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CONTROL SYSTEM FOR CONTROL OF DISTRIBUTION OF MEDICATION

INTRODUCTION

Epilepsy is a condition of the brain marked by a susceptibility to recurrent seizures.
There are numerous causes of epilepsy including, but not limited to birth trauma,
perinatal infection, anoxia, infectious diseases, ingestion of toxins, tumours of the brain,
inherited disorders or degenerative disease, head injury or trauma, metabolic disorders,
cerebrovascular accident and alcohol withdrawal.

There are a large number of subtypes of epilepsy that have been characterized.
See, for example, Meritt's Neurology (12th Edition). Those skilled in the art will
recognize that the different subtypes of epilepsy are triggered by different stimuli, are
controlled by different biological pathways and have different causes, whether genetic or
environmental. The skilled addressee will also recognize that the subtypes of epilepsy
vary in terms of their severity.

An example of a severe subtype of epilepsy is Dravet syndrome. Dravet
syndrome is a rare and catastrophic form of intractable epilepsy that begins in infancy.
Initially, the patient experiences prolonged seizures. In their second year, additional types
of seizure begin to occur and this typically coincides with a developmental decline,
possibly due to repeated cerebral hypoxia. This leads to poor development of language
and motor skills.

Children with Dravet Syndrome are likely to experience multiple seizures per day.
Epileptic seizures are far more likely to result in death in sufferers of Dravet Syndrome;
approximately 10 to 15% of patients diagnosed with Dravet Syndrome die in childhood,
particularly between two and four years of age. Additionally, patients are at risk of
numerous associated conditions including orthopedic developmental issues, impaired
growth and chronic infections.

Of particular concern, children with Dravet Syndrome are particularly susceptible
to episodes of status epilepicus. This severe and intractable condition is categorized as a
medical emergency requiring immediate medical intervention, typically involving
hospitalization. Status epilepticus can be fatal. It can also be associated with cerebral
hypoxia, possibly leading to damage to brain tissue. Frequent hospitalizations of children
with Dravet Syndrome are clearly distressing, not only to the patient but also to family and

carers.
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In addition to Dravet syndrome, there are numerous other subtypes of epilepsy of
comparable severity which are characterized by episodes of status epilepticus.

While there are national or regional differences in the systems by which patients
are diagnosed and treated, generally speaking, a patient exhibiting symptoms of a
condition will initially be seen by their local medical practitioner (or local hospital or
clinic, in the event of severe and acute symptoms). A diagnosis will then typically be
made (possibly following a referral to a specialist) and a prescription filled out by the
treating practitioner. This will then be taken to a pharmacy where the prescribed
medication will then be provided. For chronic conditions, repeat prescriptions will be
provided by a practitioner (not always a specialist) and processed by a pharmacy in
the same way.

While such systems can be adequate and function effectively for the treatment of
many common conditions, there are still many potential problematic situations that can
arise which result in a delay in the patient receiving their medication and / or being
provided with the incorrect medication.

For example, a patient can be misdiagnosed at the outset of their therapy.
Alternatively, even if correctly diagnosed, errors in transcription of that diagnosis into
the patient's notes or incorrect or illegible filling out of prescriptions by the medical
practitioner can occur. Additionally, shortages at the pharmacy can arise meaning that the
patient either has to travel to an alternative pharmacy or return back to the pharmacy at a
later date, once the pharmacy's supplies have been restocked.

For epileptic patients, especially those with severe epilepsy, any such delay or
error can have disastrous results. A system is therefore needed to ensure that epileptic
patients are reliably and effectively treated. To date, the inventors believe that no such
systems for the treatment of epilepsy have been developed. However, examples of systems
for the management of treatment of other conditions have been developed.

For example, reference can be made to the Xyrem Success Program for Patients. Xyrem
(sodium oxybate) is used in the treatment of narcolepsy. The drug itself has been used
recreationally or as a 'date-rape' drug and thus, one aim of the Xyrem Success Program
is to prevent Xyrem from being inappropriately acquired. Details of this system can be
found at www.xyrem.com/patient-success-program. Various aspects of the system are
also disclosed in U.S. Patent Nos. 7668730, 7765106, 7765107, 779717, 7895059,
8263650, 8457988, 8589182, and 8731963.
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A flow chart outlining the main steps of the Thalidomid program is provided at
Figure 1. A number of issues with that program make it unsuitable for use in prescribing
drugs to epileptic patients.

Firstly, the program is open to all physicians regardless of their experience in
the treatment and diagnosis of the condition in question, provided that they have
enrolled. While this cannot be problematic for acondition with less acutely serious
symptoms, it has been found that such an approach is inappropriate for the treatment of
epilepsy, especially sever subtypes of epilepsy.

Secondly, the system relies heavily on faxes between the pharmacist and
physician, which is problematic, e.g. if the faxes are sent to the incorrect number, if the
faxes are illegible, if there is any delay in the faxes being sent by the physician or the
pharmacy, etc.

Additionally, numerous time-consuming steps have to be performed between the
patient being diagnosed with the condition in question and the drug being
delivered.

A further example of a system for managing the treatment of patients is the
Thalidomid REMS program. Thalidomid (thalidomide) is used in the treatment of newly
diagnosed multiple myeloma and moderate to severe erythema nodosum leprosum.
Details of this system can be found at http://www.thalomidrems.com/. Various aspects
of the system are also disclosed in US Patent Nos. 6045501, 6315720, 6561976,
6561977, 6755784, 6869399, 6908432, 7141018, 7874984, 7959566, 8204763,
8315886, 8589188 and 8626531.

A flow chart outlining the main steps of the program is provided in Figure
2. Several aspects of that program make it unsuitable for use in prescribing drugs to
epileptic patients. Firstly, the program is open to all physicians regardless of their
experience in the treatment and diagnosis of the conditions in question, provided that they
have enrolled. Additionally, any pharmacy can enroll to become certified and thus
prescribe Thalidomid. This can be problematic as different pharmacies can store and
handle data in different ways. Thus, while these systems have been found to be
appropriate for the conditions in question by the regulatory authorities, it has been found
by the inventor that they would not necessarily be appropriate for managing the treatment
of epileptic patients, due to the specific problems associated with epilepsy and

associated care.
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SUMMARY

Aspects of the present disclosure include a system of controlling distribution of a
medication in the treatment or prevention of epilepsy. The system c an comprise a
central controller having a data store and one or more processors for reading and
writing data to the data store, wherein the data store comprises a database of patient
records, each patient record comprising a medication authorization field, wherein the
central controller outputs an authorization of a first prescription of epilepsy medication
to a patient in dependence upon genetic test results for the patient and schedules one
or more subsequent test for the patient prior to authorization of one or more subsequent
prescription of epilepsy medication.

Disclosed herein is a system for controlling distribution of fenfluramine or
pharmaceutically acceptable salt thereof for treating symptoms of epilepsy, the system
comprising: a data storage facility comprising a database of patient records, each patient
record having a medication authorization field for entering a first prescription of fenfluramine
medication; a central controller having one or more processors coupled to a communication
network; which central controller is coupled to the data storage facility to read and write data
to the data storage facility via the network; and which controls transmission and receipt of
data to and from the data storage facility via the network, the central controller being
programmed to output via the network a first authorization of a first prescription of
fenfluramine to a specific patient previously subjected to an initial echocardiographic
imaging test, wherein output of the authorization is dependent upon the results of the initial
echocardiographic imaging test, and further programmed to schedule one or more subsequent
medical tests for the patient prior to allowing entry of a prescription for fenfluramine in the
medication authorization field, wherein at least one of said subsequent medical tests is an
echocardiographic imaging test; and wherein the central controller is programmed to
prescribe a data format for test results for each patient, the data format being aligned with test
data fields for each patient.

Disclosed herein is a method of controlling distribution of a medication in the
treatment or prevention of epilepsy, the method comprising: maintaining a central data
storage facility including a database of patient records, each patient record comprising a
medication authorization field, outputting from a central controller coupled to a
communications network and to the data storage facility, an authorization of a first
prescription of fenfluramine to a patient over the communications network only in response

to the results of a patient genetic test and medical imaging test; scheduling by the central
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controller one or more subsequent tests for the patient prior to authorization of one or more
subsequent prescriptions of fenfluramine; wherein a data format is prescribed for test results
for each patient, the data format being aligned with test data fields for each patient.

Disclosed herein is a data carrier comprising non-transitory machine readable storage
media storing instructions for the control of one or more processors to function as a central
controller of fenfluramine by: controlling reading and writing of data to a central data storage
facility including a database of patient records, each patient record comprising a medication
authorization field; outputting from the central controller over a communications network an
authorization of a first prescription of fenfluramine to a patient only in response to the results
of medical test selected from the group consisting a genetic test and medical imaging test for
that patient being logged in the patient database; automatically scheduling one or more
subsequent tests for the patient prior to authorization of one or more subsequent prescriptions
of fenfluramine; and controlling monitoring by the central controller of drug inventory in a
drug storage facility and controlling dispatch of fenfluramine to fulfil the prescriptions;
wherein a data format is prescribed for test results for each patient, the data format being
aligned with test data fields for each patient.

