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(57) Abstract: Systems and relative method of monitoring the state of a
subject's retinal disease employ remote based OCT imaging of a subject's
retina. A method includes receiving optical coherence tomography (OCT)
image data of a retina of a subject for each of a series of OCT imaging ses-
sions of the retina. The OCT image data of the retina is processed to deter-
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OCT GUIDED THERAPY

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] The present application claims the benefit of U.S. Provisional Application No.
63/089,404 filed October 8, 2020, the entire contents of which is incorporated by reference

herein in its entirety for all purposes.

BACKGROUND
[0002] Macular degeneration is the leading cause of vision loss in the United States of
America. In macular degeneration, the central portion of the retina (a.k.a., the macula)
deteriorates. When healthy, the macula collects and sends highly detailed images to the brain
via the optic nerve. In early stages, macular degeneration typically does not significantly
affect vision. If macular degeneration progresses beyond the early stages, vision becomes
wavy and/or blurred. If macular degeneration continues to progress to advanced stages,

central vision may be lost.

[0003] Although macular degeneration is currently considered to be incurable, treatments
do exist that may slow the progression of the disease so as to prevent severe loss of vision.
Treatment options include injection of an anti-angiogenic drug into the eye, laser therapy to
destroy an actively growing abnormal blood vessel(s), and photodynamic laser therapy,
which employs a light-sensitive drug to damage an abnormal blood vessel(s). Early detection
of macular degeneration is of paramount importance in preventing advanced progression of

macular degeneration prior to treatment to inhibit progression of the disease.

[0004] Early detection of macular degeneration can be accomplished using a suitable
retinal imaging system. For example, Optical Coherence Tomography (OCT) is a non-
invasive imaging technique relying on low coherence interferometry that can be used to
generate a cross-sectional image of the macula. The cross-sectional view of the macula
shows if the layers of the macula are distorted and can be used to monitor whether distortion
of the layers of the macula has increased or decreased relative to an earlier cross-sectional

image to assess the impact of treatment of the macular degeneration.

BRIEF SUMMARY
[0005] The following presents a simplified summary of some embodiments of the

invention in order to provide a basic understanding of the invention. This summary is not an
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extensive overview of the invention. It is not intended to identify key/critical elements of the
invention or to delineate the scope of the invention. Its sole purpose is to present some
embodiments of the invention in a simplified form as a prelude to the more detailed

description that is presented later.

[0006] In many embodiments, short-interval monitoring of the state of a subject’s retinal
disease, for example on a daily basis, using optical coherence tomography (OCT) imaging of
a retina of a subject is used to provide valuable information to a treating physician. In many
embodiments, OCT image data of the retina is generated by an affordable OCT based
ophthalmic imaging devices that can be used by a subject at home on a short-interval basis to
monitor the state of the subject’s retinal disease. The short-interval monitoring enables more
accurate tracking of the state of the subject’s retinal disease and the development of treatment
approaches that are based on day to day changes in the state of the subject’s retinal disease as
opposed to hit or miss treatment approaches that can be employed when the state of the
subject’s retinal disease is checked on typical current intervals (e.g., once a month, once each
5 weeks, once each 6 weeks, etc.). In many embodiments, the short-interval monitoring
enables improved scheduling of the application of a treatment (e.g., the injection of a
therapeutic compound into the subject’s eye) for the subject’s retinal disease. In some
embodiments, the short-interval monitoring can be used to formulate a customized treatment
regime for a subject based on observed progression of the subject’s retinal disease and/or

observed response of the subject’s retinal disease to one or more prior treatment applications.

[0007] Thus, in one aspect, a system for tracking the state of a retinal disease of an eye of a
subject includes a communication unit, at least one processor, and a tangible storage device
storing non-transitory instructions. The communication unit is configured to receive optical
coherence tomography (OCT) image data of a retina of a subject for each of a series of OCT
imaging sessions of the retina having a suitable imaging frequency (e.g., at least once every
two weeks, at least once a week, at least once every three days, at least once every two days,
at least once every day). The non-transitory instructions are executable by the at least one
processor to cause the at least one processor to process the OCT image data of the retina to
determine a series of measured extent values. Each of the series of measured extent values is
indicative of a respective extent of the retinal disease. The instructions can further cause the

processor to generate an output indicative of the series of the measured extent values.

[0008] In many embodiments of the system, the series of OCT imaging sessions of the

retina is conducted over a treatment interval for a retinal disease. For example, in some
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retinal diseases, a treatment interval (e.g., time span between injections of a therapeutic
compound into the subject’s eye) may be about a month or longer (e.g., 4 weeks, 5 weeks, 6
weeks, 7 weeks, or longer). Conducting the series of OCT imaging sessions over a treatment
interval provides visibility regarding the extent of the retinal disease at time points between
treatments. As a result, the extent of the retinal disease between treatment applications can
be measured and tracked, thereby providing a treating medical professional with feedback as
to any regression and/or progression of the extent of the retinal disease between treatment
applications. The series of OCT imaging sessions can be conducted over any suitable time
span and at any suitable frequency. For example, the series of OCT imaging sessions can be
conducted over at least one month or longer to cover at least one time span between treatment
applications. The series of OCT imaging sessions can have an imaging frequency of at least
once every two weeks, at least once a week, at least once every three days, or at least once a

day.

[0009] In some embodiments of the system, the measured extent values are indicative of an
amount of fluid within the retina. For example, at least one of the series of measured extent
values can be indicative of a length of an intra-retinal fluid volume detected via the series of
OCT imaging sessions of the retina. At least one of the series of measured extent values can
be indicative of a depth of an intra-retinal fluid volume detected via the series of OCT
imaging sessions of the retina. At least one of the series of measured extent values can be
indicative of a volume of an intra-retinal fluid volume detected via the series of OCT imaging
sessions of the retina. At least one of the series of measured extent values can be indicative
of a length of a sub-retinal fluid volume detected via the series of OCT imaging sessions of
the retina. At least one of the series of measured extent values can be indicative of a depth of
a sub-retinal fluid volume detected via the series of OCT imaging sessions of the retina. At
least one of the series of measured extent values can indicative of a volume of a sub-retinal

fluid volume detected via the series of OCT imaging sessions of the retina.

[0010] In many embodiments, the system is configured to generate and send a notification
to a designated treating professional for the subject in response to the subject’s retinal disease
progressing to or past a selected threshold to enable scheduling of application of a treatment
for the subject’s retinal disease based on the observed progression of the subject’s retinal
disease. For example, in some embodiments, the non-transitory instructions further cause the
at least one processor to compare at least one of the series of measured extent values with a

respective threshold extent value and, in response to at least one of the series of measured
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extent values equaling or exceeding the respective threshold extent value, transmit a
communication to a treating professional when at least one of the series of measured extent
values exceeds the respective threshold extent value. In some embodiments, the non-
transitory instructions further cause the at least one processor to compare at least one of the
series of measured extent values with a respective threshold extent value and, in response to
at least one of the series of measured extent values equaling or exceeding the respective
threshold extent value, induce remote treatment of the retinal disease via operation of an

implanted pump to inject a therapeutic compound into the eye.

[0011] In many embodiments of the system, the non-transitory instructions further cause
the at least one processor to transmit at least one of the series of measured one or more extent
values to a treating professional to enable tracking of the progress of the retinal disease by the
treating professional. In some embodiments, the non-transitory instructions further cause the
at least one processor to transmit a graph of the at least one of the series of measured extent
values to the treating professional. In some embodiments, the non-transitory instructions
further cause the at least one processor to display at least one of the series of measured extent

values to the treating professional.

[0012] In some embodiments, the system is configured to determine parameters that are
descriptive of the extent of the subject’s retinal disease in between treatment applications.
For example, in some embodiments, the system is configured to measure the extent of intra-
retinal fluid within the retina. In some embodiments, the non-transitory instructions further
cause the at least one processor to: (a) store a first date of treatment for a first treatment of the
retinal disease, (b) store a second date of treatment for a second treatment of the retinal
disease, wherein the second treatment of the retinal disease is subsequent to and consecutive
with the first treatment of the retinal disease, and wherein a treatment interval extends from
the first date of treatment to the second date of treatment, and (c) calculate at least one fluid
present interval, within the treatment interval, during which an intra-retinal fluid volume is
detected in each of the series of OCT imaging sessions of the retina accomplished within the
fluid present interval. The non-transitory instructions can further cause the at least one
processor to calculate a fluid absence interval, within the treatment interval, during which an
intra-retinal fluid volume is not detected via each of the series of OCT imaging sessions of
the retina accomplished within the treatment interval. In some embodiments, the non-
transitory instructions further cause the at least one processor to: (a) store a first date of

treatment for a first treatment of the retinal disease, (b) store a second date of treatment for a
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second treatment of the retinal disease, wherein the second treatment of the retinal disease is
subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
treatment interval extends from the first date of treatment to the second date of treatment, and
(c) calculate a fluid regression interval, within the treatment interval, during which an intra-
retinal fluid volume detected in the series of OCT imaging sessions of the retina is reducing
in volume during the fluid regression interval. In some embodiments, the non-transitory
instructions further cause the at least one processor to: (a) store a first date of treatment for a
first treatment of the retinal disease, (b) store a second date of treatment for a second
treatment of the retinal disease, wherein the second treatment of the retinal disease is
subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
treatment interval extends from the first date of treatment to the second date of treatment, and
(c) calculate a fluid increase interval, within the treatment interval, during which an intra-
retinal fluid volume detected in the series of OCT imaging sessions of the retina is increasing
in volume during the fluid increase interval. In some embodiments, the non-transitory
instructions further cause the at least one processor to: (a) store a first date of treatment for a
first treatment of the retinal disease, (b) store a second date of treatment for a second
treatment of the retinal disease, wherein the second treatment of the retinal disease is
subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
treatment interval extends from the first date of treatment to the second date of treatment, and
(¢) determine a maximum thickness of an intra-retinal fluid volume detected via the series of
OCT imaging sessions of the retina during the treatment interval. In some embodiments, the
non-transitory instructions further cause the at least one processor to: (a) store a first date of
treatment for a first treatment of the retinal disease, (b) store a second date of treatment for a
second treatment of the retinal disease, wherein the second treatment of the retinal disease is
subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
treatment interval extends from the first date of treatment to the second date of treatment, and
(¢) determine a maximum volume of an intra-retinal fluid volume detected via the series of

OCT imaging sessions of the retina during the treatment interval.

