Avoid
drug errors
Clinical GPS
A Global database with Clinical Decision Support working like a GPS

Replaces guideline documents and local rules in the hospital

Find the hidden overdose
Ask the questions the doctor may have forgotten
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1 Benefits
Drug GPS is a protective shield against errors
It saved Claudia’s kidneys from failing – due to
alerting an overdose of Crestor given her
measurements.

Getting to know potential overdoses, interactions, and taking key
questions into account empowers you to make sure you are on top of
your health.

Discuss with the doctor, but stay in control. Make sure no error occurs to
you. Redo whenever you have a prescription, thus making it safe.

The health care system kills more people by mistake than traffic
incidents do. You have to be in control yourself
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2 How

Step 1. Start a flow
Go to DrugGPS.org
Click on “Start” (orange)
or “New person” (blue).
You will be logged in as an
anonymous person.
The orange button will
subsequently change to “Resume
current”

Supply an email
The password is sent together with
a link for future logins to this
address.
To stay completely anonymous,
create an email for the occasion
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Step 2. Fill your data
Supply answers to the
data it asks.
Supply your current
medication.

Step 3. Pull report
Get information on
potential errors.
Print report.
Either in short or full form or both.

Discuss it with a doctor, if
the report indicates any
errors.
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3 Patient – Doctor – Pharmacy – Health Insurance
This section describes how we envision Drug GPS to be used to bring the main actors together.
We imagine that Health Insurance, in order to attract more customers, and in order to save the expenses that
medication errors cause, require doctors to use Drug GPS as an integral part of their service.

Doctors and consumers (patients)








The consumer can at any time check that the medication is error free – or get a report to bring to the
doctor, if it isn’t
The consumer can spend the waiting time on something value added – keying in existing medicine
(or loading his/her list if (s)he already has made a profile)
The doctor is guided to correct any errors that pre-exist (by stopping or changing medication)
The doctor can test a prescription together with existing medicine
The consumer gets certainty through a conformance report that there are now no errors. And what to
keep an eye on to keep it that way
The doctor can prove a sales point and attract business: “No errors here”
The prescription cannot be mis-interpreted by the pharmacy

Pharmacies and health insurance companies




If the pharmacy participates:
o The pharmacy offers a discount and thus attracts more business. Potentially in an online
pharmacy with a deep link allowing for immediate purchase of what is prescribed
o The pharmacy just receives a number and gets delivery, pricing, and admin handled
If the health insurance participates:
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o
o

The health insurance reimburses automatically, because we have full control of doctor and
pharmacy and can automate the amount computation and transfer the money
The health insurance saves a lot of checking and admin – and can pass that saving on to
the consumer

3.1 Patient – Doctor
Even in perfectly good reviews the consumer
always complains about the wait time.
Some are uncertain of the professionalism of
the doctor.

Now the consumer (the patient) can finally do something value-added while waiting:


Load into Drug GPS the pre-existing medication.

This will enable the doctor to





Identify any pre-existing medication errors (see below which we catch)
Correct them while the patient is there
Issue a prescription that is sure to be error free in combination with the pre-existing medication
Document it all to the patient / the consumer – who gets an email, and after the visit can log in and
find the “no-errors” report

And the doctor can rest assured that there is “no medication errors made here”.
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3.2 Pharmacy
A study shows that two main culprits exist for medication errors in the US,
both of which we do away with:
1. The prescription is misread (by the pharmacy)
2. There is overdosing happening (or other traceable errors, see the
error section below)
Since the prescription is printed by the system – and in unambiguous language about the drug wanted and
the amounts and frequency of taking it – it cannot be misinterpreted by the pharmacy.
In fact we can offer that participating pharmacies give discounts and offer an online order entry and safe
delivery of the prescription medications.

For participating pharmacies we offer that you just pass on
(or tell it at the counter) the prescription number, and they
can load it in their system, with discounts applied to the
items.
Participating online pharmacies give you the opportunity to
click on a link that is in your online file already, and
execute the prescription purchase online.

3.3 Health insurance
Health insurance companies can save big money if the people
insured avoids medication errors.
So we encourage them to require the use of this shield against
errors as a prerequisite for refunding drugs given on a prescription.