Disclosed herein is a system for controlling distribution of a fenfluramine, the
system comprising: a data storage facility including a database of patient records, each
patient record having a medication authorization field for entering a first prescription of an
fenfluramine medication; a central controller having one or more processors coupled to a
communication network, which controls transmission and receipt of data via the network and
which is coupled to the data storage facility to read and write data to the data storage facility;
the central controller being programmed to output via the network an authorization of a first
prescription of fenfluramine to a specific patient dependent upon the results of a medical test
for that patient, wherein the medical test is selected from the group consisting of a genetic
test and an echocardiographic imaging test, and further programmed to schedule a subsequent
test for the patient prior to allowing entry of a prescription for fenfluramine in the medication
authorization field; wherein the central controller is programmed to prescribe a data format
for test results for each patient, the data format being aligned with test data fields for each
patient.

Disclosed herein is a system for controlling distribution of a fenfluramine or
pharmaceutically acceptable salt thereof for treating symptoms of a designated subtype of
epilepsy, the system comprising: a data storage facility comprising a database of patient

records including address details for the patient, each patient record having a medication
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authorization field for entering a first prescription of fenfluramine or a pharmaceutically
acceptable salt thereof; a central controller having one or more processors coupled to a
communication network, which central controller is coupled to the data storage facility to
read and write data to the data storage facility via the network; and wherein the central
controller controls transmission and receipt of data to and from the data storage facility via
the network, and acts as a centralized pharmacy for the medication, and confirms receipt of
the fenfluramine or a pharmaceutically acceptable salt thereof at the patient address, the
central controller being programmed to output via the network a first authorization of a first
prescription of fenfluramine or a pharmaceutically acceptable salt thereof to a specific patient
previously subjected to a first echocardiographic imaging test, wherein output of the
authorization is dependent upon the results of the first echocardiographic imaging test, further
programmed to schedule a subsequent medical test for the patient prior to allowing entry of a
prescription for fenfluramine or a pharmaceutically acceptable salt thereof in the medication
authorization field, wherein the subsequent medical tests is an echocardiographic imaging
test, wherein the central controller is programmed to output a time period over which use of
the fenfluramine or a pharmaceutically acceptable salt thereof by a patient is authorized and
beyond which subsequent test results for the patient are required to be received before
authorizing additional fenfluramine or a pharmaceutically acceptable salt thereof for the
patient, wherein the central controller is programmed to take an action dependent upon
subsequent test results selected from authorizing an additional prescription, a change to the
prescription and output of a proposal for cessation of the prescription, a drug storage facility
having fenfluramine or a pharmaceutically acceptable salt thereof stored therein; wherein the
central controller of the system is programmed to monitor drug inventory in the drug storage
facility and further programmed to control dispatch of fenfluramine or a pharmaceutically
acceptable salt thereof from the drug storage facility to fulfil and enter into the medication
authorization field, wherein the central controller is programmed to authorize prescription
related information regarding dosage, volume, count, regime, concentration and intended
time period of use by the patient for fenfluramine or a pharmaceutically acceptable salt
thereof; wherein the central controller coordinates subsequent tests for the patient; wherein
the central controller is programmed to prescribe a data format for test results for each
patient, the data format being aligned with test data fields for each patient; and further
wherein the central controller is programmed to log test results for each patient over time,

and to generate a plot showing a trend for each patient.
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The systems and methods of the present disclosure can be particularly beneficial in
the treatment of epilepsy, such as severe subtypes of epilepsy and/or refractory epilepsy,
e.g. Dravet Syndrome, and/or for control of medicaments that have associated side effects.
The central controller can authorize the first or further prescription comprising any or any
combination of the following for a specified medication or active ingredient: dosage;
volume; count; regime; concentration and/or intended time period of use by the patient.
The central controller can inhibit output of authorization in the event that genetic test
results for the patient are absent, incomplete and/or of an incompatible data format.

The central controller can instruct and/or co-ordinate the genetic test for the patient
and/or the one or more subsequent test for the patient. This central management of the
specific test to be carried out is particularly beneficial and can allow the central controller
to dictate any or any combination of: the type of test; the test conditions/criteria; and/or
the format of the test results. Additionally or alternatively, the central controller can
control/authorize one or more parties to perform the test.

This centralized control of not only a prescription authorization, but also a test
performed to determine suitability of a patient, is contrary to the prior art but has been
determined to be particularly beneficial for controlling distribution of medication
for which the side effects of the medication can have significant health implications for
the patient. Such centralized controls can also reduce or prevent instances of
misdiagnosis of one or more epileptic condition. This has been found to be crucial for
medications which have the potential to cause physiological deterioration of one or more
organs over prolonged periods of time.

In the example of the central controller prescribing the data format for the test
results, the data format can be aligned with the patient test data fields and/or format
of the database of patient records. This can allow a hitherto unavailable degree of
automation and/or control of medication distribution to patients.

In one example, the central controller and/or data store can comprise one or more
test data threshold value for authorization of a medication prescription for a patient.
The central controller or data store can comprise one or more computer model or
algorithm for determining whether or not to authorize a prescription of medication and/ or
the dosage/regime of the prescription. The central controller can log test results for one

or more patient over time to generate a plot or trend in one or more test data fields. The
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central controller can predict future test results or one or more medication usage scenario
and/or can categorize patient test data by reference to one or more predetermined models.

Such methods of control are highly beneficial in allowing determination of
possible patient outcomes of treatment, for example so as to be able to adjust or cease an
existing prescription in the event that it is determined to be ineffective or potentially
deleterious for the patient. Additionally or alternatively, such methods can allow the
control system to learn patient patterns or responses to the medication, such that the
control system itself can be improved with use. Such features are beneficial in
allowing ongoing development of the care program, the prescription authorization
process and/or so that the central database can serve as aknowledge base.

In view of the above advantages, the systems, methods and/or central database can
serve as a research tool for improving understanding of one or more drug and/or
managing an associated care program. Furthermore the amassing of information of the
kind described herein within a central, access-restricted database allows relevant data
to be exported to necessary authorities, including regulatory authorities such as
the Food and Drug Administration, European Medicines Agency, the Medicines and
Healthcare products Regulatory Agency, or similar organizations.

The controller can allow for reporting of statistics, trends or outcomes of the care
program, for example to regulatory bodies and/or research partners or other organizations.
The central maintenance of such records, e.g. in a prescribed format, can thus be an
important feature in the implementation of the invention.

According to various examples of the present disclosure, the subsequent test can
differ from the genetic test. The subsequent test can comprise a physiological test and/or
genetic test.

The central controller can schedule (e.g. automatically) one or more subsequent
test for the patient, for example at the time of receipt of patient test results or upon
outputting a prescription authorization or upon confirmation of delivery/receipt of an
authorized prescription to/by the patient. The central controller can schedule a specific
time/date and or a time period over which the subsequent test is to be performed. The
timing of the subsequent test is typically within the time period in which an authorized
prescription would be used.

The central controller can output an initial or subsequent time period over which

use of the medication by the patient is authorized, e.g. beyond which subsequent test
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results for the patient are required to be received before a following period of use for the
patient can be authorized. In one example, the timing of a repeat prescription request, e.g.
from a patient or physician, will be checked against the time period determined by the
central controller and can beneficially allow monitoring of patient compliance.

The central controller can authorize a repeat prescription of the medication
dependent upon subsequent test results. The central controller can alter the prescription
and/or the authorized time period until a subsequent test is required based on the patient
test results.

In one example, a patient record can only be created on the database if genetic
test results are available for the patient. Entering a patient onto the database can be
inhibited by the central controller unless a predetermined format or a minimum selection
of test data fields for the patient are received by the central controller. This ability to
vet patients before there is any possibility of authorizing a prescription is
beneficial as a fail-safe to ensure that an individual patient cannot be incorrectly
issued an unauthorized prescription, e.g. by human error. When combined with the
ability of the central controller to control the initial and/or subsequent patient tests, this
provides a particularly stringent system for managing patient diagnoses and drug
distribution.

The control centre canissue a prescription authorization and/or distribute the
associated medication, either itself or via an affiliated distributor. A confirmation of
receipt of the medication by the patient can be provided to the control centre, for
example including a time/date of receipt. The confirmation can comprise data indicating
any or any combination of the following for a specified medication or active
ingredient of the delivered prescription: dosage; volume; count; regime; concentration
and/or time period of use by the patient. Thus, delivered medication can be verified
by the central controller.