[0013] In some embodiments, the system is configured to measure the extent of sub-retinal
fluid within the retina. For example, in some embodiments, the non-transitory instructions
further cause the at least one processor to: (a) store a first date of treatment for a first
treatment of the retinal disease, (b) store a second date of treatment for a second treatment of
the retinal disease, wherein the second treatment of the retinal disease is subsequent to and

consecutive with the first treatment of the retinal disease, and wherein a treatment interval
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extends from the first date of treatment to the second date of treatment, and (¢) calculate at
least one fluid present interval, within the treatment interval, during which a sub-retinal fluid
volume is detected in each of the series of OCT imaging sessions of the retina accomplished
within the fluid present interval. In some embodiments, the non-transitory instructions
further cause the at least one processor to calculate a fluid absence interval, within the
treatment interval, during which a sub-retinal fluid volume is not detected via each of the
series of OCT imaging sessions of the retina accomplished within the treatment interval. In
some embodiments, the non-transitory instructions further cause the at least one processor to:
(a) store a first date of treatment for a first treatment of the retinal disease, (b) store a second
date of treatment for a second treatment of the retinal disease, wherein the second treatment
of the retinal disease is subsequent to and consecutive with the first treatment of the retinal
disease, and wherein a treatment interval extends from the first date of treatment to the
second date of treatment, and (c) calculate a fluid regression interval, within the treatment
interval, during which a sub-retinal fluid volume detected in the series of OCT imaging
sessions of the retina is reducing in volume during the fluid regression interval. In some
embodiments, the non-transitory instructions further cause the at least one processor to: (a)
store a first date of treatment for a first treatment of the retinal disease, (b) store a second date
of treatment for a second treatment of the retinal disease, wherein the second treatment of the
retinal disease is subsequent to and consecutive with the first treatment of the retinal disease,
and wherein a treatment interval extends from the first date of treatment to the second date of
treatment, and (¢) calculate a fluid increase interval, within the treatment interval, during
which a sub retinal fluid volume detected in the series of OCT imaging sessions of the retina
is increasing in volume during the fluid increase interval. In some embodiments, the non-
transitory instructions further cause the at least one processor to: (a) store a first date of
treatment for a first treatment of the retinal disease, (b) store a second date of treatment for a
second treatment of the retinal disease, wherein the second treatment of the retinal disease is
subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
treatment interval extends from the first date of treatment to the second date of treatment, and
(c¢) determine a maximum thickness of an sub-retinal fluid volume detected via the series of
OCT imaging sessions of the retina during the treatment interval. In some embodiments, the
non-transitory instructions further cause the at least one processor to: (a) store a first date of
treatment for a first treatment of the retinal disease, (b) store a second date of treatment for a
second treatment of the retinal disease, wherein the second treatment of the retinal disease is

subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
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treatment interval extends from the first date of treatment to the second date of treatment, and
(¢) determine a maximum volume of a sub-retinal fluid volume detected via the series of

OCT imaging sessions of the retina during the treatment interval.

[0014] In some embodiments, the system is configured to monitor compliance of a subject
with a specified schedule for imaging of the subject’s retina. For example, in some
embodiments of the system, the OCT imaging data comprises imaging date data indicative of
a date of occurrence of each of the series of OCT imaging sessions of the retina and the non-
transitory instructions further cause the at least one processor to: (a) process the imaging date
data to monitor for non-compliance by the subject with a specified schedule for conducting
the series of OCT imaging sessions of the retina, and (b) in response to detecting non-
compliance by the subject with the specified schedule for conducting the series of OCT
imaging sessions of the retina, transmit a reminder to the subject to comply with the specified

schedule for conducting the series of OCT imaging sessions of the retina.

[0015] In some embodiments, the system is configured to assess the severity of the
subject’s retinal disease. For example, in some embodiments, the non-transitory instructions
further cause the at least one processor to generate a severity score indicative of a severity of

the retinal disease based on the OCT imaging data.

[0016] In some embodiments, the system is configured to generate a recommendation for a
treatment of a subject’s retinal disease. For example, in some embodiments, the non-
transitory instructions further cause the at least one processor to generate a recommendation
for a treatment of the retinal disease based on the OCT imaging data. The recommendation
for the treatment can include a recommended date for an injection of a therapeutic compound
into the eye. The recommendation for the treatment can include a recommended volume of a
therapeutic compound for injection into the eye and/or a recommended composition of the

therapeutic compound.

[0017] The system can be configured to track the progression of any suitable retinal
disease. For example, in some embodiments of the system, retinal diseases that can be
tracked can include pigment epithelium detachment, Drusen, chorio-retinal eye diseases, such
as AMD, ocular hystoplasmosis, myopia, central serous retinopathy, central serous
choroidopathy, glaucoma, diabetic retinopathy, retintis pigmentosa, optic neuritis, epiretinal
membrane, vascular abnormalities and/or occlusions, choroidal dystrophies, retinal

dystrophies, macular hole, or choroidal or retinal degeneration.
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[0018] In another aspect, a method of tracking progress of a retinal disease of a subject
includes receiving, by a computing system, optical coherence tomography (OCT) image data
of a retina of a subject for each of a series of OCT imaging sessions of the retina having a
suitable imaging frequency (e.g., at least once every two weeks, at least once a week, at least
once every three days, at least once every two days, at least once every day). The OCT
image data of the retina is processed by the computer system to determine a series of
measured extent values, wherein each of the series of measured extend values is indicative of
a respective extent of the retinal disease. An output indicative of the series of the measured

extent values is output by the computer system.

[0019] In many embodiments of the method, the series of OCT imaging sessions of the
retina is conducted over a treatment interval for a retinal disease. For example, in some
retinal diseases, a treatment interval (e.g., time span between injections of a therapeutic
compound into the subject’s eye) may be about a month or longer (e.g., 4 weeks, 5 weeks, 6
weeks, 7 weeks, or longer). Conducting the series of OCT imaging sessions over a treatment
interval provides visibility regarding the extent of the retinal disease at time points between
treatments. As a result, the response of the retinal disease between treatment applications can
be measured and tracked, thereby providing a treating medical professional with feedback as
to any regression and/or progression of the extent of the retinal disease between treatment
applications. The series of OCT imaging sessions can be conducted over any suitable time
span and at any suitable frequency. For example, the series of OCT imaging sessions can be
conducted over at least one month or longer to cover at least one time span between treatment
applications. The series of OCT imaging sessions can have an imaging frequency of at least
once every two weeks, at least once a week, at least once every three days, or at least once a

day.

[0020] In some embodiments of the method, the measured extent values are indicative of
an amount of fluid within the retina. For example, at least one of the series of measured
extent values can be indicative of a length of an intra-retinal fluid volume detected via the
series of OCT imaging sessions of the retina. At least one of the series of measured extent
values can be indicative of a depth of an intra-retinal fluid volume detected via the series of
OCT imaging sessions of the retina. At least one of the series of measured extent values can
be indicative of a volume of an intra-retinal fluid volume detected via the series of OCT
imaging sessions of the retina. At least one of the series of measured extent values can be

indicative of a length of a sub-retinal fluid volume detected via the series of OCT imaging
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sessions of the retina. At least one of the series of measured extent values can be indicative
of a depth of a sub-retinal fluid volume detected via the series of OCT imaging sessions of
the retina. At least one of the series of measured extent values can indicative of a volume of

a sub-retinal fluid volume detected via the series of OCT imaging sessions of the retina.

[0021] In many embodiments, the method includes generating and sending a notification to
a designated treating professional for the subject in response to the subject’s retinal disease
progressing to or past a selected threshold to enable scheduling of application of a treatment
for the subject’s retinal disease based on the observed progression of the subject’s retinal
disease. For example, in some embodiments, the method includes comparing, by the
computer system, at least one of the series of measured extent values with a respective
threshold extent value and, in response to at least one of the series of measured extent values
equaling or exceeding the respective threshold extent value, transmitting, by the computer
system, a communication to a treating professional when at least one of the series of
measured extent values exceeds the respective threshold extent value. In some embodiments,
the method further includes comparing, by the computer system, at least one of the series of
measured extent values with a respective threshold extent value and, in response to at least
one of the series of measured extent values equaling or exceeding the respective threshold

extent value, inducing, by the computer system, remote treatment of the retinal disease via

operation of an implanted pump to inject a therapeutic compound into the eye.

