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the immune cycle of the subject. An output component for outputting the im-
mune status or periodicity of the immune cycle, and the immune cycle of the
subject and/or the future status or immune cycle of the subject is provided.
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METHOD AND SYSTEM FOR IMPROVING A PHYSIOLOGICAL RESPONSE
Technical Field

[1] The present invention relates to systems and methods for physiological
and other data recording and monitoring.

Background of Invention

2] Individuals engage in regular and periodic (training) regimens involving
physical activity, particularly individuals training to improve health, physical fitness,
participate in a sports event(s) or in rehabilitation of a sports or exercise related injury.
Much of this training involves physical workout periods followed by rest periods.
Successful training results in improved performance. Training also involves a
consideration of other aspects such as nutrition (including compositions pre and post
training) which can assist with an individual's adaptation to physical loading and
recovery. In addition, fixed factors such as the genetic makeup as well as other
variable factors such as recent injuries or physical insults, infections and
environmental factors may also play a part in successful training. Other regimens may
involve the intake of dietary supplements such as calcium tablets and omega-3
capsules, or other supplements such as glucosamine, chondroitin, creatine, etc to
assist with physical training and general well-being.

[3] Individuals also engage in other regular and irregular or once-off activities
to enhance their health or wellness or as preventative measures to guard against
illness or disease. Examples include actions such as vaccinations against disease,
vaccination against allergies, elective surgery such as plastic and or cosmetic
surgery, non-urgent medical interventions such as hip and joint replacement,
hormone replacement therapies, dental interventions and drug rehabilitation. Regular
or irregular or once-off activities may also involve the intake of dietary supplements
and/or other supplements or medications such as pain relievers or anti-inflammatory

medications.

(4] Presently, an individual's action or action plan is largely based on
observation and or subjective responses based on how the individual is feeling and
responses to questions about their health. Further, actions may presently be planned
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to coincide with externally controlled factors such as availability of trainers or doctors,
business hours and or operating hours of clinics or training facilities. Further, actions

may be planned around other personal commitments.

[5] Further, the intensity of training may also be dictated by the time to prepare

for an event, and the starting physical status of the individual.

[6] It is well known to those skilled in the relevant arts that many of the
activities described have been studied with respect to their impacts following the
activities on the individual's immune response. There has been very little
investigation with respect to the individual's immune status prior to the activities
undertaken. Further, it has only been recently described that in chronic disease states
the immune system of the individual exhibits a cyclical behaviour. There is a need to
understand more about an individual’s immune status or immune cycle so that such
information can be used to provide predictive analytics and recommendations for the
management of activities tailored to the individual.

[7] The discussion of the background to the invention herein including
reference to documents, acts, materials, devices, articles and the like is intended to
explain the context of the present invention. This is not to be taken as an admission
or a suggestion that any of the material referred to was published, known or part of
the common general knowledge as at the priority date of any of the claims.

Summary of Invention

[8] The present invention uses knowledge of an individual’'s immune status or
immune cycle obtained by analysing serial measurements of biomarkers to provide
predictive analytics and recommendations for the management of activities tailored to
the individual.

[9] The immune response is known to be important in maintaining health such
as fighting infections. It is also known to play a role in chronic disease states such as
autoimmunity and cancer as well as being involved subsequent to injury and during
recovery even from exercise or surgery. The immune system is a complex system

involving a number of different components and processes including cellular and
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innate responses and processes such as inflammation. The immune response is a
co-ordinated physiological process which is well known to be initiated by insult or
injury and eventually terminates homeostatically over a period of approximately two

weeks.

[10] Various factors may affect an individual’'s immune state, response or ability
to respond. For example, nutritional factors, hormonal factors, vitamin deficiencies,
high stress, high cortisol levels, and sleep deprivation, genetic factors and intense
physical training. It is recognised that maintaining a healthy immune state is important

in maintaining a general state of well-being.