The central controller can initiate delivery of prescriptions to patients. The
database can comprise one or more delivery address field for each patient. The delivery
can be made direct to a patient and/or cannot involve the prescribing physician. Thus, the
central controller can act as a centralized pharmacy. Additionally or alternatively, the
central controller can provide a central prescription authorization controller, which
instructs associated pharmacies whether or not to provide prescriptions to end patients.
Each associated pharmacy can require approval by the central controller prior to allowing

distribution of prescriptions in accordance with the invention.
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The subsequent medical test of a patient can or cannot comprise test for a
change in clinical status of the patient. The subsequent medical test can comprise an
assessment of the structure and/or function of one or more specific organ. The
subsequent test can comprise imaging of the one or more specific organ, such as by way
of sonography, echocardiography or other convenient technique. The one or more
specific organ can or cannot comprise the heart. The test results can or cannot comprise
one or more images of the organ, such as an echocardiogram. The test results
comprising the one or more image can be transmitted to the central controller.
Additionally or alternatively, summary data or processed/derived accompanying data
can be transmitted.

The system can comprise one or more portable or wearable electronic device for
monitoring patient health. The electronic device can comprise one or more sensors for
measuring one or more indicators of patient wellbeing, such as, for example, any or any
combination of blood pressure, echocardiography, electrocardiography (ECG), heart
rate, blood oxygen, temperature, lung function. The electronic device can take
readings indicative of the function of one or more organ, which can be the organ that is
the focus of the subsequent test.

The electronic device can be arranged to transmit sensor data, or a subset or
processed set or results of the sensor data, to — or for receipt by — the central controller.
The sensor results can be processed, e.g. by the electronic device or central
controller, such that only specific sensor data entries or results are recorded by the
controller on the central data store (e.g. on the patient database). Thus continuous,
ongoing or intermittent patient monitoring can be used and the sensor data processed
such that only key indicators can be logged on the central data store. For example,
one or more algorithms can be used to process the sensor data and to output an
indication of normal or abnormal, or a deterioration in, patient wellbeing in response to
the care program.

The results from the electronic device can be used by the central controller to
determine/output a change to a scheduled medical test for the patient and/or a change
to authorization of a prescription or a change to a medication prescription.

The central data store can comprise a database of authorized carers, such a medical
professionals. The authorization of a patient for treatment and/or prescription can require
the patient entry to be linked to a physician contained within the database of authorized

carers. This can allow control of physicians who are able to prescribe the medication.
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This unprecedented level of control can be used to ensure that only leading experts or pre-
vetted professionals are authorized to prescribe the drug. In a second aspect of the present
disclosure there is provided a method of controlling distribution of medication, such as
one or more drug, corresponding to the system of the first aspect. The method or system
can comprise a method/system for operating a patient care program.
In a third aspect of the present disclosure, there is provided a data carrier comprising
machine readable instructions for the control of one or more processor to function as a
central controller in accordance with the first or second aspect.

Wherever practicable, any of the essential or preferable features defined in relation
to any one aspect of the present disclosure can be applied to any further aspect.
Accordingly, embodiments of the invention can comprise various alternative configurations

of the features defined above.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention are described in further detail below by way of
example only with reference to the accompanying drawings, of which:

Fig. 1 shows a flow diagram of steps involved in a first example of a care program
according to the prior art;

Fig. 2 shows a flow diagram of steps involved in a second example of a care
program according to the prior art;

Fig. 3 shows an embodiment of a system and network according to the present
disclosure;

Fig. 4 shows a flow diagram of steps involved in a physician approval process
according to an embodiment of the present disclosure;

Fig. 5 shows a flow diagram of steps involved in a patient approval process
according to an embodiment of the present disclosure; and

Fig. 6 shows a flow diagram of a drug distribution process according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION
As summarized above, a system and method for centralized control of a care
program and issuance of associated prescriptions is provided. Prior art care programs

typically focus on care program risk management. In contrast, the embodiments of
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the present disclosure described herein aim to facilitate a more comprehensive patient
care program, which can encompass each of: i) confirmation of diagnosis, ii) verifying
compliance, iii) monitoring side effect profile and/or identifying failures in efficacy. Systems
according to the prior art are unsuitable for treatment of epilepsy, and, in particular, certain
sever forms of epilepsy. The system described and claimed herein is also appropriate for use
with managing the treatment of patients who suffer from other conditions, the care of which
involves the same or similar concerns with respect to symptom severity, diagnoses,
compliance, side effects and efficacy. The present disclosure provides a care program
involving one or more drugs known to negatively impact the life expectancy of a patient. The
subject systems and methods are suitable for care programs for which the prescribed
drug(s) have a cumulative deleterious effect on patient health over prolonged periods
of time, such as months or years. In such circumstances, the careful prescribing and
distribution of the drug can be used to control the balance struck between drug efficacy and
the negative impact on other aspects of patient health.

The subject systems and methods were developed for use with certain of such drugs
as are described below which have side effects that require greater control than provided for
by the prior art. In such instances, it has been found that the control of an initial
prescription and/or ongoing repeat prescriptions according to specific patient tests can
significantly improve patient outcome.

There are a vast number of subtypes of epilepsy. While all forms of epilepsy
are distressing both to the patients themselves as well as their parents, carers and
friends, some subtypes of epilepsy are more severe than others. By 'severe'
reference is made to, for example, subtypes of epilepsy that are intractable and/or
which are characterized by episodes of status epilepticus. Such subtypes of epilepsy
include, but are not limited to, Dravet syndrome, Lennox-Gastaut syndrome, West
syndrome, Doose syndrome and/ or other types of refractory epilepsy.

The system described and claimed herein is appropriate for use with managing the
treatment of epileptic patients using any convenient drug, whether provided alone, as a
formulation or as a composition containing other bioactive drugs, that is useful in treating
epilepsy. In some aspects, the drug is a receptor agonist, antagonist or allosteric modulator.
In certain aspects, the drug is active at one or more 5-HT receptor sub-types and/or sub-units
thereof. In some aspects, the drug affects neurotransmitter or neuropeptide synthesis,

storage, release, degradation, reuptake and/or activity. In another aspect, the drug is an ion
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channel blocker. In certain aspects, the drug is one which alters the balance between
excitatory and inhibitory neurotransmissions in the brain of an epileptic patient. In some
aspects, the drug is one known to be effective in epileptic patients having one or more genetic
mutations. In certain aspects, the drug is one shown to be effective in epileptic patients who
are unresponsive to drugs commonly used to treat epilepsy.

In some aspects, the system is appropriate for use with managing the treatment of
epileptic patients using a drug, a drug formulation, or a drug composition which affects either
directly or indirectly, the activity of one or more 5-HT receptors in the brain of a patient
when an effective dose of those compounds or compositions are administered to said patient.
In some embodiments, the one or more 5-HT receptors are selected from one or more of 5-
HT1, 5-HT1a, 5-HTis, 5-HTic, 5-HT1p, 5-HT1g, 5-HTr, 5-HT2, 5-HT24, 5-HT28, 5-HT2c, 5-
HT3, 5-HT4, 5-HTs, 5-HTsa, 5-HTsg 5-HTs, and 5-HT7, amongst others. In certain
embodiments, the drug is a receptor agonist, antagonist, or allosteric modulator.

Thus, according to one aspect of the present invention, there is provided a system
appropriate for use with managing the treatment of an epileptic patient using a drug, drug
formulation or drug composition that affects the activity of one, some or all of the afore-
mentioned receptors

In some aspects, the system disclosed and claimed herein is appropriate for use in
managing the treatment of epileptic patients using a drug, drug formulation or drug
composition which is efficacious in affecting the synthesis, storage, release, degradation,
reuptake, and/or activity of one or more neurotransmitters or neuropeptides involved in
triggering one or more symptoms of epilepsy or affecting their severity, frequency or
duration. In certain embodiments of this aspect of the invention, the neurotransmitter can be
one or more of dopamine, serotonin, gamma aminobutyric acid (GABA), among others. In
one exemplary embodiment, the neurotransmitter is serotonin.

In another aspect of the invention, the system is appropriate for use with managing treatments
that employ drugs which acts as ion channel blockers. In one embodiment the drug is a
sodium channel blocker.

In some aspects, the system disclosed and claimed herein is appropriate for use with
managing the treatment of epileptic patients using drugs, drug formations or drug
compositions which are efficacious in preventing or treating symptoms of epilepsy in patients
having one or more genetic mutations. Such mutations can include but are not limited to
mutations implicated in the onset, frequency, severity or duration of epilepsy symptoms,

including but not limited to seizures. Examples of such mutations include but are not limited
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to: mutations in the SCN1A (such as partial or total deletion mutations, truncating mutations
and/or missense mutations e.g. in the voltage or pore regions S4 to S6), SCN1 B (such as the
region encoding the sodium channel .beta.1 subunit), SCN2A, SCN3A, SCN9A, GABRG2
(such as the region encoding the .gamma.2 subunit), GABRD (such as the region encoding
the .delta subunit) and/or PCDH19 genes. Thus, according to a further aspect of the present
invention, there is provided a system appropriate for use with managing the treatment of an
epileptic patient that exhibits a mutation in one, some or all of the above genes.