[0022] In many embodiments, the method includes transmitting, by the computer system, at
least one of the series of measured one or more extent values to a treating professional to
enable tracking of the progress of the retinal disease by the treating professional. In some
embodiments, the method includes transmitting, by the computer system, a graph of the at
least one of the series of measured extent values to the treating professional. In some
embodiments, the method includes displaying, by the computer system, at least one of the

series of measured extent values to the treating professional.

[0023] In some embodiments, the method includes determining, by the computer system,
parameters that are descriptive of the extent of the subject’s retinal disease in between
treatment applications. For example, in some embodiments, the method includes measuring
and tracking the extent of intra-retinal fluid within the retina. For example, in some
embodiments, the method includes: (a) storing, by the computer system, a first date of
treatment for a first treatment of the retinal disease, (b) storing, by the computer system, a

second date of treatment for a second treatment of the retinal disease, wherein the second
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treatment of the retinal disease is subsequent to and consecutive with the first treatment of the
retinal disease, and wherein a treatment interval extends from the first date of treatment to the
second date of treatment, and (c) calculating, by the computer system, at least one intra-
retinal fluid present interval, within the treatment interval, during which an intra-retinal fluid
volume is detected in each of the series of OCT imaging sessions of the retina accomplished
within the intra-retinal fluid present interval. The method can include calculating, by the
computer system, a fluid absence interval, within the treatment interval, during which an
intra-retinal fluid volume is not detected in each of the series of OCT imaging sessions of the
retina accomplished within the fluid absence interval. In some embodiments, the method
includes (a) storing, by the computer system, a first date of treatment for a first treatment of
the retinal disease, (b) storing, by the computer system, a second date of treatment for a
second treatment of the retinal disease, wherein the second treatment of the retinal disease is
subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
treatment interval extends from the first date of treatment to the second date of treatment, and
(c) calculating, by the computer system, an intra-retinal fluid regression interval, within the
treatment interval, during which an intra-retinal fluid volume detected in the series of OCT
imaging sessions of the retina is reducing in volume during the intra-retinal fluid regression
interval. In some embodiments, the method includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease, (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment, and (c) calculating, by the computer system, an
intra-retinal fluid increase interval, within the treatment interval, during which an intra-retinal
fluid volume detected in the series of OCT imaging sessions of the retina is increasing in
volume during the intra-retinal fluid increase interval. In some embodiments, the method
includes: (a) storing, by the computer system, a first date of treatment for a first treatment of
the retinal disease, (b) storing, by the computer system, a second date of treatment for a
second treatment of the retinal disease, wherein the second treatment of the retinal disease is
subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
treatment interval extends from the first date of treatment to the second date of treatment, and
(c¢) determining, by the computer system, a maximum thickness of an intra-retinal fluid
volume detected via the series of OCT imaging sessions of the retina during the treatment

interval. In some embodiments, the method includes: (a) storing, by the computer system, a
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first date of treatment for a first treatment of the retinal disease, (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment, and (c) determining, by the computer system, a
maximum volume of an intra-retinal fluid volume detected via the series of OCT imaging

sessions of the retina during the treatment interval.

[0024] In some embodiments, the method includes measuring the extent of sub-retinal fluid
within the retina. For example, in some embodiments, the method includes: (a) storing, by
the computer system, a first date of treatment for a first treatment of the retinal disease, (b)
storing, by the computer system, a second date of treatment for a second treatment of the
retinal disease, wherein the second treatment of the retinal disease is subsequent to and
consecutive with the first treatment of the retinal disease, and wherein a treatment interval
extends from the first date of treatment to the second date of treatment, and (¢) calculating, by
the computer system at least one sub-retinal fluid present interval, within the treatment
interval, during which a sub-retinal fluid volume is detected in each of the series of OCT
imaging sessions of the retina accomplished within the sub-retinal fluid present interval. In
some embodiments, the method includes calculating, by the computer system, a sub-retinal
fluid absence interval, within the treatment interval, during which a sub-retinal fluid volume
is not detected in each of the series of OCT imaging sessions of the retina accomplished
within the sub-retinal fluid absence interval. In some embodiments, the method includes: (a)
storing, by the computer system, a first date of treatment for a first treatment of the retinal
disease, (b) storing, by the computer system, a second date of treatment for a second
treatment of the retinal disease, wherein the second treatment of the retinal disease is
subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
treatment interval extends from the first date of treatment to the second date of treatment, and
(c) calculating, by the computer system a sub-retinal fluid regression interval, within the
treatment interval, during which a sub-retinal fluid volume detected in the series of OCT
imaging sessions of the retina is reducing in volume during the sub-retinal fluid regression
interval. In some embodiments, the method includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease, (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first

treatment of the retinal disease, and wherein a treatment interval extends from the first date of
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treatment to the second date of treatment, and (c) calculating, by the computer system, a sub-
retinal fluid increase interval, within the treatment interval, during which a sub-retinal fluid
volume detected in the series of OCT imaging sessions of the retina is increasing in volume
during the sub-retinal fluid increase interval. In some embodiments, the method includes: (a)
storing, by the computer system, a first date of treatment for a first treatment of the retinal
disease, (b) storing, by the computer system, a second date of treatment for a second
treatment of the retinal disease, wherein the second treatment of the retinal disease is
subsequent to and consecutive with the first treatment of the retinal disease, and wherein a
treatment interval extends from the first date of treatment to the second date of treatment, and
(¢) determining, by the computer system, a maximum thickness of an sub-retinal fluid
volume detected via the series of OCT imaging sessions of the retina during the treatment
interval. In some embodiments, the method includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease, (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment, and (c) determining, by the computer system, a
maximum volume of a sub-retinal fluid volume detected via the series of OCT imaging

sessions of the retina during the treatment interval.

[0025] In some embodiments, the method includes monitoring, by the computer system,
compliance of a subject with a specified schedule for imaging of the subject’s retina. For
example, in some embodiments of the method, the OCT imaging data comprises imaging
date data indicative of a date of occurrence of each of the series of OCT imaging sessions of
the retina and the method includes : (a) processing, by the computer system, the imaging date
data to monitor for non-compliance by the subject with a specified schedule for conducting
the series of OCT imaging sessions of the retina, and (b) in response to detecting non-
compliance by the subject with the specified schedule for conducting the series of OCT
imaging sessions of the retina, transmitting, by the computer system, a reminder to the
subject to comply with the specified schedule for conducting the series of OCT imaging

sessions of the retina.

[0026] In some embodiments, the method includes assessing, by the computer system, the

severity of the subject’s retinal disease. For example, in some embodiments, the method
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includes generating, by the computer system, a severity score indicative of a severity of the

retinal disease based on the OCT imaging data.

[0027] In some embodiments, the method includes generating, by the computer system, a
recommendation for a treatment of a subject’s retinal disease. For example, in some
embodiments, the method includes generating, by the computer system, a recommendation
for a treatment of the retinal disease based on the OCT imaging data. The recommendation
for the treatment can include a recommended date for an injection of a therapeutic compound
into the eye. The recommendation for the treatment can include a recommended volume of a
therapeutic compound for injection into the eye and/or a recommended composition of a

therapeutic compound for injection into the eye.

[0028] The method can include tracking, by the computer system, the state of any suitable
retinal disease. For example, retinal diseases that can be tracked via the method include
pigment epithelium detachment, Drusen, chorio-retinal eye diseases, such as AMD, ocular
hystoplasmosis, myopia, central serous retinopathy, central serous choroidopathy, glaucoma,
diabetic retinopathy, retintis pigmentosa, optic neuritis, epiretinal membrane, vascular
abnormalities and/or occlusions, choroidal dystrophies, retinal dystrophies, macular hole, or

choroidal or retinal degeneration.

[0029] For a fuller understanding of the nature and advantages of the present invention,

reference should be made to the ensuing detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0030] FIG. 1 is a simplified schematic diagram of a method of monitoring a subject’s

retinal disease, in accordance with embodiments.

[0031] FIG. 2 is a simplified schematic diagram of an approach for accomplishing the

method of FIG. 1, in accordance with embodiments.

[0032] FIG. 3 shows OCT generated images of a retina with intra-retinal fluid, wherein

the images are generated via a remote OCT imaging device in accordance with embodiments.

[0033] FIG. 4 shows OCT generated images of a retina with sub-retinal fluid, wherein the

images are generated via a remote OCT imaging device in accordance with embodiments.

[0034] FIG. 5 shows an example report that can be generated in the approach of FIG. 2

for use by a treating medical professional.
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[0035] FIG. 6 shows another example report that can be generated in the approach of FIG.

2 for use by a treating medical professional.

[0036] FIG. 7 shows another example report that can be generated in the approach of FIG.

2 for use by a treating medical professional.

[0037] FIG. 8 shows a graph of intra-retinal fluid volume and sub-retinal fluid volume

over a span of days between treatments, in accordance with embodiments.