[11] An immune response occurs after infection or injury or surgery. This
includes an initial phase which includes a cascade of processes which are well known
to those in the art. The activity of the immune system and immune response can be
monitored via biomarkers including but not limited to C-Reactive Protein (CRP), IL-6,
Serum Amyloid A (SAA), Haptoglobin, Pro-Calcitonin and Erythrocyte Sedimentation
Rate (ESR). Further, activities of the immune system or the immune state can be
manifested through systemic effects such as increased body temperature, heart rate
variations and variations in blood pressure which can serve as surrogate markers and
can be monitored via appropriate monitoring devices such as thermometers, heart
rate monitors and blood pressure monitors. The initial acute phase of the immune
response is followed by a homeostatic return of the markers to normal low levels.
These processes are well characterised with respect to infections, vaccinations and
injuries which include accidental injuries and/or injuries as a result of surgery. There is
variability in the immune response to such events between individuals. Variability has
been attributed to a number of factors including but not limited to an individual’s
genetic makeup, age, nutritional state, disease state, medication, environmental

factors, physical injury or existing trauma and stress.

[12] Surprisingly, what we have now discovered is that the immune system in
well or otherwise healthy individuals (normal), that is, in the non-chronic disease
state, shows a rise and fall in immune activity in a continuously repeating pattern
which is here defined as the normal immune cycle. This activity has been discerned
using the same immune markers albeit at lower levels than are often seen in diseased

states. Surprisingly, it has only been with the advent of the new generation of
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reagents with increased sensitivities, such as high sensitive C-Reactive Protein and
ultrasensitive C-Reactive Protein that these fluctuations can now be accurately
discerned.

[13] Surprisingly, while immune biomarkers are well recognised as useful in the
field, we have also found that body temperature is a characteristic of the immune
cycle in normal individuals. It is not well known or routine to serially monitor the
immune system to detect the immune cycle in healthy or non-chronically diseased

individuals.

[14] The inventors have found that in healthy or non-chronically diseased
individuals there is a rise in immune activity as discerned as a rise in certain
biomarkers (and is here termed the pro-inflammatory phase) which is then followed by
a fall in immune activity as discerned by a fall in these biomarkers (and here termed
the anti-inflammatory phase). Further, it is the status or phase of the individual's
immune system at the time of an immunological trigger event such as infection, injury,
vaccination or surgery that may account for some of the variability in the immune
response in individuals. Reported variabilities include the magnitude or degree of the
response such as a high or low level response to vaccination or short or long recovery
time following injury or surgery. The individual’'s phase or the status of their immune
cycle at the time of the insult will trigger an immune response, the magnitude or
degree of which may become amplified around the pro-inflammatory phase, while in
comparison the response may be minimised, comparatively less or dampened around
the anti-inflammatory phase. While a heightened response is desirable following a
vaccination event, the opposite, that is, a low level response is more desirable in
response to injury or insult resulting from physical exercise or surgery. Thereby, the
optimal timing of trigger events will be dictated by the type of activity and the desired
outcome. For example, a good response or desirable response to a vaccination will
be a heightened immune response including increased inflammation while, in
contrast, a good or desired response to physical training or surgery will be reduced
response such as reduced inflammation or soreness and lessened time in recovery

and resumption of normal or planned activities.

[15] The inventors consider that the pro-inflammatory state would cause any

response to an internal or external trigger, such as muscle injury or vaccination to be
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more heightened than the response around the anti-inflammatory state. The response
may include degree of pain, soreness, fatigue and length of time to recover to normal
activities and may, but necessarily, be discerned as an relative increase in magnitude
of response as measured by biomarkers. The inventors believe that timing of the
trigger event with respect to the individual's immune status and cycle may explain
some of the variability in responses observed between individuals and in the same
individual. The inventors consider that timing with respect to the immune cycle, is an
important determinant of degree of responses to vaccinations and recovery times

from injury as a result of physical insult.

[16] According to a first aspect, the present invention provides a system for
determining the immune status or immune cycle in a subject, the system including: a
sampling component for obtaining physiological data from the subject; a data storage
component for storing the physiological data obtained from the subject; a processing
component to analyse the physiological data and thereby determine the immune
status or periodicity of the immune cycle and the immune cycle of the subject; and an
output component for outputting the immune status or periodicity of the immune cycle,
the immune cycle of the subject and/or the future status or immune cycle of the

subject.