In some aspects, the system disclosed and claimed is appropriate for use with
managing the treatment of patients who are young. In certain embodiments, the patients is
under 18 years of age, such as under 15, under 10, under 5, under 2, under 18 months, under
1 year of age, under 6 months, or from 1 month to 6 months of age. In certain embodiments,
the patients is 18 years of age or less, such as 15 years of age or less, 10 years of age or less,
5 years of age or less, 2 years of age or less, 18 months of age or less, 1 year of age or less, 6
months of age or less, or from 1 month to 6 months of age.

In certain aspects, dosing frequency and amounts will vary according to individual
patient needs. Dosing can be twice daily, daily, every other day, four times weekly, three
times weekly, five times weekly, six times weekly, once a week, bi-weekly or once a month.
Dosing amounts will vary according to patient parameters which include but are not limited
to, age, weight, and severity, frequency and/or nature of symptoms. In certain embodiments,
dosing is in an amount of less than about 0.8 mg/kg/day, about 0.7 mg/kg/day, about 0.6
mg/kg/day, about 0.5 mg/kg/day, about 0.45 mg/kg/day, about 0.4 mg/kg/day, about 0.35
mg/kg/day, about 0.3 mg/kg/day, about 0.25 mg/kg/day or about 0.2 mg/kg/day to about 0.1
mg/kg/day, about 0.05 mg/kg/day, or about 0.01 mg/kg/day is employed. In certain
embodiments, dosing of a drug of interest is performed in an amount of 0.8 mg/kg/day or
less, such as 0.7 mg/kg/day or less, 0.6 mg/kg/day or less, 0.5 mg/kg/day o rless, 0.45
mg/kg/day or less, 0.4 mg/kg/day or less, 0.35 mg/kg/day or less, 0.3 mg/kg/day or less, 0.25
mg/kg/day or less, 0.2 mg/kg/day or less, 0.1 mg/kg/day or less, 0.05 mg/kg/day or less, or
0.01 mg/kg/day or less.

In a further aspect, the dosage is administered orally, by intramuscular or intravenous
injection or by any other convenient means.

Drugs used in treatments with which the systems of the present disclosure are useful
can be administered alone, or as a drug formulation in which the drug is combined with

inactive ingredients, which can include dispersants, preservatives, buffers, dyes or flavoring
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agents, among others. The drugs can also be administered along with other agents that can
also be active against epilepsy or have other biological activity.

Any convenient drugs can find use in the subject systems and methods. In certain
embodiments, the system is useful for managing treatments employing one or more of the
following drugs: cannabidiol, carbamazepine, clemizole, clobazam, fenfluramine,
midazolam, stiripentol, topiramate and valproate. In certain embodiments, the drugs can be
chemical derivatives, or metabolites of those compounds. In certain embodiments, the drug
is conjugated to an antibody or antibody-derived peptide which, in some cases, can affect
drug specificity, activity, half-life, metabolism or other facets of bioactivity.

In some instances, the drug is a cannabinoid. In some cases, the cannabinoid is a
cannabimimetic, such as, 9-tetrahydrocannabinol. Cannabinoids of interest include, but are
not limited to, 4,5-dihydro-2-methyl-4(4-morpholinylmethyl)-1-(1-naphthalenyl-carbonyl)-
6H-pyrrolo[3,2,1-1,j]quinolin-6-one [R(+)WIN55,212] cannabidiol, a derivative thereof, a
metabolite thereof or a conjugate thereof. In some instances, the drug is carbamazepine, a
derivative thereof, a metabolite thereof or a conjugate thereof. In some instances, the drug is
clemizole, a derivative thereof, a metabolite thereof or a conjugate thereof. In some instances,
the drug is clobazam, a derivative thereof, a metabolite thereof or a conjugate thereof. In
some instances, the drug is midazolam, a derivative thereof, a metabolite thereof or a
conjugate thereof. In some instances, the drug is stiripentol, a derivative thereof, a metabolite
thereof or a conjugate thereof. In some instances, the drug is topiramate, a derivative thereof,
a metabolite thereof or a conjugate thereof. In some instances, the drug is valproate, a
derivative thereof, a metabolite thereof or a conjugate thereof.

In some instances, the drug is a fenfluramine active agent, such as fenfluramine, a
derivative thereof, a metabolite thereof or a conjugate thereof. In certain aspects, the drug is a
chemical derivative of fenfluramine. In certain instances, the drug is a fenfluramine antibody
conjugate. In some embodiments, the fenfluramine active agent is fenfluramine, or a
pharmaceutically acceptable salt thereof. In certain embodiments, the fenfluramine active
agent is an analog of fenfluramine, or a pharmaceutically acceptable salt thereof.
Fenfluramine analogs of interest include, but are not limited to, those analog compounds that
are resistant to N-dealkylation, e.g., via action of metabolizing enzymes such as CYP2D6. In
some cases, the fenfluramine analogs have structures that impart reduced CYP2D6 affinity on
the molecule, while retaining a desirable target activity. In certain instances, the

fenfluramine analogs have structures that impart resistant to metabolism by CYP2D6.
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Fenfluramine compositions and formulation that find use in the subject systems and methods
include those described in W02014/177676.

Any convenient methods of treating epilepsy may be performed in conjunction with
one or more aspects of the subject methods and systems (e.g., as described herein), including
but not limited to, those methods described in W02014/177676, the disclosure of which is
herein incorporated by reference in its entirety.

Aspects of the subject methods include treating and/or preventing epilepsy in a patient
comprising administering an effective dose of a fenfluramine active agent (e.g., fenfluramine)
or a pharmaceutically acceptable salt thereof to the patient. In certain embodiments, the
method includes preventing and/or ameliorating seizures in a patient diagnosed with epilepsy
comprising administering an effective dose of a fenfluramine active agent (e.g., fenfluramine)
or a pharmaceutically acceptable salt thereof to the patient. In certain instances, the
fenfluramine active agent is fenfluramine. In certain instances, the fenfluramine active agent
is a fenfluramine derivative. In certain instances, the fenfluramine active agent is a
fenfluramine metabolite. In certain instances, the fenfluramine active agent is a fenfluramine
conjugate. In certain instances, the patient is suffering from Dravet syndrome.

Aspects of the subject methods include treating and/or preventing Dravet Syndrome
in a patient comprising administering an effective dose of fenfluramine active agent (e.g.,
fenfluramine) or a pharmaceutically acceptable salt thereof to the patient. In certain
embodiments, the method includes preventing and/or ameliorating seizures in a patient
diagnosed with Dravet Syndrome comprising administering an effective dose of a
fenfluramine active agent (e.g., fenfluramine) or a pharmaceutically acceptable salt thereof to
said patient. In certain instances, the fenfluramine active agent is fenfluramine. In certain
instances, the fenfluramine active agent is a fenfluramine derivative. In certain instances, the
fenfluramine active agent is a fenfluramine metabolite. In certain instances, the fenfluramine
active agent is a fenfluramine conjugate. In some embodiments of the method, the patient
exhibits a mutation in one, some or all of the genes selected from the group consisting of
SCN1 A, SCN1 B, SCN2A, SCN3A, SCN9A, GABRG2, GABRD and PCDH19, and the
method includes administering to the patient an effective dose of fenfluramine active agent
(e.g., fenfluramine) or a pharmaceutically acceptable salt thereof.

Aspects of the present disclosure include a method of stimulating one or more 5-HT
receptors in the brain of a patient by administering an effective dose of fenfluramine active
agent (e.g., fenfluramine), or a pharmaceutically acceptable salt thereof, to the patient,

the one or more 5-HT receptors being selected from the group consisting of one or more of
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5-HT1, 5-HT1A, 5-HT1s, 5-HT1c, 5-HT1D, 5-HT1E, 5-HT1F, 5-HT2, 5-HT2A, 5-HT2s, 5-
HT2c, 5-HT 3, 5-HT4, 5-HTs, 5-HTsA, 5-HTss 5-HT 6, and 5-HT7. In certain
embodiments of the method, the patient has been diagnosed with Dravet Syndrome.