[0038] FIG. 9 shows a graph of some different rates of progression of retinal fluid

accumulation that can be tracked and identified via the approach of FIG. 2.

[0039] FIG. 10 shows a graph of some different types of responders to a treatment
application that can be tracked and identified via the approach of FIG. 2.

[0040] FIG. 11 shows a graph illustrating a non-responder to a treatment application that
can be tracked and identified via the approach of FIG. 2.

DETAILED DESCRIPTION
[0041] In the following description, various embodiments of the present invention will be
described. For purposes of explanation, specific configurations and details are set forth in
order to provide a thorough understanding of the embodiments. However, it will also be
apparent to one skilled in the art that the present invention may be practiced without the
specific details. Furthermore, well-known features may be omitted or simplified in order not
to obscure the embodiment being described.

[0042] Introduction

[0043] Many subjects with retinal diseases are treated with intra-ocular injection per
general guidelines based on the average subject. Progression of a retinal disease in any
specific subject, may progress differently than in the average subject. Moreover, the specific
subject may respond differently to treatment than the average subject. Accordingly, thereis a
strong clinical need to monitor the progression of a retinal disease in some subjects on a
short-interval basis so that the subject can receive treatment based on their own disease
progression. Ophthalmic imaging devices employing optical coherence tomography (OCT)
imaging are often employed in eye clinics to image a subject’s retina to assess the health of a
subject’s retina and/or to assess the state of a subject’s retinal disease. Having to travel to an
eye clinic, however, may prevent the accomplishment of sufficiently short-interval repeat

imaging of the subject’s retina suitable for adequately monitoring the state of the subject’s
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retinal disease. Retinal diseases that may be suitable for management via repeat OCT
imaging on a short-interval basis include, but are not limited to, chorio-retinal eye diseases,
such as AMD, ocular hystoplasmosis, myopia, central serous retinopathy, central serous
choroidopathy, glaucoma, diabetic retinopathy, retintis pigmentosa, optic neuritis, epiretinal
membrane, vascular abnormalities and/or occlusions, choroidal dystrophies, retinal

dystrophies, macular hole, or choroidal or retinal degeneration.

[0044] In many embodiments described herein, an affordable OCT based ophthalmic
imaging device is used by a subject during a series of OCT imaging sessions conducted on a
short-interval basis to generate a corresponding series of OCT images of the subject’s retina
to monitor the state of the subject’s retinal disease. As used herein, “short-interval basis”
refers to any suitable interval between the OCT imaging sessions of the series of OCT
imaging sessions so as to generate one or more OCT images of the subject’s in a time period
between treatments of the subject’s retinal disease (e.g., injection of a therapeutic compound
into the subject’s eye), which often are spaced at least four weeks apart. Each subject may
have a specific maximum interval between the generation of OCT images of the subject’s
retina sufficient to adequately monitor the state of the subject’s retinal disease. A maximum
interval between the generation of OCT images of the subject’s retina for a particular subject
can be selected by the subject’s treating medical professional. Maximum intervals for the
generation of OCT images of the subject’s retina for a particular subject can include, but are
not limited to, at least once per day, at least once every two days, at least once every three
days, at least once every week, and at least once every two weeks. Short-interval basis OCT
imaging of a subject’s retina may enable improved monitoring of the state of the subject’s
retinal disease and the development of a customized treatment regime for the subject. In
some embodiments, the short-interval basis OCT imaging of the subject’s retina is used to
determine when to induce remote therapy via injection of a therapeutic compound into the

subject’s eye by a remote pump that is fluidly coupled with the subject’s eye.

[0045] Any suitable parameter, or combination of suitable parameters, can be used to track
the progress of a retinal disease of a subject. For example, in some embodiments described
herein, a fluid volume within the subject’s retina (e.g., intra-retinal fluid volume, sub-retinal
fluid volume) is measured via short-interval basis OCT imaging of the subject’s retina using

an OCT based ophthalmic imaging devices that is used by a subject remotely (e.g., at home).

[0046] In some embodiments, the amount of fluid within the subject’s retina is plotted to

graphically illustrate how the amount of fluid within the subject’s retina changes on a
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selected periodic basis (e.g., day to day). The resulting plot can be used to illustrate the effect
over time of the application of a suitable therapeutic compound and/or treatment on the state
of a subject’s retinal disease. The resulting plot can also be used to illustrate differences in
the effect over time of the application of a suitable therapeutic compound and/or treatment on

the state of the retinal disease of different subjects.

[0047] Any suitable biomarker indicative of the state of a subject’s retinal disease, and the
progression and remission of the extent of the biomarker, can be can be evaluated using the
systems and/or approaches described herein. Suitable biomarkers include, but are not limited
to, intra-retinal fluid (IRF), sub-retinal fluid (SRF), pigment epithelium detachment (PED),

Drusen, and Macular holes.

[0048] In some embodiments, a data set indicative of the extent of a suitable biomarker is
evaluated by an algorithm that generates a recommendation regarding the next therapy
application for treating the subject’s retinal disease. The recommendation generated can
include, for example, a recommended date for the next visit to a clinic for assessment and/or
treatment of the subject’s retinal disease, a recommended date for the next injection of a
therapeutic compound into the subject’s eye to treat the subject’s retinal disease, and/or a

recommended type of therapeutic compound (e.g., injection volume, drug combination).

[0049] Remote retinal imaging OCT system based retinal disease tracking

[0050] Referring now to the drawings, in which like reference numerals represent like parts
throughout the several views, FIG. 1 shows a simplified schematic diagram of a method 10
of monitoring a subject’s retinal disease, in accordance with embodiments. The method 10 is
directed to generating output to a subject’s treating professional for use in managing
treatment of the subject’s retinal disease based on short-interval basis OCT imaging of the
subject’s retina. The short-interval basis OCT imaging of the subject’s retina generates a
series of OCT images of the subject’s retina. The method 10 can be used to remotely monitor
the state of a subject’s retinal disease over any suitable period of time, such as between

clinical visits and/or administration of treatments for the subject’s retinal disease.

[0051] In act 12, a first OCT image (OCT image (1)) of a subject’s retina is generated. The
first OCT image can be generated at a suitable interval (such as those described herein)
following the beginning of a monitored period of time, such as following the administration
of a treatment (e.g., injection of a therapeutic compound into the subject’s eye) or following a

clinical based OCT imaging of the subject’s retina.
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[0052] In act 14, the first OCT image is processed to measure one or more biomarkers
indicative of a state of the subject’s retinal disease. Any suitable number and/or type of

biomarker can be measured including, but not limited to, those described herein.

[0053] In act 16, the biomarker(s) measured in the first OCT image are compared to
selected limit(s) for the biomarker(s). If the biomarker(s) measured in the first OCT image
exceed the selected limit(s) for the biomarker(s), an alert is generated and outputted to flag
the occurrence of the exceedance. In many embodiments, the alert is outputted to a treating

medical professional for the subject’s retinal disease.

[0054] In act 18, a counter is set to 2 for use in generating and processing a second OCT
image of the subject’s retina in the method 10. For the generation and processing of
subsequent OCT images of the subject’s retina in the method 10, the counter is incremented

in act 30. Act 20 through 26 are repeated for each value of the counter.

[0055] In act 20, OCT image (counter) of the subject’s retina is generated. The OCT image
(counter) can be generated at a suitable interval (such as those described herein) following the

generation of the OCT image (counter-1).

[0056] In act 22, the OCT image (counter) is processed to measure one or more biomarkers
indicative of a state of the subject’s retinal disease. In many embodiments, the biomarker(s)
measured are the same as are measured in each of the OCT images of the series of OCT

images measured in the method 10.

[0057] In act 24, the biomarker(s) measured in the OCT image (counter) are compared to
the selected limit(s) for the biomarker(s). If the biomarker(s) measured in the OCT image
(counter) exceed the selected limit(s) for the biomarker(s), an alert is generated and outputted
to flag the occurrence of the exceedance. In many embodiments, the alert is outputted to a

treating medical professional for the subject’s retinal disease.

[0058] In act 26, one or more parameters are calculated that are indicative of a change in
the magnitude of the biomarker(s) from the OCT image (counter -1) to the OCT image
(counter). The calculated parameter(s) reflect whether the state of subject’s retinal disease
has improved from the OCT image (counter -1) to the OCT image (counter) (e.g., as
indicated by a reduction in the magnitude of the biomarker(s)) or whether the state of the
subject’s retinal disease has worsened from the OCT image (counter -1) to the OCT image

(counter) (e.g., indicated by an increase in the magnitude of the biomarker(s)). The one or
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more calculated parameters can include any suitable parameter calculated from the measured

biomarker(s) including, but not limited to, those described herein.

[0059] In act 28, if the OCT image (counter) is the last in a specified series of interim OCT
images of the subject’s retina, the method 10 proceeds to act 32. If the OCT image (counter)
is not the last in a specified series of interim OCT images of the subject’s retina, the method
10 proceeds to act 30 in which the counter is incremented for the generation and processing
of the next OCT image via repeating the accomplishment of act 20 through act 28 for the next
OCT image in the series of OCT images of the subject’s retina. Act 20 through act 28 are
repeated until the last OCT image in the series of OCT images is generated and processed.
When the last OCT image in the series of OCT images has been generated and processed, the
method 10 proceeds to act 32.