[17] The present invention takes into account a subject’s physiological data as
part of a method and system providing analysis and interpretation of obtained data
and outputting that data to the individual and or their adviser, trainer, coach, doctor or
any other relevant individual to provide information about their immune status, cycle
for their consideration and/or providing recommendations relating to the immune
status or cycle for planning or undertaking activities to improve health, wellness and
performance of an individual, maximizing recovery and lowering/mitigating detrimental
outcomes such as long recovery times and ineffective or suboptimal vaccination
events or risks of injury or delayed recovery from injury or minor insults such as
training, overtraining, overexertion, stress or sleep deprivation. The output may take

the form of a report that may be printed or displayed on a screen.

[18] The future status is typically the subject’s predicted status in the next 1-10

days or the subject’s next predicted immune cycle and as a result of knowing the
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future status, the subject or any other relevant individual can make a decision or
lifestyle choice based on that information.

[19] While it is not possible to control all potential relevant immunological
events or triggers such as exposure to infection and accidental injuries, the system
and method of the present invention is applicable to circumstances which can be
controlled and synchronized with the immune system. Examples include the timing of
preventative vaccinations or exposure to physical insults or injuries such as those
incurred as part of actions or an action plan including taking of supplements physical
exertion, a training regimen, including sport training, rehabilitation, physiotherapy,
elective or non-urgent surgery, and/or other potential insults such as stress or sleep

deprivation.

[20] Preferably, the processing component further includes an inference engine
to compare the immune cycle and/or status of a subject with an activity database and
generating a recommendation for an activity for the subject at a particular time with
respect to the individual’s current immune status and or predicted future immune

status based on knowledge of their immune cycle.

[21] According to a second aspect, the present invention provides a system for
improving a subject’s physiological response to an activity, the system including: an
input component for obtaining data relating to the activity and/or the subject; a
sampling component for obtaining physiological data from the subject; a data storage
component for storing the physiological data obtained from the subject; a processing
component to analyse the physiological data and thereby determine the periodicity of
the immune cycle or status of the subject; and an output component for outputting the
periodicity of the immune cycle, the past and future immune cycle and status of the
subject and the current or future status of the subject’s immune system and/or cycle.

[22] The present invention takes into account a subject’s immune cycle as part
of a method and system providing analysis, reporting and or interpretation of obtained
data for output and consideration in undertaking an action or devising action plans in
the form of recommendations to improve performance and health of an individual,
maximizing recovery and lowering or mitigating detrimental outcomes such as injury

or delayed recovery. Advantageously, the present invention may be used to improve
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a subject’s physiological response to an activity in a number of fields including sport,
fitness, medicine, aesthetics, health and well-being and preventative interventions.
The present invention may have applications to individuals, teams or groups of
individuals such as elite athletes, professional and semi-professional athletes,
amateur athletes, health and fithess enthusiasts or individuals concerned with their

well-being, performance and recovery from activities and injuries including surgery.

[23] Preferably, the processing component further includes an inference engine
to compare the activity data and the immune cycle and/or status of subject and

generate an individualised recommendation for the subject.

[24] The activity may include one or more of a training schedule, fitness regime,
vaccinations, rehabilitation, elective or non-urgent surgery, diet and dietary intake,
intake of supplements, intake of medications that modulate the immune response,
lifestyle decisions and stressful activities such as sleep deprivation or overexertion
that would at a particular time with respect to the immune status elicit an unwanted or

heightened immune response.

[25] Recommendations may include but are not limited to optimal time(s)/days
for undertaking certain activities. One embodiment of a recommendation with respect
to training and/or exercise may include when to undertake an activity and the intensity
of training activity to be undertaken on a particular day (for example, loading).
Loading generally means increasing one or any combination of volume, frequency,
intensity and unloading means decreasing one or any combination of volume,
frequency intensity of an activity. Further, recommendations may include rest and
recovery measures or activities. For example, ice bath, massage, meditation,
supplement and/or nutrient intake, medicinal intake such as anti-inflammatories,
hydrotherapy, aerobic activities, physiotherapy and other muscular skeletal therapies.
Further recommendations with respect to lifestyle decisions may include providing
information or advice on the impact of certain activities such as sleep where sleep
deprivation at certain times may be more stressful, have a greater impact or time to

recover than at other times.