For participating health insurance companies we furthermore offer
the following procedure:
The notification of the prescription related purchase is sent to (or posted as a web service) the system, and it
contains





Detailed information regarding which doctor issued the prescription. (It may be one of the
insurance’s network)
The condition for which it is issued
A conformance guarantee
The pharmacy delivery receipt

Thus everything in terms of validated information is at hand that is required to make an immediate
reimbursement.
This can be made a part of the offering for insurance companies – thus making them require this from their
network of doctors.
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The health insurance may be offered an approval workflow (based on a list of notifications) so that fraud is
preempted.
Then the whole claims processing is saved – together with a risk associated with it to the health insurance
company.
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4 Functionality

4.1 Overview
The service works by deriving the daily consumption of Active Substances, and then performing the whole
analysis on these numbers. The system therefore says and does exactly the same in every country, based
on the active substances, but it presents a different list of medical procust in each country, as approved in
that country.

The serious errors occur in the “over dosing” compartment, and often by overdosing a risk category of drugs
(e.g. Opioids or Anticoagulants), where each individual drug is not overdosed, but the risk category is.
This calculation and identification of the most serious errors is unique to this system.

There is currently long load times of pages with medication lists, because we load several drop downs each
containing all of the approved medication cf. the FDA. These drop downs contain close to 20,000 elements.
They also at present require that you acess the service with a PC or a Macbook with keyboard, because
you will need to type in the drop down field to position the drop down next to the medication you want to
choose.
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4.2 Package inserts
We have digitized the package inserts (the prescription information) of the Rx medication that is the most
frequent in the USA. In the list below we currently only lack the numbers 7, 8, and 10.

We have furthermore include



The most common medication for lowering blood pressure.
The other statins (than number 2 on the list), because they are all very frequent.

The list of digitized package inserts – that you no longer have to read – is the the following:
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4.3 Automatic report
As a key element the system makes a conformance report. The report identifies, if there are any of the
following errors present in the medication, allowing them to be immediately fixed – and conversely reports if
none of the following error types are present.
These error types – together with misinterpretations of the prescriptions – account for the major part of
medication errors in the USA.
Avoiding them – and documenting this – will therefore create a real feeling of safety for patients / consumers.

Ref

Error type

Details

Errors sometimes flagged by current systems available to the doctor
1

Allergies violated

If any are reported, the system checks whether they are violated
by any medications.
Frequent allergies include allergies against:







2

Several in same class

There are in the system approximately 400 drug classes – and the
system checks, if there are several substances belonging to the
same class.
That may be intentional, but more frequently it is an error, that
ought to be fixed.
The system does so within the “risk classes” as well:






3

Interactions

Penicillin
Tretracycline
Sulfa products
NSAIDs
Aspirin
And more

Anticoagulants
Pain relievers and Opioids
NSAIDs
Potassium containing drugs
And more

The known interactions within the medication list are reported.
This is where most of the competition focuses – and is limited to
do.
However the serious medication errors are never in this category –
they are rarely interaction errors.
So we focus on not overdoing this point, which would create an
“alert fatigue” with doctors.
We check for direct interactions – and if the doctor wants this, then
“class effects” are reported as well (and this area contains a vast
number of reports, with extensive texts).
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Ref

Error type

Details

Errors not identified by systems available to the doctor
4

Over-dosing

The system checks for those substances on the UN WHO list
whether they are overdosed (by more than 33% over the WHO
recommendation).
The system does so for (weighted) totals within the “risk classes”
as well:
 The risk classes are mentioned above
It is a frequent source of error that
 A patient through a pain reliever gets on overdose of anticoagulant medicin, or
 A patients gets too much pain relieving medicine (cf. the
“opioid crisis” in the USA)
 And many more related to over-dosing of drug classes

5

Package inserts /
prescription information

The system makes an intelligent check of all items in the
prescription information (found in the package inserts of the
medication – see further in a separate section on this).
Many of these checks are done automatically – because the
system already holds the necessary information (e.g. on other
drugs taken).
But the system will also pose other questions that may be
important – and put the answers into the conformance report.
This is done for more and more prescription information – but it is
an extensive task to digitize them (convert the text into rules that
can be checked by the system).
We therefor implement these checks according to a prioritized list
according to the sales and usage frequency of drugs.

