Surgery rules Rules for choosing mastectomy vs. lumpectomy 

Other procedures? 

Rule input e.g.: 

 Cancer type (inflammatory, other), 

 relative size in breast and delineation, 

 multifocal [single definition of this?], 

 genetic risk, pregnancy (radiation), 

 prior radiation [Oncotype DX DCIS test applied?], 

 absolute size threshold 4 cm 

 

S3 Re-excision rules, 
lumpectomy 

Margin requirements (invasive, DCIS if different) 

 



 

Page 32  42 

 

Ref Element Description 

S4 Axilla surgery Rules for when to perform SLNB vs. direct ALND 

SLNB analysis immediate? 

Number of lymph nodes to remove in ALND and what if not 
attained 

 

Pathology 

P1 Estrogen Receptor (ER) The threshold applied to ER positivity based on IHC (1% or 10%) 

 

P2 Progesterone Receptor (PR) Whether PR is measured by default – and if so the threshold for 
PR positivity 

 

P3 Human Epidermal Growth 
Hormone 2 Receptor (HER2) 

Which methods are used first, and which is the secondary if the 
first method returns equivocal. 

Threshold levels for each method (for FISH typically 2.0 or 2.2) 

 

Genomic testing 

G1 Genomic testing applicable Is genomic testing applied 

 

G2 Which tests Which test is offered (Oncotype DX, Prosigna, MammaPrint etc.) 

Which are the eligibility criteria for the test(s) 

If several are eligible, which one(s), and who decides 

 

G3 DCIS and radiotherapy Is Oncotype DX DCIS offered (test for Radiotherapy after 
Lumpectomy) 

 

G4 Cut off citeria Which cut off criteria are used for chemo therapy 

 Recurrence Score threshold 

 Molecular subtype and clinical data combinations 

 

Medication 

M1 Ovarian ablation Is ovarian ablation offered to pre-menopausal HR positive 

 

M2 Endocrine pre-menopausal Choice rules for Tamoxifen 

Duration (5 or 10 years) 

Medical compliance follow up 

Transition rules to Aromatase Inhibitor (menopause) 
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Ref Element Description 

M3 Endocrine post-menopausal Choice rules for Aromatase Inhibitors 

Duration 

Medical compliance follow up 

Transition rules to Tamoxifen if can’t stand 

Menopausal relief 

Bone loss treatment and/or follow-up 

 DEXA scan, and if so when 

 Rules for deeming risk (DEXA numbers, history of fracture 
or genetic risk, age, risk parameters) 

 

M4 Bisphosphonate prophylactic Is Bisphosphonate given prophylactic 

 If so, which criteria? 

 

M5 Chemo therapy Which combinations are offered 

Decision support if any 

Dosage rules, cycles, and duration (neo-adjuvant incl.) 

Dose and composition adjustment 

 

M6 Herceptin Rules of application (knock-out criteria when not to use) 

Relationship / timing with chemo therapy 

 

M7 Other anti HER2 E.g. Pertuzumab – and e.g. only if neoadjuvant 

 

Other adjuvant 

A1 Radio therapy When applicable? E.g.: 

 Lumpectomy (except DCIS test?) 
o Margins, delineation 

 Lymph node positive 

 Mastectomy and size threshold, age, … 

 

A2 Radio dosage Cycles and intensity 

Breast boost: Rules and dosage 
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11 Getting the guaranteed service 

In order to get started with the service, either you can 

 Directly sign up and start getting the benefits to you customers or 

 A project based introduction can be conducted. They will be done in a cooperation with an 

accredited consulting firm or directly with Cure GPS. 

 

11.1 Direct Sign-up 

Ref Activity Description 

Operations and Evaluation 

9 Operation Operation 

 

 

All you need is to 

1. Get registered by Cure GPS as an Institution 

2. List the users that you want to be able to represent your Institution. Cure GPS will create them – and 

you can at any time revoke a user or add a user to the list. 

 

11.2 Project based introduction 

 

Ref Activity Description 

Specification and adaptation 

1 Language The selected languages important for the hospital must be 
implemented, if they are not already in the solution. 

 

A text responsible person in the hospital is appointed, who 
interacts with Cure GPS regarding the texts. 

 

2A Clinical rules The section 10 is used as input in order to get the local rules 
amended. 

Clinical tests available to customers are specified. 

The recording of disclaimers is specified. 

 

2B Reimbursement rules As an option we can make a mapping to reimbursement, so that 
the activities and decisions made will feed produce a report that 
can be used for reimbursement. 