In certain embodiments of the methods described herein, the effective dose is less
than about 0.5 mg/kg/day to about 0.01 mg/kg/day. In certain embodiments, the effective
dose is administered in the form of one or more dosage forms for oral, injectable,
transdermal, inhaled, nasal, rectal, vaginal or parenteral delivery. In certain embodiments, the
one or more dosage forms are liquid formulations. In certain instances of the method, the
fenfluramine active agent is employed as a monotherapy. In certain cases, the effective dose
of fenfluramine active agent (e.g., fenfluramine) or a pharmaceutically acceptable salt
thereof, is coadministered with one or more co-therapeutic agents. In certain embodiments,
the one or more co- therapeutic agents is selected from the group consisting of
carbamazepine, ethosuximide, fosphenytoin, lamotrigine, levetiracetam, phenobarnitol,
progabide, topiramate, stiripentol, valproic acid, valproate, verapamil, and benzodiazepines
(such as clobazam, clonazepam, diazepam, ethyl loflazepate, lorazepam and midazolam) or
a pharmaceutically acceptable salt thereof. In certain embodiments, the patient is aged 18 or
less.

In certain embodiments, the centralized control is provided by an organization, in
some cases, a drug development and/or supply organization. The control measures are
in some cases provided by machine-readable code in the form of software or firmware
running on a computer system network under the control of the organization. However
certain control measures can be implemented at least in part by manual intervention in
conjunction with the control software and, accordingly, various combinations of
manually initiated and/or automatically initiated control steps are envisaged as will be
understood by the person skilled in the art.

Turning firstly to Figure 3, there is provided an overview of a system according
to an example of the invention, comprising a central control system 10, a medical
facility 12 responsible for care of a patient and a patient residence 14. The
examples of the invention described below rely on data communications between suitable
devices and, as such, it is possible in certain examples of the invention, that the
required data communications are made via electronic devices, e.g. portable
communication devices, associated with the patient and/or care provider rather than

premises or residences. As such, although a common implementation of the invention
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would comprise the different premises 12 and 14, they are not essential to the definition of
the invention.

The central control system 10 comprises a drug storage facility 16, typically a
secure storage facility with restricted access, and can allow the central control facility
to act as a central pharmacy for one type, or limited number, of drugs prescribed in
accordance with the invention. The computer system for operation of the central control
system can be co-located with the facility 16 or else can be remotely located but in
communication therewith, for example over a local or wide area network as necessary.

The computer system underpinning the central control system 10 comprises one
or more server 18 for controlling transmission and receipt of data communications to/from
the central computer system, in some cases via the internet, e.g., via TCI/IP
communications, or other suitable wide area network over which the central control
system 10 can communicate with patients and/or the relevant medical professionals.

The central computer system further comprises a data store 20, comprising one or
more non-volatile data storage devices, on which is maintained a patient database 22. In
this example, the data store 20 further comprises a medical professional, e.g. a physician,
database 24 and/or a drug inventory database 26 for the drug storage facility 16. The
overall data store 20 can be located at a single location or distributed over a
plurality of locations as required, for example with different databases or portions thereof
maintained at different locations/premises.

The server 18 and data store 20 can be provided as part of a local area network
28. The central controlling network 28 can comprise one or more further electronic
devices 30, such as PC's in order to allow operator interaction with the central control
system. Such electronic devices allow via one or more suitable interface, any or any
combination of data input, data editing, data viewing/searching and/or data output, for
example by instructing transmission of data from the data store to a recipient, printer or
other conventional output device. The one or more operator electronic device in some
cases comprises a screen or other conventional display equipment. A plurality of servers
18 and/or operator devices 30 can be accommodated for access to a common data store
20.

The medical facility 12 in some cases comprises a hospital, surgery center, clinic

or similar, with which one or more physician is associated for treatment of epilepsy.
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Suitable physicians can include acknowledged experts, and in some cases leading experts,
in the relevant medical condition or field of treatment.

Equipment 32 for performing one or more medical test in accordance with the
present disclosure can be provided at the medical facility 12, or deliverable thereto
under the control of the central computer system. A communication device 34 associated
with the medical facility and/or expert physician allows remote data communication with
server 18 for the purpose of the invention.

The system further comprises one or more patient electronic communication
device 36, such as a PC, laptop, cellphone, tablet computer or similar device by which
the patient can transmit/receive communications with the server 18 or communication
device 34. The patient device is particularly used to communicate drug delivery
communications between the patient and central control system. In certain instances,
functions assigned to the patient device 36 concerning the delivery and/or receipt of a
prescription can be assigned to the medical facility device 34 or a local pharmacy for
confirming delivery/receipt of a prescription by the patient.

In some instances, the system also comprises a patient monitoring device
38 comprising one or more sensors for measuring one or more physiological
parameters indicative of patient wellbeing. In certain instances, the monitor comprises
one or more sensor for measuring heart function, such as a heart rate and/or blood
pressure sensor. The patient monitoring device in some cases comprises a portable
and/or wearable electronic device, for example, having a power source, capable of
outputting readings to the patent communication device 36 and/or directly to server 18
or medical facility device 34. For example, a wrist strap device or else a device integrated
with, or in communication with, a cell phone or similar can be used for this purpose,
in a manner similar to conventional health monitoring technology. However, the
patient monitoring device 38 is, in some cases, configured for automated communication
with the server 18 either directly or indirectly in order to ensure data of the
required format and or at required timings/intervals is provided.

The patient monitoring device 38 can also be pre-programmed for taking and/or
compiling measurements in a predetermined format, for example, over a predetermined
duration or according to a predetermined number of variables or readings. In certain
cases, the patient monitoring device can only transmit sensed data when said

predetermined parameters have been met, for example to ensure consistency of readings
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and/or to ensure a predetermined data format is recognizable to server 18. Additionally or
alternatively, the data transmitted by the patient monitoring device can comprise one or
more identifier, by way of packet header data, metadata, IP address or similar, so as to
indicate the patient record to which the data relates. This can allow automatic updating
of the patient database 22 at the central control system upon receipt of the relevant
readings or associated/derived data from the patient monitoring device.

An example of a method of operation of an epilepsy care program using the
above-described system is described below with reference to Figures 4-6.

A primary requirement of the operation of the care program system is that a
physician proposing the prescription of drugs to a patient must first be identifiable and
pre-approved on the central computer system, as shown in Figure 4, before a request to
either enter a patient onto the patient database, or else prescribe a drug to a patient can be
authorized. Approval of a physician for referral of patients to the care program requires
a number of checks for the physician to be satisfied.

Such checks can include one or more of the following criteria in the relevant
field of patient care: the physician's qualifications; years of practice; reputation as an
expert; number of published articles and/or verified referees. In certain embodiments, it is
intended that the approval criteria will ensure a high threshold such that approval will
only be available to leading experts in the field, rather than being open to any qualified
physician or specialist.

In certain embodiments, the prescriber of drugs under the care program can
additionally or alternatively require approval before a prescription can be authorized by
the central control system. Any or any combination of the above approval criteria can
be applied to a process for approving a prescriber of drugs under the care program. A
prescriber can be approved upon receipt of references from one or a predetermined number
of approved physicians/referrers.

The physician database 24 contains details of approved physicians and the
associated approval criteria, for example by way of a plurality of fields relating to the
approval criteria logged for each physician. An approved status field can also be
provided for each physician entry in the database 24. The database 24 can comprise details
of physicians pending approval, whereby certain approval fields are incomplete or

insufficient to allow approval to be authorized.
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The physician database in some cases comprises a unique identifier for each
physician as well as the physician's name, contact details and associated medical
establishment or employer. An approval ranking can be established and provided in a
further field for each physician in the database 24.

Once approved, a physician can refer a patient to the care program by transmitting
an associated request to the server 18 comprising certain mandatory data fields,
including the patient name, postal address details and any other suitable contact details.
The request can include a diagnosis or severity indicator or associated test results for a
patient. The patient referral request is processed upon receipt by the server 18 as shown
in Figure 5. Patient details are logged on the patient database 22 upon receipt by server.
Each patient record comprises a field indicating the referring physician using an identifier
corresponding to the associated entry in the physician database 24. Only once registered
with a corresponding identifier for a pre-approved physician can a patient be assessed for
authorization of medication under the program.

The patient suitability assessment process comprises analysis of the results of a
medical patient examination, in some cases comprising a genetic test. The genetic test is
scheduled and performed under the control of the central control system 10, i.e. by the
drug company controlling distribution of the drug in question. Control of the patient
suitability screening process in this manner ensures that tests can be performed to specific
standards of compliance and/or that test results data can be provided in a predetermined
format that can be vetted by software running on the Upon patient approval, a proposed
genetic test schedule is output by the central control system and transmitted to the patient,
physician and/or a test operator. The test operator can comprise one or more employee of
the drug company and/or an organization vetted and approved by the drug company to
perform the test according to predetermined conditions. Once agreed by the recipients the
genetic test is scheduled and the time/date logged, whereby the central control system
awaits receipt of the test data.

If the genetic test results do not pass the patient approval criteria, a communication
is sent to the corresponding physician and/or patient indicating unsuitability for the care
program. In certain instances, a log of successful/unsuccessful patient referral requests can
be maintained for each physician. In certain instances, the genetic test is critical as only

patients with specific genetic mutations have the indication in question. Given the
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adverse side effects of the drug, in some cases, those patients should not be treated unless
absolutely necessary.