6

Information to monitor

The system always asks on a “need to know” basis. That means
that it only asks a question or piece of data, if the answer or that
data is required to check against medical errors.
It furthermore asks intelligently – e.g. it only asks if you are
planning to become pregnant, if you are a woman and if you are
pre-menopausal (discreetly estimated from the age).
If a particular measurement is important to keep track of, it asks
for it. Examples are:
 Kidney number (GFR – which is calculated individually
from a Creatinine level measurement)
 Blood pressure
 Heart beat interval from an eccocardiagram (the QTc
number)
 Blood coagulation factor (INR)
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4.4 Sources of information

From usage data we know that especially among the elderly population, those having at least 10 drugs on
their list of regular drug consumption, we report errors in 6 out of 10 cases.
Some of these errors are significant and dangerous. But they are easy to fix.
So if a doctor requires the patient to spend the effort of entering the pre-existing medication, it is easy for the
doctor to fix these errors and give the patient a better quality of life, and freedom of dangerous medication
errors.

The system is built on several sources of data, notably





European sources (Denmark, Spain, France, Norway)
the UN’s WHO (World Health Organization),
the NIH (National Institute of Health), and
the FDA (Federal Drug Agency).
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We utilize that the Active Substances are the same all over the world. So our logic works in any country,
provided we have that country’s list of approved medication and its composition into active substances.
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5 Legal
5.1 Responsibility disclaimer
The service is like a GPS: You take it as it is, as a help that comes with no guarantees for correctness. So
the system makes no guarantees that (1) it finds all potential errors or (2) that those errors that are found are
indeed serious enogh to be considered errors. This is still the responsibility of your doctor.
“Drug GPS” is a trade marks of the Danish company “Ocean Process A/S”.
We provide the following for free on a public, freely and anonymously available web site:

Ref

Element

Details

1

Consolidated medication
list

You can compose a consolidated list of your medication
associated with consumption details and history.
This can be composed of approved medications from the countries
that we have implemented (currently the USA and Denmark).

2

Active Substances

We compute your daily intake of active substances based on the
medication list and its consumption details.
E.g. the amount of “Acetaminofen” based on your consumption of
“Tylenol”. We further keep track of this being “Paracetamol” in
Europe. There are about 1,500 active substances in this world, but
much more medication products, all based on them.

3

Business Logic

The business logic – allergy groups, drug grouping, interactions,
dosage limits – are all based on the active substances and thus
the same in all countries given a set of active substances and its
daily consumption.
There is however at present no public agency that provides
authorized data (weights and thresholds) that can be used to
identify overdose situations across risk drug categories.

4

Derived data requirements

Some drugs require that you monitor certain information or data
typically from clinical measurements.
The system list all the measurements that are required given the
drugs taken.
Other measurements may be required than those required by the
drugs and listed.

5

Prescription information

A selection of drugs – those that sell the most in the USA – are
associated with digitized prescription information.
We have digitized the version of the prescription information,
which is in force in Denmark. There may be country differences,
and the USA may carry other rules – but they should be
harmonized and similar for the same active substances. But that
may not be the case.
Therefore, to be 100% conformant you should check the
prescription information in your actual medication package, and
count on that.
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Ref

Element

Details

6

Prescriptions as part of the
whole

The system offers the service that a prescription can be checked –
nad it analyzes the prescription as it would be if the drugs
prescribed were already consumed together with the pre-existing
drugs.
I.e. it puts the drugs of the prescription alongside with the other
drugs made known to the system.
So the same applies to this analysis as that of the pre-existing
drugs.

7

Report

The report is a printable extract of the data that is available in the
online solution.
Therefore the same applies to this report as to the online service.

5.2 European legislation and free service
The server creating and delivering the service is located in the European Union (in Ireland). The medical
advice service is freely available and is consumed “as is”.
This service is not subject to US laws and US litigation. This is in order to avoid the aggressive US litigation
practices. We help the doctors help patients avoid errors. We won’t take over the responsibility for them.
The commercial service associated with this service, and which your care giver may pay for, is the
integration of the European, free service into his systems, not the advice service itself.
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Ocean Process A/S
Vejdammen 74
2840 Holte
Denmark

Company

www.ocenprocess.com

Service:

DrugGPS.org
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