 

The ICD10 CN diagosis hierarchy is ready to be used. 
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Ref Activity Description 

3 Genomic Test Ordering of Genomic Test (if any are used) must be settled in 
order to issue the order and get the result back in the solution. 

Cure GPS has a relationship with Genomic Health – and the local 
dealer of Genomic Health must be involved, if the Oncotype DX 
test is being used. 

 

4 Specification A draft specification covering 2 and 3 is approved. 

A program for a pilot test is set up, stating evaluation of success 
criteria, ensuring the data is collected. 

 

Pilots and trial 

5 Pilot 1, staff Feedback collected by Cure GPS. 

Update of specification. Implementation of updates. 

 

6 Pilot 2, selected patients Selected patients and their relatives are invited to try the solution. 

 

Feedback collected by Cure GPS. 

Update of specification. Implementation of updates. 

 

7 Evaluation on pilots The pilots are evaluated. Approval of final specification. 
Specification of updated measurement of success criteria. 

Scheduling of Evalutation on operations (10 below). 

Go live decision. 

 

Integration 

8 Integration with own EHR
3
 Development of web service clients for 

 Retrieval of data and report of conformance 

 Push of data (from EHR system) 

 

Operations and Evaluation 

9 Operation Operation 

Measurement of data on success criteria. 

 

10 Evaluation on operations The first operations period is evaluated. 

Measurement data is reported 

Assessment of success criteria. 

Decision on corrections of specification. 

 

 

                                                     

3
 Electronic Health Record. 
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11.3 Price list 

The prices are according to the table below. 

Ref Delivery Description and price Price (USD) 

1 – 4 Specification and adaptation Workshops at the site of the customer 

Customer’s specification 

Ordering agreement for Genomic Test 

Implementation of updates 

Insertion of measurements in the database 

 

 

30,000 

 

5 – 7 Pilot and trial Two rounds of trials with 

 Updated specification 

 Implementation of updates 

Updates of measurements in the database 

 

 

10,000 

 

8 Integration (This can be omitted, or it can be developed 
by a third party or the customer’s own IT 
resources.) 

 

Development of web client 

 

 

20,000 

 

9 Operations Operations fee per patient invited 

The measurement of success criteria is for 
free, if the Specification and adaptation (1 – 
4) is included in the project 

 

1,000 

(per patient) 

 

10 Evauation and correction Evaluation workshop at the site of the 
customer 

Update of specification 

Implementation of updates 

Updates of measurements in the database 

 

 

10,000 

 

 

All points except 8 and 9 are plus travel and expenses for two persons with usual business class expenses 

from Copenhagen to the customer’s site and plus VAT. 
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11.4 Terms of contract 

The specific contract will be worked out on the following basis. 

Ref Term Details 

1 Based on a free and 
uncommitted service 

The advice and the proposed decisions as well as the calculations 
provided are NOT the object of the contract. 

These are provided for free, and they can be accessed and 
retrieved as part of the free service. 

Cure GPS assumes no liability for that service. Doctors can 
deviate from these suggested decisions and calculations. 

 

2 Object. The paid for service A service that – based on the free service of recommended 
decisions etc. – offers the following 

 A web service to retrieve all data – in order to integrate 
with other systems 

 A web service to update all data – in order to integrate 
with other systems 

 An online reporting extract to patients, relatives, and to 
clinicians as well as 

 A report axtract with time stamps and actors of every 
information element supply and update having occurred in 
the course of the workflow 

 

Disclaimers 

3 Declarations It must be found out what the legislation in the customer’s country 
may require from declarations in order to be effective. Especially 
3.4 is important: who needs to declare (how many). 

The declarations are: 

 

3.1 Usage of data “I accept that the data I provide will be used by Cure GPS to 
improve the guidelines to the benefit of following users. In doing so 
I give my consent that professionals of Cure GPS will have access 
to the data. Cure GPS will not disclose any data that can be traced 
to individual persons.” 

 

3.2 No law suits “I waive the right to sue Cure GPS for anything related to this 
workflow and I represent that following the recommendations of 
this flow are fully at my own risk and should be done in close 
cooperation with an assigned doctor.” 

 

3.3 Source “I am aware that the source of the workflow specification is largely 
the guideline presented at this URL: 
(http://www.nice.org.uk/guidance/cg80/chapter/1-guidance). I am 
aware that the guideline may be misinterpreted by Cure GPS, and 
therefore the aforementioned URL is the normative reference for 
correct treatment of breast cancer (in its jurisdiction, which is the 
UK).” 
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Ref Term Details 

3.4 On behalf of others involved “I accept to tell anybody that I invite to participate in this workflow 
or that I use as counselling outside the workflow that they need to 
accept the same terms as I hereby accept.” 