[0060] In act 32, the values of the one or more biomarkers and/or the calculated parameters
indicative of change of the biomarker(s) between sequential pairs of the OCT images are
output. The values of the one or more biomarkers and/or the calculated parameters can be
output to any suitable recipient including, but not limited to, a medical professional engaged

in the management and/or treatment of the subject’s retinal disease.

[0061] In act 34, a recommendation for treatment of the subject’s retina disease is
formulated based on the values of the one or more biomarkers and/or the calculated
parameters. The recommendation can include, but is not limited to: (a) a recommended date
for an injection of a therapeutic compound into the eye, (b) a recommended volume of a
therapeutic compound for injection into the eye, and/or (¢) a recommended composition of a

therapeutic compound for injection into the eye.

[0062] FIG. 2 shows a simplified schematic diagram of an approach 40 for accomplishing
the method 10, in accordance with embodiments. The approach 40 includes short-interval
basis repeat generation 42 of OCT image data of a retina of the subject by an OCT based
ophthalmic imaging device 44. In many embodiments, the generation 42 of the OCT image
data can be repeated with any suitable interval as described herein. Any suitable OCT based
ophthalmic imaging device can be used as the imaging device 44, including, but not limited
to, an affordable subject-operable OCT imaging device that can be used remotely (e.g., at

home) by the subject.

[0063] The OCT image data for each imaging session of the subject’ retina is transmitted

46 to a retinal disease management system 48. In many embodiments, the OCT image data is
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separately transmitted to the retinal disease management system 48 for each imaging session
of the subject’s retina. For example, in some instances, the subject is directed to use the
imaging device each day and the resulting OCT image data for the subject’s retina is
transmitted to the retinal disease management system 48 for each respective daily imaging

session.

[0064] In many embodiments, the retinal disease management system 48 is web based and
configured to manage multiple aspects of tracking the status of a retinal disease in each of
multiple subjects. Aspects of tracking the status of a retinal disease in each of multiple
subjects that can be managed via the retinal disease management system 48 include, but are
not limited to: 1) provision of an instance of the imaging device 44 to each of one or more
subjects monitored via the retinal disease management system 48, 2) acquisition and storage
of the identification and treatment related data for each of the subjects monitored via the
retinal disease management system 48, 3) provision of subject education relating to the usage
of the imaging device 44 and/or treatment of the subject’s retinal disease, 4) monitoring of
compliance with the periodic imaging interval requirement (e.g., daily imaging requirement)
by each of the subjects monitored by the retinal disease management system 48, 5) provision
of support to users (e.g., subjects, treating physicians) of the retinal disease management
system 48 via on-line assistance and/or call-in telephone based assistance, 6) acquisition and
storage of the identification and treatment related data for each of the treating physicians for
the subjects monitored via the retinal disease management system 48, 7) provision of
education to the treating physicians relating to the treatment of the subject’s retinal disease,
8) acquisition, from each treating professional, and storage of parameters on which to base
surveillance reports and subject alerts that are generated by the retinal disease management
system 48 transmitted to the treating professional for each of the subjects monitored via the
retinal disease management system 48, and/or 9) generation and transmission of
recommended treatment parameters. In some embodiments, the recommended treatment
parameters include any suitable combination of: a recommended date for the next visit to a
clinic for assessment and/or treatment of the subject’s retinal disease, a recommended date
for the next injection of a therapeutic compound into the subject’s eye to treat the subject’s
retinal disease, and a recommended type of therapeutic compound (e.g., injection volume,

drug combination).

[0065] In many embodiments, the retinal disease management system 48 monitors

compliance of each of the subjects with an imaging schedule for the subject. The imaging
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schedule (e.g., calling for daily use of the imaging device 44 by the subject) can be selected
by the subject’s treating physician. The retinal disease management system 48 can monitor
compliance by the subject by comparing receipt of OCT imaging data for the subject with the
imaging schedule. When OCT imaging data is not received from the subject in compliance
with the imaging schedule for the subject, the retinal disease management system 48 can
generate a compliance reminder 50 and transmit the compliance reminder 50 to the subject to
remind the subject of the need to use the imaging device 44 in compliance with the subject’s

imaging schedule.

[0066] In some embodiments, the retinal disease management system 48 processes the
OCT imaging data generated for each imaging session to determine how much intra-retinal
fluid and/or sub-retinal fluid is trapped within the respective subject’s retina. FIG. 3 shows
example OCT generated images of a retina with intra-retinal fluid 52. FIG. 4 shows example

OCT generated images of a retina with sub-retinal fluid 54.

[0067] In many embodiments, the retinal disease management system 48 process the OCT
image data for each of the imaging sessions for each respective subject and generates and
transmits surveillance reports and/or alert reports 56 to the subject’s treating physician based
on the OCT image data received for the subject. Each of FIG. 5, FIG. 6 and FIG. 7 show
example alert report (56a, 56b, 56¢) that can be generated and transmitted to the respective
treating physician by the retinal disease management system 48. Each of the alert reports
(56a, 56b, 56¢) includes an intra-retinal fluid presence indication output (58a, 58b, 58¢), a
sub-retinal fluid presence indication output (60a, 60b, 60c), a subject name output (62a, 62b,
62c), a subject date of birth output (64a, 64b, 64c), an imaging date output (66a, 66b, 66¢), an
imaged eye indication output (68a, 68b, 68c), cross-sectional OCT images of the image retina
(70a, 70b, 70c) ordered by cross-sectional area of detected fluid, a plan-view intra-retinal
fluid map (72a, 72b, 72¢) of intra-retinal fluid within the imaged retina, a plan-view sub-
retinal fluid map (74a, 74b, 74c) of sub-retinal fluid within the imaged retina, alert criteria
(76a, 76b, 76¢) for triggering the generation of the alert report (56a, 56b, 56¢), and a

plot (78a, 78b, 78¢) showing variation in one or more tracked biomarkers indicative of an
extent of a subject’s retinal disease. The plot (78a, 78b, 78c) can show any suitable tracked
biomarker indicative of an extent of a subject’s retinal disease or any suitable combination of
two or more suitable tracked biomarkers indicative of an extent of a subject’s retinal disease.
In FIG. §, the plot 78a shows mean fluid thickness for both intra-retinal fluid and sub-retinal
fluid within the imaged retina. In the alert report 56a, the plot78a shows a reduction of both

20



10

15

20

25

30

WO 2022/074623 PCT/1B2021/059250
intra-retinal fluid and sub-retinal fluid thickness within the imaged retina following injection
of a therapeutic compound into the eye, followed by a period of time of relatively low intra-
retinal fluid and sub-retinal fluid thicknesses, which is followed by increase of both the intra-
retinal fluid and sub-retinal fluid thicknesses. In FIG. 6, the plot 78b shows mean fluid
volume for both intra-retinal fluid and sub-retinal fluid within the imaged retina. In the alert
report 56b, the plot78b shows a period of time of relatively low intra-retinal fluid and sub-
retinal fluid volumes, which is followed by increase in intra-retinal fluid volume. In FIG. 7,
the plot 78c shows mean fluid volume for both intra-retinal fluid and sub-retinal fluid within
the imaged retina. In the alert report 56c, the plot78¢c shows relatively constant sub-retinal

fluid volumes with insignificant intra-retinal fluid volumes.

[0068] FIG. 8 shows a plot 80 of intra-retinal fluid volume values 82 and sub-retinal fluid
volume values 84 over a span of days between treatments, in accordance with embodiments.
The retinal disease management system 48 can process the OCT image data for each imaging
session of the subject’s retina to determine a respective one of the intra-retinal fluid volume
values 82 and a respective one of the sub-retinal fluid volume values 84 using approaches
described herein. The retinal disease management system 48 can be configured to process
the intra-retinal fluid volume values 82 and/or the sub-retinal fluid volume values 84 to
determine a fluid regression interval (FRI) 86, a fluid presence interval (FPI) 88, a fluid
absence interval (FAI) 90, and a fluid increasing interval (FII) 92. The fluid regression
interval (FRI) 86 is the interval of time from a treatment application (e.g., injection of a
therapeutic compound into the subject’s eye) during which retinal fluid (e.g., intra-retinal
fluid, sub-retinal fluid) is present but reducing in volume down to below a measureable level
or a selected minimum criteria volume. The fluid presence interval (FPI) 88 is the interval of
time from before a treatment application to after a treatment application during which retinal
fluid is present in a measureable quantity or above a selected minimum criteria volume. The
fluid absence interval (FAI) 90 is the interval of time between two consecutive treatment
applications during which retinal fluid is not present in a measurable quantity or is below a
selected minimum criteria volume. The fluid increasing interval (FII) 92 is the interval in
time before a treatment application during which during which retinal fluid is above a
measureable level or a selected minimum criteria volume and increasing in volume. In some
embodiments, one or more of the FRI 86, the FPI 88, the FAI 90, and/or the FII 92 are used
in isolation and/or in combination to as input parameters to an algorithm used to formulate a

treatment recommendation for the subject and/or are output to a treating professional to
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further quantify the status of the subject’s retinal disease and/or how the subject responds to

one or more treatment applications.