[26] Preferably, the input component further obtains data related to the day of
an activity such that the inference engine compares the timing of the activity, the



WO 2016/086271 PCT/AU2015/050762

activity data and the immune cycle and/or status of subject and generates an
individualised recommendation for the subject.

[27] For example, an athlete may schedule a sporting event on a particular day
and the action plan may include a modification that requires them to be able to
perform at an optimal level on the specified date and the recommendation may be to
rest on the preceding day despite the subject’s immune cycle status being in an
optimal loading phase. Examples of training and/or health fitness activities may
include walking, jogging, sprinting and weight training. A recommendation may be to
increase or decrease intensity and or duration of such activities. Another
recommendation in response to activity data may be to optimise benefits from
supplement and or nutrient intake such as at a time when there is likely to be a higher
demand for their intake such as in the pro-inflammatory phase of the immune system.

[28] In addition, where the activity is elective or non-urgent surgery, a
recommendation is generated as to when to have elective or non-urgent surgery or
when to avoid having surgery since there is variability in the response to such
interventions. Similarly, for preventative vaccinations recommendations may be
provided as to optimal times for heightened immunological response. The status of
the immune system, whether in a pro-inflammatory state or anti-inflammatory state
will impact on the efficiency of certain endeavours such as vaccinations, the recovery
from injury or insult as a consequence of training, overtraining or surgery.
Advantageously, the knowledge of the immune status enables recommendations
based on the obtained and analysed activity and or physiological data so that actions
are undertaken so as to optimise, maximise or improve the beneficial outcomes
and/or minimise, avoid or manage (for example, by medication) the unwanted or

detrimental outcomes such as a prolonged recovery period.

[29] In an alternative, the processing component further includes an inference
engine to compare the immune cycle and/or status of subject and generate a
recommendation for the subject. Advantageously, this is a recommendation which
does not make reference to activity data and the user need not specify the activity to
undertake. In this case, the subject determines their immune cycle and status and
the system and method of the present invention provides a list of recommendations of
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possible activities that can be carried out (or should not be carried out) based on the
status of the immune system and/or cycle.

[30] Preferably, the input component further obtains anthropometric and
biometric data relating to the subject and/or activity. The input component may
further obtain data relating to nutritional intake, preferences and lifestyle habits (i.e.
height, weight, age, smoking status etc.) from the subject so as to provide more

comprehensive recommendations for action plans.

[31] Preferably, the physiological data includes an immune system marker,
surrogate biomarker or characteristic by which the immune cycle and/or status can be
identified such as basal or resting temperature.

[32] Preferably, the recommendation provides information related to carrying
out the activity, avoiding the activity, postponing the activity for a period of time or
hastening the activity (i.e. a recommendation to do the activity tomorrow instead of
the next day).

[33] Preferably, the recommendation provides information related to the
intensity, duration of physical exertion or social lifestyle activity such as sleep
deprivation (e.g. more severe consequences from a late night and a longer recovery

time).

[34] Preferably, the immune cycle and/or status is determined by serial time
dependent variations in the physiological data.

[35] Preferably, serial time dependent variations in the physiological data
includes at least two or more instances of physiological data to determine the immune
dynamics and immune status of the individual. With two measurements, an increase
or decrease in the immune markers can be determined. If not, three or more
measurements may be needed. The immune cycle may be determined by obtaining
three or more instances of physiological data over a sufficient time period to resolve
the dynamics and periodicity of the immune cycle.

[36] For example, the immune status determined by obtaining two or more

instances of physiological data over a sufficient time period may resolve whether the
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individual is in a pro-inflammatory state as seen by the marker rising or in an anti-

inflammatory phase of their immune cycle, as seen by the marker decreasing.

[37] Two serial measurements can give status, that is rising markers indicate a
pro-inflammatory phase, decreasing markers indicate an anti-inflammatory phase.
Three or more serial measurements are required to determine the cycle (i.e. to
determine at least a trough or a peak). For one-off activities such as vaccinations or
single stress events, status information may be sufficient information whereas

regimens or long term planned activities may require cycle related information.