In addition to the genetic test, one or more physiological examination can be
performed under the control of the care program operator to determine a patient's
susceptibility to one or more known side effects of the care program medication. Such
examination can comprise imaging of, and/or testing the function of one or more patient
organ. In a care program for one or more sever epilepsy sub-type, certain medication can
cause degradation of the heart and accordingly an echocardiogram or other cardiovascular
examination can be performed in such cases.

If the genetic and/or physiological test results meet the approval criteria, the test
results can be logged and the patient record updated to an approved status for the care
program. Information on the care program, including the potential side effects of the
drug, is provided to the patient by way of suitable media, comprising a web site, data
carrier, documents or other conventional means. In certain cases, the patient or guardian
is required to confirm that he/she has reviewed, understood and accepts the risks
associated with the care program medication. Patient acceptance can be logged by the
central computer system on the patient record in database 22 prior to entering the
prescription distribution and patient monitoring phase of the program as depicted by
Figure 6.

In certain instances, an initial drug prescription for the patient is determined by the
central control system 10 in accordance with patient data logged in the database, such
as age, gender, height/weight, medical history and/or test results. The central computer
system, such as for example PC 30 or server 18 outputs a prescription label comprising
patient and prescription data to be applied to one or more container 40 for the
prescription. In some cases, the system also outputs a delivery document or label containing
a delivery address for the prescription. Any such documents/labels can be printed at the
storage facility for application to the prescription prior to shipment.

In certain instances, the initial patient prescription is packaged, labelled and
dispatched from the drug storage facility 16 according to the details output by the
central control system. The time and date of prescription dispatch can be logged on the
patient record and a confirmation of receipt field is provided in the patient database 22.
Positive confirmation of receipt of the prescription by the patient or medical facility 12
can be provided to the server 18 and logged in the patient database 22. Such

confirmation can be provided by completing a prescription receipt form online, in some
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cases requiring the recipient to log into an online web site or portal administered by the
server 18. Additionally or alternatively, each prescription can comprise a unique identifier,
such that confirmation of receipt is only verified by return communication of the unique
identifier to the server 18 by the recipient. Thus positiveacknowledgement of the
recipient and prescription can be accommodated. In certain instances, a portable
communication device carried by the courier can provide an interface for positive
verification of prescription receipt in the manner described above.

The time/date of receipt of the prescription can be logged on the patient record
along with an associated prescription time period or length. The system can then output a
deadline by which a repeat prescription is to be authorized, prior to, or else coinciding with,
the cessation date of the initial prescription. Unlike conventional repeat prescriptions, a
repeat or further prescription under the care program is not authorized by the central
control system unless satisfactory further medical assessment results for the patient are
logged on the patient database 22. Such results can be obtained by ongoing patient
monitoring using a patient monitoring device issued to the patient by the central control
system and/or a further medical examination performed under the control/instruction of
the central control system.

The assessment results can be communicated to the server 18 and processed to
determine the efficacy of the medication and/or the severity of the side effects experienced
by the patient. Such data is used to determine an increase/decrease in repeat prescription
dosage; a cessation of the medication, switch to alternative medication and/or cessation
of the care program. Such data can additionally or alternatively be used to determine a
suitable duration of the further prescription or a suitable interval until a further medical
examination for the patient.

Once the time/date of receipt of a prescription is received, the control system can
then schedule a medical examination in preparation for approval of a repeat prescription.
The medical examination can be scheduled by the control system based on a suitable time
period prior to the end of the initial prescription. As with the initial medical examination,
each further medical examination is instructed by, and performed under the control of, the
central control system. Communications indicating the proposed time/date and location for
the medical examination can be transmitted to the relevant parties/devices, such as the
physician and/or patient devices 34, 36 and the relevant confirmation or rescheduling replies

are to confirm or rearrange the examination.
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The further medical examination in some cases differs from the initial examination
and comprises an examination of one or more patient organ, such as the heart or
cardiovascular function. Accordingly the equipment 32 used for the examination can
comprise imaging/sonography equipment, such as echocardiography equipment for
assessing structure and function of the heart. The results are collated, e.g. at equipment 32
or PC 34, according to a predetermined format prescribed by the central control system.
The results include one or more digital image of the heart and measurements associated
therewith, such as dimensions of one or more internal structure of the heart and/or flow
rate there-through.

In cases where test results are read and/or interpreted by a human operator, such as a
physician, nurse, nurse practitioner technician or other trained medical worker, test results
such as EKGs, ECGs, echocardiograms or other test results can be sent to a central or
regional reading center to be read by experts having specialized or additional training or
significant experience, such as a physician, specialist physician, a specially trained
technician or a regional expert physician. The use of centralized facilities offers the
advantages of improved consistency, quality and reliability of the evaluation.

The results are transmitted to the server 18, for storage in the patient database 22
along with the actual date/time of the examination. The results can be manually and/or
automatically assessed by one or more algorithms or routines dictated by software on
the central computer system. The predetermined format of the results allows comparison
with prior examination results, so as to assess changes in patient health during care under
the program. The algorithms can comprise one or more simple threshold for determining
the suitability of the patient for ongoing prescriptions of the drug, such as fenfluramine.
In certain cases, the algorithms can additionally or alternatively process/plot the medical
examination data over time in order to determine a gradient, trend or other data feature
in the results. Thus, algorithms can identify one or more patterns of patient response to
the drug or other aspects of the care program and can categorize patient response to the
care program, for example in terms of ongoing risk to patient health, and/or predict future
patient wellbeing during the course of the program.

Such means of assessment of the patient response to the care program is beneficial
in administering changes to the prescription for a particular patient. Furthermore the care
program allows a means of ongoing research and development of the care program in
response to patient outcomes. Thisis facilitated in a controlled manner, wherein the

best prediction of patient outcome can be used at each repeat prescription stage. The
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prescribed data format is also highly desirable in that data between patients can be
compared and statistical assessment can be performed on all the available variables to
continuously update and improve the understanding of the impacts of different patient and
treatment factors. As such, the central control of the care program represents a feedback
and learning, whereby algorithms or models of patient response to the care program can
be improved.

In the embodiment of issuance of a patient monitoring device 38 in addition to
or instead of the further medical examination, the device is in some cases worn or
routinely/repeatedly used or carried by the patient so as to allow ongoing
monitoring of one or more indicator of patient wellbeing. In light of the above-
discussed impact of fenfluramine or other epilepsy drugs on the cardio-vascular system,
the patient monitoring device can monitor cardiovascular function. Dependent on the
particular implementation of the invention, the patient monitoring device could be used to
monitor patient seizures and output an alarm or other alert signal for acknowledgement by
a carer. In such an embodiment, the carer can manually enter details of each noted
seizure, e.g. into patient notes, a PC or other computing device for transmission to the
central control system. Thus, the patient monitoring device can be a standalone device
which does not itself communicate with the central control system. Varying levels of
communication between the patient monitoring device and a local
computing/communication device or else the central control system itself can be
implemented in other embodiments of the invention.

In some embodiments, the patient monitoring device can be used to determine the number,
regularity, duration and/or severity of seizures experienced by the patient during the
course of treatment. In certain embodiments, the patient monitoring device can comprise
one or more algorithm for determination of a type of seizure based on the sensor
readings.

In certain instances, the patient monitoring device can be used to check/control
correct administration of medication to/by the patient. The patient monitoring device can
comprise a clock/timer and a user interface for entry of time at which a patient takes
medication. The device can comprise one or more alarm or other alerting means to
indicate an approaching or overdue time for taking medication according to a

predetermined routine or elapsed time since a previous recorded medication.
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In any such embodiments, the sensed/logged results from the patient
monitoring device can be transmitted to the central control system for assessment
and storage against the patient record. The device results can be processed by the
deviceitself or by the central control system to data features and/or trends indicative
of patient health or response to treatment under the care program.

The use a portable wearable device in monitoring epilepsy can be particularly
beneficial in that epileptic seizures can be readily sensed/diagnosed and an
corresponding alert signal can be sent in real time to any or any combination of
the central control system, the patient's physician and or another care giver. For more
damaging or prolonged seizures this alert signal can be crucial in ensuring timely care
is provided to the patient.

In some examples, the patient monitoring device can be advantageously used to
monitor compliance. The operational state of the patient monitoring device itself can
also be monitored such that any error or abnormal operation of the device can be
communicated to the patient, a carer or central control system. In the event of device
malfunction, the central control system can schedule amedical examination of the
patient prior to repeat prescription. In the manner described above the patient monitoring
device can be used in combination with medical examinations in order to provide a more
comprehensive, ongoing assessment of the patient or else can be used to reduce the
frequency with which medical re-examinations are required.