[0069] FIG. 9 shows a graph of some different example rates of progression of retinal
fluid accumulation that can be tracked and identified via the method 10. The retinal fluid
progression rates illustrated show retinal fluid progression from 0.0 nanometers to 50.0
nanometers and include an example lower progression curve 94, an example intermediate
progression curve 96, and a higher progression curve 98. For the lower progression curve 94,
it takes about 30 days for the detected retinal fluid volume to increase from 0.0 nanometers to
30.0 nanoliters and about another 10 days for the retinal fluid volume to increase from

30.0 nanoliters to 50.0 nanoliters. For the intermediate progression curve 96, it takes about
22 days for the detected retinal fluid volume to increase from 0.0 nanometers to 30.0
nanoliters and about another 7.5 days for the retinal fluid volume to increase from 30.0
nanoliters to 50.0 nanoliters. For the higher progression curve 98, it takes about 15 days for
the detected retinal fluid volume to increase from 0.0 nanometers to 30.0 nanoliters and about

another 5 days for the retinal fluid volume to increase from 30.0 nanoliters to 50.0 nanoliters.

[0070] The different example retinal fluid progression rates illustrated in FIG. 9 have
different associated treatment windows resulting from the different retinal fluid progression
rates. For example, if the criteria for generating the alert report 56 is set at the retinal fluid
volume reaching 30 nanoliters, the number of additional days before the retinal fluid volume
reaches 50 nanoliters differs for the different illustrated progression rates as described above
(i.e., only 5 days for the higher progression curve 98 in contrast to the 10 days for the lower
progression curve 94). In order to effect treatment before the retinal fluid level exceeds a
selected criteria level (e.g., 50 nanoliters) to avoid excessive retinal fluid volume induced
damage, the next treatment application scheduled date can be given priority in the case of the
higher exhibited retinal fluid progression rates over lower exhibited retinal fluid progression

rates.

[0071] In some embodiments, the criteria for generation and transmission of the alert
report 56 to the treating physician accounts for differences in progression rates. For example,
the criteria for triggering the generation and transmission of the alert report 56 to the treating
physician can account for the exhibited daily retinal fluid progression rate between the most
recent imaging of the retina and the preceding day’s imaging of the retina by lowering the
triggering retinal fluid volume for higher retinal fluid volume progression rates relative. For

example, if a 10 day treatment window is desired, a look-up table can be configured and
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accessed so that different exhibited retinal fluid volume progression rates each trigger the
generation and transmission of the alert report 56 to the treating physician so as to leave an
anticipated 10 day treatment window before a projected retinal fluid volume exceeds a
selected maximum pre-treatment retinal fluid volume. Assuming a maximum pre-treatment
retinal fluid volume of 50 nanometers and a desired 10 day treatment window, the amount of
increase in retinal fluid volume from day 29 to day 30 for the lower retinal fluid volume
progression curve 94 (which is approximately 1.72 nanometers/day) can be associated with a
30.0 nanometer alert limit, which is met on day 30, thereby triggering the generation and
transmission of the alert report 56 on day 30, thereby leaving 10 days before the retinal fluid
volume is projected to reach the selected maximum pre-treatment retinal fluid volume of 50
nanometers. For the intermediate retinal fluid volume progression curve 96, the amount of
increase in retinal fluid volume from day 18 to 19 (which is approximately 2.02
nanometers/day) can be associated with a 23.4 nanometer alert limit, which is met on day 19,
thereby triggering the generation and transmission of the alert report 56 on day 19, thereby
leaving 10.5 days before the retinal fluid volume is projected to reach the selected maximum
pre-treatment retinal fluid volume of 50 nanometers. For the higher retinal fluid volume
progression curve 98, the amount of increase in retinal fluid volume from day 9 to 10 (which
is approximately 2.40 nanometers/day) can be associated with a 15.0 nanometer alert limit,
which is met on day 10, thereby triggering the generation and transmission of the alert report
56 on day 10, thereby leaving 10.0 days before the retinal fluid volume is projected to reach

the selected maximum pre-treatment retinal fluid volume of 50 nanometers.

[0072] FIG. 10 shows a graph of some different types of responders to a treatment
application that can be tracked and identified via the method 10. The illustrated types of
responders include an example intermediate responder 100, an example fast responder 102,
and an example slow responder 104. For the illustrated example intermediate responder 100,
the fluid volume reduces from an initial 240 nanometers to 50 nanometers in about 10 days.
For the example fast responder 102, the fluid volume reduces from an initial 240 nanometers
to 50 nanometers in about 7 days. In contrast, for the example slow responder 104, the fluid
volume reduces from an initial 240 nanometers to 50 nanometers in about 27 days. In some
embodiments, the observed response of a particular subject to a specific treatment is
classified into a suitable type of response (such as one of a fast responder, an intermediate
responder, and a slow responder) and the classification of the response provided to the

treating professional along with a recommendation regarding a future treatment application
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for the subject that is based on the classification of the subject’s response combined with

details of the treatment application that produced the observed response.

[0073] FIG. 11 shows a graph illustrating an example non-responder 110 to a treatment
application that can be tracked and identified via the method 10. To help illustrate
differences between subjects that may occur between treatment applications, the graph
includes an example intermediate responder 112 and a fast responder 114. If the retinas of
the three illustrated responders types are only imaged at a clinic concurrent with the treatment
applications (which in the illustrated example occur at day 0 and day 30), each of the
subject’s retinal disease would exhibit the same retinal fluid volume. In contrast, with the
addition of additional remote imaging between treatment applications (which in the
illustrated example occur on a daily basis), the differences in response between the example
non-responder 110, the example intermediate responder 112, and the fast responder 84 are
observable and can form at least part of the basis on which to select suitable follow-on
treatments for each of the subject’s retinal disease, especially for the non-responder 110 via
selection of a different treatment regime(s) in view of the non-response to the prior treatment

application.

[0074] Table 1 lists example parameters regarding a subject’s retinal disease that can be

quantified for each OCT imaging of a subjects retina.

Item Format
File name .avi
Analysis eligibility -1/0/1/2
Fluid score -36 to +36
IRF and/or SRF 0/1
VMI abnormalities 0/1/2
Retinal volume mm”3
Fluid volume mm”3
IRF 0/1

IRF volume mm”3
SRF 0/1

SRF volume mm”3
RPE irregularities 0/1
PED 0/1
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[0075]

Section with most evidence of RPE irregularities
Volume of RPE irregularities

Normal

Average retinal height

Analyzed en-face area

Maximal height of RPE irregularities

Section with highest RPE irregularity (max height)
Corrected average IRF height

Average SRF height

Corrected fluid height

Average RPE irregularities height

Central subfield thickness (CST)

B-scan with most evidence of fluid

B-scan with second highest level of evidence of fluid

B-scan with third highest level of evidence of fluid

PCT/1B2021/059250
Ordinal #

mm”3
0/1

microns
mm”2
microns
Ordinal #
microns
microns
microns
microns
microns
Ordinal #
Ordinal #
Ordinal #

The parameters in Table 1 can be used by a treating professional to track and/or

formulate future treatments for a subject’s retina. The parameters in Table 1 can be

quantified for each OCT imaging of a subjects retina using suitable image processing

approaches, including, but not limited to, the imaging processing approaches described

herein.

[0076]

[0077]

session of a subject’ retina is processed using a suitable image processing approach to detect
if there is retinal fluid present (e.g., intra-retinal fluid volume and/or sub-retinal fluid volume)

and, if so, the volume(s) of the retinal fluid. For example, in some embodiments, a selection

Fluid Volume Determination

In many embodiments of the method 10, the OCT image data for each imaging

of parallel OCT B scans (each of which correspond to a cross-sectional OCT image of the

retina) are processed to detect if the B scan includes any retinal fluid areas and, if so, the

area(s) of the retinal fluid in the B scan. The volume of the retinal fluid can then be

calculated from the fluid areas in each of the selection of parallel OCT B scans and the

distances between adjacent of the B scans using equation 1.

[0078]

FVi= (FAi + FAi+1)*0.5*DT/2 + (FAi + FAi-1)*0.5*DT/2 (equation 1)
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where: FAiis the area of retinal fluid in B scani,
FAi+1 is the area of retinal fluid in B scani+1,
FAi.1 is the area of retinal fluid in B scani.1, and
DT = distance between adjacent B scans.

[0079] Example 1 is a system for tracking progress of a retinal disease of an eye of a
subject. The example 1 system includes a communication unit, at least one processor, and a
tangible storage device. The communication unit is configured to receive optical coherence
tomography (OCT) image data of a retina of a subject for each of a series of OCT imaging
sessions of the retina having an imaging frequency of 2 weeks or less. The tangible storage
device stores non-transitory instructions that are executable by the at least one processor to
cause the at least one processor to: (a) process the OCT image data of the retina to determine
a series of measured extent values, wherein each of the series of measured extent values is
indicative of a respective extent of the retinal disease; and (b) generate an output indicative of

the series of measured extent values.

[0080] Example 2 is a system in accordance with the example 1 system. In the example 2
system, the series of OCT imaging sessions is conducted over a time span of at least one

month.

[0081] Example 3 is a system in accordance with the example 1 system. In the example 3
system, the series of OCT imaging sessions has an imaging frequency of at least one every 1
week. Example 4 is the system of example 3, wherein the series of OCT imaging sessions is

conducted over a time span of at least one month.