[38] Preferably two, three or more serial daily or near daily (such as every
second day) measurements of physiological data are taken from the subject in order
to accurately resolve the immune status or cycle, its periodicity and amplitude. The
frequency of the physiological data taken will depend on the variable that is being
measured. If blood samples are used, the samples could be taken every day or
second day or three times a week as practical or convenient to take samples. With
finger prick blood samples, it may be convenient to take samples more frequently. In
the case of temperature, any number of samples may be taken — particularly if a
sensor device is worn on the subject. Preferably, the sample and data is taken /
obtained at the same time of the day and in the same physical state, e.g. resting, so
as to avoid confounding variables relating to non-immune related variations and
known diurnal variations. As an example preferable data for temperature is a basal or

resting measurement at the same time of the day.

[39] The sampling component may include one or more devices which measure
physiological information. Preferably the sampling component includes but is not
limited to one or more of a contact or non-contact temperature sensor, a blood
sampling device, blood biomarker sensor, blood testing unit or salivary collection unit,
urine or sweat sensing and monitoring devices for surrogate markers such as blood

pressure monitors and heart rate monitors.

[40] In an alternative, the sampling component may be an input device to
receive manually entered parameter(s). The parameter(s) may be the temperature of
the subject or any parameter which is easily measured or obtained by a subject. For
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example the subject may input the results of their blood test, biomarker level,
temperature, blood pressure and or heart rate.

[41] According to a third aspect, the present invention provides a method for
determining the immune status or immune cycle in a subject, including the steps of:
obtaining physiological data from the subject; analysing the physiological data and
thereby determining the immune status and cycle of the subject; and outputting the
immune status or periodicity of the immune cycle, and the immune cycle of the

subject and/or the future status or immune cycle of the subject.

[42] According to a fourth aspect, the present invention provides, a method for
optimizing a subject's physiological response to an activity, in a subject, including the
steps of: obtaining data relating to an activity and/or physiological data from the
subject; and making one or more recommendations based on the activity and the

subject's current or future status in their immune cycle.

[43] Preferably, the future immune status and immune cycle is determined by
using the method of according to the third aspect of the invention.

[44] According to a fifth aspect, the present invention provides a method for
improving a subject’s physiological response to an activity, including the steps of:
obtaining data relating to the activity; obtaining physiological data from the subject;
analysing the physiological data and thereby determining the immune cycle and/or
status of the subject; and making recommendations based on the activity data and

the subject’s current or future status in their immune cycle.

[45] Preferably, the method further includes the step of comparing the activity
data and the immune cycle and/or status of the subject to generate one or more
recommendations based on the combination of the physiological data and activity
data. The activity or action plan may be any one or more of training, rehabilitation,
elective and non-urgent surgery, well-being and health, lifestyle or vaccinations
decisions.

[46] The present invention takes into account a subject’s immune status and
cycle as part of a method and system providing analysis and interpretation of
obtained data and reporting for consideration in undertaking an action or devising an
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action plan or recommendation to improve performance, health, maximize recovery
and lower/mitigate detrimental outcomes such as injury or delayed recovery of the
individual. Whilst some environmental factors that are known to impact on the
immune system are unpredictable (i.e. exposure to infection, viruses, injury), a subject
using the system and method of the present invention may take measures to mitigate
the risk of infection or injury by avoiding loading, overtraining or overstressing the
body (or limiting exposure to injury such as surgery or infections/sick people) at a less
optimal time for the individual's body/immune system to deal with such issues by

immune synchronization.

[47] Advantageously, the present invention utilises measurements of
physiological data (e.g. biological markers and biometrics or variables or physiological
markers) to enhance and improve the outcome of the planned activity and as a result
the health, performance and recovery of a subject. The activities may include but not
be limited to training which itself includes recovery, loading, unloading, tapering, injury
prevention, injury management, injury treatment, athletic maintenance, overtraining
prevention, longevity of athletic performance, and/or to mitigate risk of injury or
prolonged recovery. In a group setting, such as in a team or squad, the information
may be used by the individual, coach or team leader. It may also be used by the
coach to select athletes to perform or not. Advantageously, these measures will
prevent overtraining, increase longevity and performance of the athlete and/or
mitigate the risk of preventable injury or prolonged recovery as well as providing data

to assist in the more informed selection of an athlete or team for an event.