 

Rules and anonymity 

4 Rules The Rules applied (in the free service) are by agreed between the 
customer and Cure GPS A/S – and the documentation is in the 
following documents: 

 The MS Excel format Process Matrix spec  

 The MS Access format Process Repository 

 The MS Visual Studio format user script code 

 

5 Anonymity The anonymity of patients is ensured by adhering to the following 
– which is the responsibility of the customer: 

 The Email used is anonymous and cannot be traced to the 
individual 

 The date of birth may not be exact 

 No name is supplied – an alias can be used 

 Map of user ID or PMID happens inside the systems of the 
customer 

 

6 Security end encryption The exchange of information uses the SSL protocol for exchange 
of secured information via the Internet. 

 

The identity of Cure GPS is visible in the URL: 

 

 

 

Jurisdictions 

7 Place of delivery The location of the server is Ireland (in the European Union). 

All requests to this server from a browser or a web service client 
are considered delivered at the location of the server. 

 

8 Law and arbitration The contract is under Danish Law. 

Any issues filed are resolved by the Danish arbitration rules. 

 

Specification and cancellation 

9 Specification The solution is based on a mutually agreed specification. 

It is elaborated and agreed in the Specification and adaptation 
activities. 

If no Specification and adaptation phase is undertaken, the Default 
Specification applies. 
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Ref Term Details 

10 Limitations – list of 
outstanding implementations 

Cure GPS issues a list of outstanding points to the specification 
not yet implemented. 

This list is related to versions of the solution. Any deviation due to 
the solution not conforming to the spec can thus be related to the 
version in which the deviation occurred. 

The solution never forces a person to make a particular decision 
or calculation. 

 

11 List of users and revokation The Customer is responsible for updating users – in particular 
revoke them. Until revoked a user may represent the customer 
and as a consequence make workflows that are billed. 

In practice revocation is often forgotten, and Cure GPS will 

1. Send updated lists at regular intervals of users (to be 
checked) 

2. Credit the invoice a couple of times if generated by a 
revoked user. After a couple of times, Cure GPS charges 
a service fee for this. 

 

12 Cancellation Cure GPS can opt to cancel after the specification, if it cannot be 
agreed. 

Customer can opt out at any time. 

 

13 Ownership of data. 

After cancellation 

The customer owns the data produced in reports and extracted via 
web services. The customer can always retrieve this data after the 
cancellation. 

At the time of cancellation, a list of process ID is compiled for 
which the customer retains ownership. 

The customer cannot require that Cure GPS deletes any data. 

 

 



 

Page 40  42 

 

12 Facts 

Ref Fact Details 

0 Cure GPS A/S Limited liability company, largest capital class (“A/S”) 

Company and VAT number: 37541923 

Founded March 2016 

Software from parent company, “Ocean Process A/S”, founded 
2012 

 

Solution 

1 Workflow model Process Matrix 

 

2 Activities 300 activities 

 

3 Data elements 1,400 data elements (plus the headings of the groups) 

600 of them have a formula (are determined from other data 

elements) 

470 of them are decision variables (of type Boolean: Yes/No) 

 

4 Languages Unlimited – but at present a set of languages are implemented 

If a label of a language has not been implemented, the solution 
resorts to showing the English label 

 

5 Labels For each language: 

 

Solution: 

 3,000 labels per language 
o 2 labels for every activity (1 for 50%) + group 

headers (1 for every 4) 
o 2 labels for every data element (1 for 50%) + 

group headers (1 for every 4) 
o 1.75 * (300 + 1,400) = 2,975 labels per language 

 

System: 

 250 labels per language (“Next” text on buttons etc) 

 

Technology 

6 Server Amazon AWD hosting 

 

7 Location Ireland 

 

8 Compliance EU rules 

HIPAA rules (except no compliance guarantee is issued) 
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Ref Fact Details 

9 Software Microsoft .Net application on an MS SQL database. 

3 layer software 

1. Database 
2. Back End 
3. Presentation / Front End) 

Proprietary application owned by Cure GPS. 

Developed in Mauritius based on prior experience with workflow 
solutions since 2000 

 

10 References 

 

Incl. Ocean Process A/S 

Administrative solutions internal/external 

 Copenhagen Business School 

 Government of Mauritius 

 Copenhagen University 

 Danish Technical University 

Clinical solutions 

 Municipality of Lyngby-Taarbaek (COPD and medical 
patients) 

 MammaCancer.org 
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Cure GPS A/S 

Sylager 11 

2970 Hørsholm 

Denmark 

 

 

Company www.curegps.com 

Service: curegps.org 

 