[0082] Example 5 is a system in accordance with the example 1 system. In the example 5
system, the series of OCT imaging sessions has an imaging frequency of at least one every 3

days.

[0083] Example 6is a system in accordance with the example 5 system. In the example 6
system, the series of OCT imaging sessions is conducted over a time span of at least one

month.

[0084] Example 7 is a system in accordance with the example 1 system. In the example 7
system, the series of OCT imaging sessions has an imaging frequency of at least once every 1

day.
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[0085] Example 8 is a system in accordance with the example 7 system. In the example 8
system, the series of OCT imaging sessions is conducted over a time span of at least one

month.

[0086] Example 9 is a system in accordance with any one of the examples 1 through 8
systems. In the example 9 system, at least one of the series of measured extent values is
indicative of a length of an intra-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0087] Example 10 is a system in accordance with any one of the examples 1 through 8
systems. In the example 10 system, at least one of the series of measured extent values is
indicative of a depth of an intra-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0088] Example 11 is a system in accordance with any one of the examples 1 through 8
systems. In the example 11 system, at least one of the series of measured extent values is
indicative of a volume of an intra-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0089] Example 12 is a system in accordance with any one of the examples 1 through 8
systems. In the example 12 system, at least one of the series of measured extent values is
indicative of a length of a sub-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0090] Example 13 is a system in accordance with any one of the examples 1 through 8
systems. In the example 13 system, at least one of the series of measured extent values is
indicative of a depth of a sub-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0091] Example 14 is a system in accordance with any one of the examples 1 through 8
systems. In the example 14 system, at least one of the series of measured extent values is
indicative of a volume of a sub-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0092] Example 15 is a system in accordance with any one of the examples 1 through 8
systems. In the example 15 system, the non-transitory instructions further cause the at least
one processor to: (a) compare at least one of the series of measured extent values with a

respective threshold extent value; and (b) in response to at least one of the series of measured
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extent values equaling or exceeding the respective threshold extent value, transmit a
communication to a treating professional when at least one of the series of measured extent

values exceeds the respective threshold extent value.

[0093] Example 16 is a system in accordance with any one of the examples 1 through 8
systems. In the example 16 system, the non-transitory instructions further cause the at least
one processor to: (a) compare at least one of the series of measured extent values with a
respective threshold extent value; and (b) in response to at least one of the series of measured
extent values equaling or exceeding the respective threshold extent value, induce remote
treatment of the retinal disease via operation of an implanted pump to inject a therapeutic

compound into the eye.

[0094] Example 17 is a system in accordance with any one of the examples 1 through 8
systems. In the example 17 system, the non-transitory instructions further cause the at least
one processor to transmit at least one of the series of measured extent values to a treating
professional to enable tracking of the progress of the retinal disease by the treating

professional.

[0095] Example 18 is a system in accordance with the example 17 system. In the example
18 system, the non-transitory instructions further cause the at least one processor to transmit a

graph of the at least one of the series of measured extent values to the treating professional.

[0096] Example 19 is a system in accordance with the example 17 system. In the example
19 system, the non-transitory instructions further cause the at least one processor to display of

the at least one of the series of measured extent values to the treating professional.

[0097] Example 20 is a system in accordance with any one of the examples 1 through 8
systems. In the example 20 system, the non-transitory instructions further cause the at least
one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculate at least one fluid present interval,
within the treatment interval, during which an intra-retinal fluid volume is detected via each

of the OCT imaging sessions of the retina accomplished within the fluid present interval.

[0098] Example 21 is a system in accordance with the example 20 system. In the example

21 system, the non-transitory instructions further cause the at least one processor to calculate
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a fluid absence interval, within the treatment interval, during which an intra-retinal fluid
volume is not detected via each of the OCT imaging sessions of the retina accomplished

within the treatment interval.

[0099] Example 22 is a system in accordance with any one of the examples 1 through 8
systems. In the example 22 system, the non-transitory instructions further cause the at least
one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculate a fluid regression interval, within
the treatment interval, during which an intra-retinal fluid volume detected via the OCT

imaging sessions of the retina is reducing in volume during the treatment interval.

[0100] Example 23 is a system in accordance with any one of the examples 1 through 8
systems. In the example 23 system, the non-transitory instructions further cause the at least
one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculate a fluid increase interval, within
the treatment interval, during which an intra-retinal fluid volume detected via the OCT

imaging sessions of the retina is increasing in volume during the treatment interval.

[0101] Example 24 is a system in accordance with any one of the examples 1 through 8
systems. In the example 24 system, the non-transitory instructions further cause the at least
one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (¢) determine a maximum thickness of an intra-
retinal fluid volume detected via the OCT imaging sessions of the retina during the treatment

interval.

[0102] Example 25 is a system in accordance with any one of the examples 1 through 8

systems. In the example 25 system, the non-transitory instructions further cause the at least
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one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c¢) determine a maximum volume of an intra-
retinal fluid volume detected via the OCT imaging sessions of the retina during the treatment

interval.

[0103] Example 26 is a system in accordance with any one of the examples 1 through 8
systems. In the example 26 system, the non-transitory instructions further cause the at least
one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculate at least one fluid present interval,
within the treatment interval, during which a sub-retinal fluid volume is detected via each of

the OCT imaging sessions of the retina accomplished within the fluid present interval.

[0104] Example 27 is a system in accordance with the example 26 system. In the example
27 system, the non-transitory instructions further cause the at least one processor to calculate
a fluid absence interval, within the treatment interval, during which a sub-retinal fluid volume
is not detected via each of the OCT imaging sessions of the retina accomplished within the

treatment interval.

[0105] Example 28 is a system in accordance with any one of the examples 1 through 8
systems. In the example 28 system, the non-transitory instructions further cause the at least
one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculate a fluid regression interval, within
the treatment interval, during which a sub-retinal fluid volume detected via the OCT imaging

sessions of the retina is reducing in volume during the treatment interval.

[0106] Example 29 is a system in accordance with any one of the examples 1 through 8

systems. In the example 29 system, the non-transitory instructions further cause the at least
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one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculate a fluid increase interval, within
the treatment interval, during which a sub retinal fluid volume detected via the OCT imaging

sessions of the retina is increasing in volume during the treatment interval.

[0107] Example 30 is a system in accordance with any one of the examples 1 through 8
systems. In the example 30 system, the non-transitory instructions further cause the at least
one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (¢) determine a maximum thickness of an sub-
retinal fluid volume detected via the OCT imaging sessions of the retina during the treatment

interval.

[0108] Example 31 is a system in accordance with any one of the examples 1 through 8
systems. In the example 31 system, the non-transitory instructions further cause the at least
one processor to: (a) store a first date of treatment for a first treatment of the retinal disease;
(b) store a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c¢) determine a maximum volume of a sub-
retinal fluid volume detected via the OCT imaging sessions of the retina during the treatment

interval.

[0109] Example 32 is a system in accordance with any one of the examples 1 through 8
systems. In the example 32 system, the OCT imaging data includes imaging date data
indicative of a date of occurrence of each of the OCT imaging sessions of the retina. In the
example 32 system, the non-transitory instructions further cause the at least one processor to:
(a) process the imaging date data to monitor for non-compliance by the subject with a
specified schedule for conducting the OCT imaging sessions of the retina, and (b) in response

to detecting non-compliance by the subject with the specified schedule for conducting the
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OCT imaging sessions of the retina, transmit a reminder to the subject to comply with the

specified schedule for conducting the OCT imaging sessions of the retina.

[0110] Example 33 is a system in accordance with any one of the examples 1 through 8
systems. In the example 33 system, the non-transitory instructions further cause the at least
one processor to generate a severity score indicative of a severity of the retinal disease based

on the OCT imaging data.

[0111] Example 34 is a system in accordance with any one of the examples 1 through 8
systems. In the example 34 system, the non-transitory instructions further cause the at least
one processor to generate a recommendation for a treatment of the retinal disease based on

the OCT imaging data.

[0112] Example 35 is a system in accordance with the example 34 systems. In the example
34 system, the recommendation for the treatment includes a recommended date for an

injection of a therapeutic compound into the eye.

[0113] Example 36 is a system in accordance with the example 34 system. In the example
36 system, the recommendation for the treatment includes a recommended volume of a

therapeutic compound for injection into the eye.

[0114] Example 37 is a system in accordance with the example 34 system. In the example
37 system, the recommendation for the treatment includes a recommended composition of a

therapeutic compound for injection into the eye.

[0115] Example 38 is a system in accordance with any one of the examples 1 through 8
systems. In the example 38 system, the retinal disease includes pigment epithelium

detachment.

[0116] Example 39 is a system in accordance with any one of the examples 1 through 8

systems. In the example 39 system, the retinal disease includes Drusen.

[0117] Example 40 is a system in accordance with any one of the examples 1 through 8

systems. In the example 40 system, the retinal disease includes a Macular hole.

[0118] Example 41 is a method of tracking progress of a retinal disease of a subject. The
example 41 method includes: (a) receiving, by a computing system, optical coherence
tomography (OCT) image data of a retina of an eye of a subject for each of a series of OCT

imaging sessions of the retina having an imaging frequency of 2 weeks or less;
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(b) processing, by the computer system, the OCT image data of the retina to determine a
series of measured extent values, wherein each of the one or more measured extend values is
indicative of a respective extent of the retinal disease; and (c) outputting, by the computer

system, an output indicative of the series of measured extent values.