(48] In an embodiment of the invention, the action or action plan is
synchronised and tailored to the subject’'s own immune status or cycle. The action
plan may encompass a training plan, rehabilitation plan, general health or wellness
plan which assists to improve health and wellness including optimising beneficial
activities such as intake of energy, immune or vitamin supplements, meditation and
other recovery processes and timing of exercise, and minimising exposure to adverse
or detrimental insults such as sleep deprivation, over-exertion or risk of exposure to
infection. The action plan may include meal types (patterns and quantities), intake of
energy, immune or vitamin supplements, meditation and other recovery processes
and timing of exercise. The recommendations for the action plan provided by the

system and method of the present invention will advise or recommend when a subject
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undertakes certain activities such as those mentioned above with respect to their
immune status or cycle so as to improve the benefits of such actions. For example,
performance, health, well-being, mitigate chance of injury, assisting with injuries
resolving or healing and assisting with recovery. Further, such recommendations may
include not taking actions such as consuming supplements at a time when they will
not be of maximum benefit and thereby save on costs of such supplements for the
individual and/or the team.

[49] The action plan may include training to increase physical attributes such as
strength, muscle mass, speed, endurance, flexibility, explosiveness and the like and
may also incorporate a number of factors including loading, unloading, rest, nutrition,
recovery methods such as massage, hydrotherapy, meditation, physiotherapy and
other muscular skeletal therapies and others known to those skilled in the art.
Additionally, the activity may relate to a training, rehabilitation plan which may be
better tailored to avoid overtraining, injury, immune depression, risk of infection, and
psychological burnout. Further, the action plan may include recommendations for
optimal times for vaccinations and/or elective non-urgent interventions or surgery or
elective medical procedures. Further, if the individual has knowledge of their immune
status, the action plan may include recommendations for improving or optimising
recovery from unavoidable or unplanned insults or injuries i.e. as a result of
participating in a scheduled sporting event based on their status at the time of the
event and potential injury. Such recommendations may include but not be limited to
the taking of nutritional supplements or immune modulating medications such as anti-
inflammatory medications based on when in the subject’s immune cycle or status the

insult or injury was sustained or is likely to be sustained.

[50] The present invention identifies a subject’s personal immune status or
cycle by obtaining physiological data from the subject. From this data the periodicity
of the immune cycle can be established if sufficient measurements are taken. This
enables ascertainment of the dynamics of the individual's immune cycle, the
individual’'s current immune status as well as prediction of the cycle to identify the
subject’s immune status, that is, where a subject is going to be in their immune cycle
in the near future. The system and method of the invention makes recommendations
to improve/optimise outcomes of certain activities by correlating the activity data with

the individual's present and or predicted status in their personal immune cycle. For
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instance, if it is known that a subject’s immune status in their cycle is going to be at
point X in two days and we know that for the specific activity rest is best suited at
point X then the system will make a recommendation to the individual to rest.

[51] Furthermore, the invention can detect early changes in the immune system
such as subclinical manifestations of an infection or disease that the individual may
not be aware of or be able to identify by detecting when an individual’s immune
system is outside of (above) normal or acceptable levels for the subject and may
recommend a change to the planned activities, training regimen action plan based on
the inputted physiological data. Monitoring immune markers or surrogate immune
markers such as sub-clinical temperature rise, increased blood pressure or heart rate

can give an early indication of an infection or underlying undiagnosed disease.

[52] The system or method of the invention may further identify when a
subject’s data is not tracking according to their cycle or is outside of usual or normal
parameters, giving an indication (early) that something is happening e.g. imminent or
oncoming infection, sub-clinical injury or abnormal physiological state such as nutrient
exhaustion, metabolic overload, overtraining etc. As a result the subject may be
advised to seek measures to rectify abnormality such as rest, seek medical attention,
take supplement, avoid exposure to risk factors such as exposure to infection or
immune activities such as sleep deprivation and stress. Advice may be provided by
the system as an alert to stop following the previously generated action plan and or

be provided with an updated version of their action plan.