The above described process of patient examination and/or monitoring can be
repeated for each repeat prescription cycle. Thus, a history of use for each patient record
is built up over time allowing the central control system to not only avoid significant
patient risks that have been previously experienced but also repeat successful
prescription regimes for each patient's individual requirements or else across a wider
patient group.

Each change in prescription can be accompanied by transmission of information
to the patient and/or carer/physician. As with the initial information, confirmation of
receipt or approval can be required before the new prescription is authorized. In certain
cases, a further database of care related documentation can be maintained, each item
bearing an identifier, which identifiers can be logged in the patient database upon

transmission to the patient/physician and/or approval received.
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In combination with the central control of patient records and care program
administration, the central control system allows for monitoring of drug inventory in the
manner of a centralized pharmacy. Current inventory of the one or more drug used in
the care program are maintained in the drug inventory database. Each time a
prescription is authorized by the central control system and dispatched, the drug
inventory database canbe updated with the prescription details including the
count/volume of the prescription, the dispatch date and the prescription identifier output
by the control system.

The drug inventory database is updated with the confirmation of receipt
communication received upon safe delivery of the prescription. Thus, the inventory
database takes account of all currently held stock- in the drug storage facility and all
prescriptions in transit. Furthermore the drug inventory database can comprise a record of
prescription duration such that the database can be interrogated to determine summary data
of active prescriptions. This can be valuable to ensure restricted access to the patient
database, such that personnel can access inventory reports and the like for stock
control without the need to access patient's sensitive personal or medical data.
Accordingly the inventory database 26 can be updated with non-sensitive data output
by the patient database 2 and those databases can have different access
restrictions. Updating of the inventory database can be at least partially automated,
for example using conventional technology such as visual/printed codes or near field
communication chips which can be scanned/interrogated at different stages of dispatch or
delivery and/or upon receipt of data communications in accordance with the system
described above.

In any embodiments, transmitted data by any one device can be encrypted
or otherwise protected using conventional means to ensure data security.

The above described patient care program and associated control system thus can
encompass each of: i) confirmation of diagnosis, ii) verifying compliance, iii) monitoring
side effect profile and identifying failures in efficacy, in a manner not hitherto proposed in
the prior art. Furthermore the genetic testing and/or medical examinations of the patient is
paid for, co-ordinated and controlled by care program control system itself, i.e. by the drug
company, thereby all of the test results can be correctly captured into the care program
registry and fully utilized to improve patient care.

The comprehensive nature of the care program described above coordinates

significant volumes of patient and program data which is beneficial not only in the
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immediate effective care of severe forms of epilepsy, such as Dravet Syndrome, but also
in the longer term provision of a registry which can function as a research tool for
epileptologists. This enables key opinion leaders and experts in different regions or
countries to amass information and potentially collaborate in ongoing care improvement.
Thus, whilst challenges have been overcome in the development and maintenance of a
system in which such non-standardized information is logged, it has been found that the
implementation of such a system can unlock significant potential in development of
associated care programs.

Furthermore, the automation of many processes in the central control system can
improve efficiency of drug distribution, for example by which refills of the drug are
provided to the patient by the central pharmacy without the need for involvement by the

prescribing physician.

EMBODIMENTS

Aspects of the present disclosure include a system for controlling distribution of a
medication in the treatment or prevention of epilepsy. In some embodiments, the system
comprises: a data storage facility including a database of patient records, each patient
record having a medication authorization field; a central controller having one or more
processors coupled to a communication network, which controls transmission and receipt
of data via the network and which is coupled to the data storage facility to read and write
data to the data storage facility; wherein the central controller outputs via the network an
authorization of a first prescription of epilepsy medication to a patient in dependence
upon genetic test results for the patient and schedules one or more subsequent test
for the patient prior to authorization of one or more subsequent prescriptions of
epilepsy medication.

In certain embodiments, the system further comprises a drug storage facility
having at least one epilepsy medication stored therein. In certain embodiments, the system
further comprises a drug storage facility having at least one epilepsy medication stored
therein; wherein the central controller monitors drug inventory in the drug storage facility
and controls dispatch of the medications from the drug storage facility to fulfil the first
prescription and subsequent prescriptions. In certain embodiments, the system is for
controlling distribution of medicaments in the treatment of refractory epilepsy. In certain

embodiments, the central controller authorizes the first or further prescription comprising
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at least one of dosage, volume, count, regime, concentration and intended time period of
use by the patient for a specified medication or active ingredient. In certain embodiments,
the central controller instructs and/or coordinates the genetic test for the patient and the
one or more subsequent tests for the patient. In certain embodiments, the central controller
prescribes the data format for the test results, the data format being aligned with the
patient test data fields and/or format of the database of patient records.

In certain embodiments, the central controller logs test results for one or more
patients over time to generate a plot or trend in one or more test data fields. In certain
embodiments, the central controller predicts future test results and/or categorizes patient
test data by reference to one or more predetermined models. In certain embodiments, the
one or more subsequent test comprises a physiological test for one or more patient organs.
In certain embodiments, the subsequent test comprises echocardiography. In certain
embodiments, the central controller outputs an initial or subsequent time period over
which use of the medication by the patient is authorized and beyond which subsequent
test results for the patient are required to be received before a following period of use for
the patient is authorized. In certain embodiments, the central controller authorizes at least
one of a repeat prescription, a change to the prescription and output of a proposal for
cessation of the prescription dependent upon subsequent test results. In certain
embodiments, the central controller monitors a patient monitoring device to collect data
and analyses the data to determine response to treatment, and to determine occurrence of
seizures and types of the seizures. In certain embodiments, the central controller acts as a
centralized pharmacy for the medication and the patient database contains delivery
address details for the patient, the central controller monitoring a confirmation of receipt
of the medication at the delivery address.

In certain embodiments, the system further comprises a portable electronic device
carried or worn by the patient for monitoring patient health, the electronic device
comprising one or more sensors for measuring at least one of blood pressure,
electrocardiography (ECG), heart rate, blood oxygen, temperature, and lung function. In
certain embodiments, the electronic device is arranged to provide sensor readings in a
format automatically processable by the central controller. In certain embodiments, an
output from the electronic device is used by the central controller to determine at least
one of a change to a scheduled medical test for the patient and a change to a medication

prescription for the patient. In certain embodiments, the central data store comprises a
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database of authorized medical professionals, the central controller outputting
authorization of one or more medical professionals upon completion of one or more
data fields indicative of the reputation of the medical professional in the field of epilepsy.
In certain embodiments, the system is for controlling distribution of medicaments in the
treatment of Dravet Syndrome.

Aspects of the present disclosure include a method of controlling distribution of a
medication in the treatment or prevention of epilepsy. In some embodiments, the method
comprises: maintaining a central data storage facility including a database of patient
records, each patient record comprising a medication authorization field, outputting from
a central controller coupled to a communications network and to the data storage
facility, an authorization of a first prescription of epilepsy medication to a patient over
the communications network only in response to the results of a patient genetic test;
scheduling by the central controller one or more subsequent tests for the patient prior
to authorization of one or more subsequent prescriptions of epilepsy medication. In
certain embodiments, the method further comprises monitoring by the central controller
drug inventory in a drug storage facility and controlling dispatch of medications to fulfil
prescriptions.

Aspects of the present disclosure include a data carrier comprising non-transitory
machine readable storage media storing instructions for the control of one or more
processors to function as a central controller of epilepsy medication by: controlling
reading and writing of data to a central data storage facility including a database of patient
records, each patient record comprising a medication authorization field; outputting from
the central controller over a communications network an authorization of a first
prescription of epilepsy medication to a patient only in response to the results of a
genetic test for that patient being logged in the patient database; and automatically
scheduling one or more subsequent tests for the patient prior to authorization of one or
more subsequent prescriptions of epilepsy medication. In certain embodiments, the data
carrier further comprises monitoring by the central controller of drug inventory in a drug

storage facility and controlling dispatch of the medications to fulfil the prescriptions.
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Claims

1. A system for controlling distribution of fenfluramine or pharmaceutically
acceptable salt thereof for treating symptoms of epilepsy, the system comprising:

a data storage facility comprising a database of patient records, each patient record
having a medication authorization field for entering a first prescription of fenfluramine-
medication;

a central controller having one or more processors coupled to a communication network;

which central controller is coupled to the data storage facility to read and write data to the
data storage facility via the network; and

which controls transmission and receipt of data to and from the data storage facility via
the network,

the central controller being programmed to output via the network a first authorization of
a first prescription of fenfluramine to a specific patient previously subjected to an initial
echocardiographic imaging test,

wherein output of the authorization is dependent upon the results of the initial
echocardiographic imaging test, and

further programmed to schedule one or more subsequent medical tests for the patient
prior to allowing entry of a prescription for fenfluramine in the medication authorization field,
wherein at least one of said subsequent medical tests is an echocardiographic imaging test; and

wherein the central controller is programmed to prescribe a data format for test results for

each patient, the data format being aligned with test data fields for each patient.