[0119] Example 42 is a method in accordance with the example 41 method. In the example
42 method, the series of OCT imaging sessions is conducted over a time span of at least one

month.

[0120] Example 43 is a method in accordance with the example 41 method. In the example
43 method, the series of OCT imaging sessions has an imaging frequency of at least once

every 1 week.

[0121] Example 44 is a method in accordance with the example 43 method. In the example
44 method, the series of OCT imaging sessions is conducted over a time span of at least one

month.

[0122] Example 45 is a method in accordance with the example 41 method. In the example
45 method, the series of OCT imaging sessions has an imaging frequency of at least once

every 3 days.

[0123] Example 46 is a method in accordance with the example 45 method. In the example
46 method, the series of OCT imaging sessions is conducted over a time span of at least one

month.

[0124] Example 47 is a method in accordance with the example 41 method. In the example

47 method, the series of OCT imaging sessions has an imaging frequency of 1 day or less.

[0125] Example 48 is a method in accordance with the example 47 method. In the example
48 method, the series of OCT imaging sessions is conducted over a time span of at least one

month.

[0126] Example 49 is a method in accordance with any one of the examples 41 through 48
methods. In the example 49 method, at least one of the series of measured extent values is
indicative of a length of an intra-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0127] Example 50 is a method in accordance with any one of the examples 41 through 48

methods. In the example 50 method, at least one of the series of measured extent values is
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indicative of a depth of an intra-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0128] Example 51 is a method in accordance with any one of the examples 41 through 48
methods. In the example 51 method, at least one of the series of measured extent values is
indicative of a volume of an intra-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0129] Example 52 is a method in accordance with any one of the examples 41 through 48
methods. In the example 52 method, at least one of the series of measured extent values is
indicative of a length of a sub-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0130] Example 53 is a method in accordance with any one of the examples 41 through 48
methods. In the example 53 method, at least one of the series of measured extent values is
indicative of a depth of a sub-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0131] Example 54 is a method in accordance with any one of the examples 41 through 48
methods. In the example 54 method, at least one of the series of measured extent values is
indicative of a volume of a sub-retinal fluid volume detected via the series of OCT imaging

sessions of the retina.

[0132] Example 55 is a method in accordance with any one of the examples 41 through 48
methods. The example 55 method further includes: (a) comparing, by the computer system,
at least one of the series of measured extent values with a respective threshold extent value;
and (b) in response to at least one of the series of measured extent values equaling or
exceeding the respective threshold extent value, transmitting, by the computer system, a
communication to a treating professional when at least one of the series of measured extent

values exceeds the respective threshold extent value.

[0133] Example 56 is a method in accordance with any one of the examples 41 through 48
methods. The example 56 method further includes: (a) comparing, by the computer system,
at least one of the series of measured extent values with a respective threshold extent value;
and (b) in response to at least one of the series of measured extent values equaling or
exceeding the respective threshold extent value, inducing, by the computer system, remote
treatment of the retinal disease via operation of an implanted pump to inject a therapeutic

compound into the eye.
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[0134] Example 57 is a method in accordance with any one of the examples 41 through 48
methods. The example 57 method further includes transmitting, by the computer system, at
least one of the series of measured extent values to a treating professional to enable tracking

of progress of the retinal disease by the treating professional.

[0135] Example 58 is a method in accordance with the example 57 method. The example
58 method further includes transmitting, by the computer system, a graph of the at least one

of the series of measured extent values to the treating professional.

[0136] Example 59 is a method in accordance with the example 57 method. The example
59 method further includes displaying of the at least one of the series of measured extent

values to the treating professional.

[0137] Example 60 is a method in accordance with any one of the examples 41 through 48
methods. The example 60 method further includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculating, by the computer system, at
least one fluid present interval, within the treatment interval, during which an intra-retinal
fluid volume is detected via each of the OCT imaging sessions of the retina accomplished

within the fluid present interval.

[0138] Example 61 is a method in accordance with the example 60 method. The example
61 method further includes calculating a fluid absence interval, within the treatment interval,
during which an intra-retinal fluid volume is not detected via each of the OCT imaging

sessions of the retina accomplished within the treatment interval.

[0139] Example 62 is a method in accordance with any one of the examples 41 through 48
methods. The example 62 method further includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculating, by the computer system, a fluid

regression interval, within the treatment interval, during which an intra-retinal fluid volume
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detected via the OCT imaging sessions of the retina is reducing in volume during the

treatment interval.

[0140] Example 63 is a method in accordance with any one of the examples 41 through 48
methods. The example 63 method further includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculating, by the computer system, a fluid
increase interval, within the treatment interval, during which an intra-retinal fluid volume
detected via the OCT imaging sessions of the retina is increasing in volume during the

treatment interval.

[0141] Example 64 is a method in accordance with any one of the examples 41 through 48
methods. The example 64 method further includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c¢) determining, by the computer system, a
maximum thickness of an intra-retinal fluid volume detected via the OCT imaging sessions of

the retina during the treatment interval.

[0142] Example 65 is a method in accordance with any one of the examples 41 through 48
methods. The example 65 method further includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c¢) determining, by the computer system, a
maximum volume of an intra-retinal fluid volume detected via the OCT imaging sessions of

the retina during the treatment interval.

[0143] Example 66 is a method in accordance with any one of the examples 41 through 48

methods. The example 66 method further includes: (a) storing, by the computer system, a
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first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculating, by the computer system, at
least one fluid present interval, within the treatment interval, during which a sub-retinal fluid
volume is detected via each of the OCT imaging sessions of the retina accomplished within

the fluid present interval.

[0144] Example 67 is a method in accordance with the example 66 method. The example
67 method further includes calculating, by the computer system, a fluid absence interval,
within the treatment interval, during which a sub-retinal fluid volume is not detected via each

of the OCT imaging sessions of the retina accomplished within the treatment interval.

[0145] Example 68 is a method in accordance with any one of the examples 41 through 48
methods. The example 68 method further includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculating, by the computer system, a fluid
regression interval, within the treatment interval, during which a sub-retinal fluid volume
detected via the OCT imaging sessions of the retina is reducing in volume during the

treatment interval.

[0146] Example 69 is a method in accordance with any one of the examples 41 through 48
methods. The example 69 method further includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c) calculating, by the computer system, a fluid
increase interval, within the treatment interval, during which a sub retinal fluid volume
detected via the OCT imaging sessions of the retina is increasing in volume during the

treatment interval.
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[0147] Example 70 is a method in accordance with any one of the examples 41 through 48
methods. The example 70 method further includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c¢) determining, by the computer system, a
maximum thickness of an sub-retinal fluid volume detected via the OCT imaging sessions of

the retina during the treatment interval.

[0148] Example 71 is a method in accordance with any one of the examples 41 through 48
methods. The example 71 method further includes: (a) storing, by the computer system, a
first date of treatment for a first treatment of the retinal disease; (b) storing, by the computer
system, a second date of treatment for a second treatment of the retinal disease, wherein the
second treatment of the retinal disease is subsequent to and consecutive with the first
treatment of the retinal disease, and wherein a treatment interval extends from the first date of
treatment to the second date of treatment; and (c¢) determining, by the computer system, a
maximum volume of a sub-retinal fluid volume detected via the OCT imaging sessions of the

retina during the treatment interval.

[0149] Example 72 is a method in accordance with any one of the examples 41 through 48
methods. In the example 72 method, the OCT imaging data includes imaging date data
indicative of a date of occurrence of each of the OCT imaging sessions of the retina. The
example 72 method further includes (a) processing, by the computer system, the imaging date
data to monitor for non-compliance by the subject with a specified schedule for conducting
the OCT imaging sessions of the retina, and (b) in response to detecting non-compliance by
the subject with the specified schedule for conducting the OCT imaging sessions of the
retina, transmitting, by the computer system, a reminder to the subject to comply with the

specified schedule for conducting the OCT imaging sessions of the retina.

[0150] Example 73 is a method in accordance with any one of the examples 41 through 48
methods. The example 73 method further includes generating, by the computer system, a

severity score indicative of a severity of the retinal disease based on the OCT imaging data.
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[0151] Example 74 is a method in accordance with any one of the examples 41 through 48
methods. The example 74 method further includes generating, by the computer system, a

recommendation for a treatment of the retinal disease based on the OCT imaging data.

[0152] Example 75 is a method in accordance with the example 74 method. In the example
75 method, the recommendation for the treatment includes a recommended date for an

injection of a therapeutic compound into the eye.

[0153] Example 76 is a method in accordance with the example 74 method. In the example
76 method, the recommendation for the treatment includes a recommended volume of a

therapeutic compound for injection into the eye.

[0154] Example 77 is a method in accordance with the example 74 method. In the example
77 method, the recommendation for the treatment includes a recommended composition of a

therapeutic compound for injection into the eye.

[0155] Example 78 is a method in accordance with any one of the examples 41 through 48
methods. In the example 78 method, the retinal disease includes pigment epithelium

detachment.

[0156] Example 79 is a method in accordance with any one of the examples 41 throu