2. The system according to claim 1, further comprising:

a drug storage facility having fenfluramine stored therein;

wherein the central controller of the system is programmed to monitor drug inventory in
the drug storage facility and further programmed to control dispatch of medication from the drug

storage facility to fulfil and enter into the medication authorization field.

3. The system according to either of claims 1 or 2,
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wherein the central controller is programmed to authorize prescription related
information selected from the group consisting of dosage, volume, count, regime, concentration
and intended time period of use by the patient for fenfluramine; and further

wherein the central controller instructs and/or coordinates a genetic test for the patient

and subsequent tests for the patient.

4. The system according to any one of claims 1, 2, or 3,
wherein the central controller is programmed to log test results for each patient over time,

and to generate a plot showing a trend for each patient.

5. The system according to any one of claims 1-4, wherein the central controller is
programmed to predict future test results and categorizes patient test data by reference to a

predetermined model.

6. The system according to any one of claims 1-5, wherein the one or more

subsequent tests further comprises a physiological test.

7. The system according to any one of claims 1-6, wherein the central controller is
programmed to output a time period over which use of the fenfluramine by a patient is
authorized and beyond which subsequent test results for the patient are required to be received
before authorizing additional fenfluramine for the patient, and further wherein the central
controller is programmed to authorize an additional prescription, a change to the prescription and

output of a proposal for cessation of the prescription dependent upon subsequent test results.

8. The system according to any one of claims 1-7, wherein the central controller is
programmed to

monitor a patient monitoring device;

collect data related to patient treatment;

analyze the data collected;

determine patient response to treatment; and

determine occurrence of and type of seizures.
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9. The system according to any one of claims 1-8, wherein,
the patient database contains delivery address details for the patient,
the central controller is programmed to:

act as a centralized pharmacy for the fenfluramine and,

confirm receipt of the fenfluramine at the delivery address.

10. The system according to any one of claims 1-9, further comprising:

a portable electronic device carried or worn by the patient for monitoring patient health,
the electronic device comprising a sensor for measuring information selected from the group
consisting of blood pressure, electrocardiography (ECG), heart rate, blood oxygen, temperature,
and lung function, and

wherein the electronic device is arranged to provide sensor readings in a format

compatible with the central controller.

11. The system according to any one of claims 1-10,

wherein an output from the electronic device is used by the central controller to
determine at least one of a change to a scheduled medical test for the patient and a change to a
fenfluramine prescription for the patient; and further

wherein the central data store comprises a database of authorized medical professionals,
the central controller outputting authorization of one or more medical professionals upon
completion of one or more data fields indicative of the reputation of the medical professional in

the field of epilepsy.

12.  The system according to any one of claims 1-11, for controlling distribution of

fenfluramine in the treatment of symptoms of Dravet Syndrome.

13. A method of controlling distribution of a medication in the treatment or
prevention of epilepsy, the method comprising:
maintaining a central data storage facility including a database of patient records, each

patient record comprising a medication authorization field,
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outputting from a central controller coupled to a communications network and to the data
storage facility, an authorization of a first prescription of fenfluramine to a patient over the
communications network only in response to the results of a patient genetic test and medical
imaging test;

scheduling by the central controller one or more subsequent tests for the patient prior to
authorization of one or more subsequent prescriptions of fenfluramine;

wherein a data format is prescribed for test results for each patient, the data format being

aligned with test data fields for each patient.

14. The method of controlling distribution of a medication of claim 13, further
comprising:
monitoring by the central controller drug inventory in a drug storage facility, and

controlling dispatch of fenfluramine to fulfil prescriptions.

15. A data carrier comprising non-transitory machine readable storage media storing
instructions for the control of one or more processors to function as a central controller of
fenfluramine by:

controlling reading and writing of data to a central data storage facility including a
database of patient records, each patient record comprising a medication authorization field;

outputting from the central controller over a communications network an authorization of
a first prescription of fenfluramine to a patient only in response to the results of medical test
selected from the group consisting of a genetic test and medical imaging test for that patient
being logged in the patient database;

automatically scheduling one or more subsequent tests for the patient prior to
authorization of one or more subsequent prescriptions of fenfluramine; and

controlling monitoring by the central controller of drug inventory in a drug storage
facility and controlling dispatch of fenfluramine to fulfil the prescriptions;

wherein a data format is prescribed for test results for each patient, the data format being

aligned with test data fields for each patient.

16. A system for controlling distribution of a fenfluramine, the system comprising:
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a data storage facility including a database of patient records, each patient record having
a medication authorization field for entering a first prescription of a fenfluramine medication;

a central controller having one or more processors coupled to a communication network,
which controls transmission and receipt of data via the network and which is coupled to the data
storage facility to read and write data to the data storage facility;

the central controller being programmed to output via the network an authorization of a
first prescription of fenfluramine to a specific patient dependent upon the results of a medical test
for that patient, wherein the medical test is selected from the group consisting of a genetic test
and an echocardiographic imaging testand further programmed to schedule a subsequent test for
the patient prior to allowing entry of a prescription for fenfluramine in the medication
authorization field;

wherein the central controller is programmed to prescribe a data format for test results for

each patient, the data format being aligned with test data fields for each patient.

17. The system of claim 16, wherein the fenfluramine is used for treatment of a

specific designated subtype of epilepsy.

18. The system as claimed in claim 17, wherein the subtype of epilepsy is refractory
epilepsy.

19.  The system as claimed in claim 17, wherein the subtype of epilepsy is Dravet
syndrome.

20. The system as claimed in claim 17, wherein the subtype of epilepsy is Lennox-

Gastatut syndrome.

21. The system as claimed in claim 17, wherein the subtype of epilepsy is West

syndrome.
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22. The system as claimed in claim 17, wherein the subtype of epilepsy is Doose
syndrome.
23.  The system as claimed in claim 16 wherein the medical test is an

echocardiographic imaging test.

24, The system as claimed in claim 16, wherein the genetic test results relate to a test
for a mutation which is selected from the group consisting of SCN1TA, SCN1B, SCN3A, SCN9A,
GABRG2, GABRD and PCDHI19.

25. The system as claimed in claim 16, wherein the patient is 18 years old or younger.

26. A system for controlling distribution of a fenfluramine or pharmaceutically
acceptable salt thereof for treating symptoms of a designated subtype of epilepsy, the system
comprising:

a data storage facility comprising a database of patient records including address details
for the patient, each patient record having a medication authorization field for entering a first
prescription of fenfluramine or a pharmaceutically acceptable salt thereof;

a central controller having one or more processors coupled to a communication network,
which central controller is coupled to the data storage facility to read and write data to the data
storage facility via the network; and

wherein the central controller controls transmission and receipt of data to and from the
data storage facility via the network, and acts as a centralized pharmacy for the medication, and
confirms receipt of the fenfluramine or a pharmaceutically acceptable salt thereof at the patient
address,

the central controller being programmed to output via the network a first authorization of
a first prescription of fenfluramine or a pharmaceutically acceptable salt thereof to a specific

patient previously subjected to a first echocardiographic imaging test,
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wherein output of the authorization is dependent upon the results of the first
echocardiographic imaging test,

further programmed to schedule a subsequent medical test for the patient prior to
allowing entry of a prescription for fenfluramine or a pharmaceutically acceptable salt thereof in
the medication authorization field, wherein the subsequent medical tests is an echocardiographic
imaging test,

wherein the central controller is programmed to output a time period over which use of
the fenfluramine or a pharmaceutically acceptable salt thereof by a patient is authorized and
beyond which subsequent test results for the patient are required to be received before
authorizing additional fenfluramine or a pharmaceutically acceptable salt thereof for the patient,

wherein the central controller is programmed to take an action dependent upon
subsequent test results selected from authorizing an additional prescription, a change to the
prescription and output of a proposal for cessation of the prescription,

a drug storage facility having fenfluramine or a pharmaceutically acceptable salt thereof
stored therein;

wherein the central controller of the system is programmed to monitor drug inventory in
the drug storage facility and further programmed to control dispatch of fenfluramine or a
pharmaceutically acceptable salt thereof from the drug storage facility to fulfil and enter into the
medication authorization field,

wherein the central controller is programmed to authorize prescription related
information regarding dosage, volume, count, regime, concentration and intended time period of
use by the patient for fenfluramine or a pharmaceutically acceptable salt thereof;

wherein the central controller coordinates subsequent tests for the patient;

wherein the central controller is programmed to prescribe a data format for test results for
each patient, the data format being aligned with test data fields for each patient; and further
wherein the central controller is programmed to log test results for each patient over time, and to

generate a plot showing a trend for each patient.