[53] Advantageously, in the context of an action plan with respect to training,
rehabilitation and physiotherapy, the present invention may provide recommendations
that (i) improves a subject’s ability to adapt to physical loading; (i) optimises a
subject’s ability to recover from physical loading, (iii) determines periods where a
subject should be cautious of the intensity, frequency, volume (and other factors
associated with physical loading) utilised to physically load and/or unload, (iv)
determine periods where a subject should refrain from physical loading; and (v)

determine periods where a subject’s response to recovery methods are optimal.

[54] In the context of an action plan with respect to health or wellness the

present invention may provide recommendations that include but are not limited to (i)



WO 2016/086271 PCT/AU2015/050762
15

optimising a subject’s action plan with respect to preventative interventions such as
vaccinations, non-urgent surgery, the taking of supplements and nutrients,
medications, avoidance of risks such as infections or injuries, sleep deprivation, over-

exertion and other stressors.

[55] Preferably, the analysis of the subject’s immune cycle and status is carried
out before any activity is commenced. Advantageously, in the context of a health plan,
the present invention may provide recommendations that (i) optimizes the subject’s
ability to respond to a vaccine (ii) optimizes a subject’s ability to recover from surgery
(iii) optimizes when to take compositions for nutritional supplements (iv) optimizes the
subject’s ability to respond to rehabilitation and physiotherapy and other recovery
measures including medication and (v) provide insights into underlying undiagnosed
disease.

[56] The present invention uses knowledge of an individual’'s immune status or
immune cycle obtained by analysing serial measurements of biomarkers to provide
predictive analytics and recommendations for the management of activities tailored to
the individual.

Brief Description of Drawings

[57] The invention will now be described in further detail with reference to the
accompanying drawings. It is to be understood that the particularity of the drawings
does not supersede the generality of the preceding description of the invention.

[58] Figure 1 is a schematic diagram of an example network that can be utilised
to give effect to a method and system according to an embodiment of the invention;

[59] Figure 2 is a functional block diagram of an example processing system;

[60] Figure 3 a flow diagram illustrating an example method of the invention

according to a first embodiment;

[61] Figures 4a to 4e illustrate capture and prediction of physiological data

relating to the immune cycle;

[62] Figures 5a to 5g are graphs of biomarker data of individuals;
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[63] Figure 6 a flow diagram illustrating an example method of the invention
according to another embodiment;

[64] Figure 7 is a schematic diagram illustrating use of the system and method

of the present invention prior to a surgical procedure; and

[65] Figure 8 schematic diagram illustrating use of the system and method of
the present invention as part of an action plan related to lifestyle.

Detailed Description
Definitions:

[66] Serial measurements mean taking two or more measurements of
physiological data to determine the immune status and or the immune cycle dynamics
of a subject.

[67] Activities include measures undertaken for the purpose of sustaining or
improving health, wellness, fithess and/or physical capabilities or performance.
Activities further include measures that may impact on the immune system including
either by provoking an immune reaction such as a vaccination, injury, insult or by

leading to immune suppression such as overtraining or stress.
[68] Activities include the following non limiting examples:

[69] Training, exercise or other activities which require or enhance physical
activity including strength and performance, plastic or cosmetic surgery which is
undertaken to enhance appearance and thus provide both physical and psychological
well-being, non-urgent medical interventions such as hip and joint replacements

which enhance physical mobility and reduce pain.

[70] Dental procedures which include extractions, root canal treatments and
cleaning performed by a suitably trained individual to improve and prevent pain and

suffering.

[71] Preventative vaccinations which enhance resistance to or prevent illness or

disease as a result of infections.
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[72] Rehabilitation and/or recovery measures including medication which

enhance recovery from insults or injuries.

[73] Further, the activity may form part of a regimen, prescribed plan, routine or
other repeated process or may be a one-off or irregular event such as a surgical
procedure or vaccination, where such activity has or may have immunological or

immune response provoking consequences.

[74] Recommendation and or advice and or action plan relates to the activities

that trigger an immunological event and means:

[75] An exercise or training plan and/or schedule such as those commonly used
in the general fitness or sports industries for individuals interested in improving their
health and/or physical capabilities whether that individual is a recreational exerciser
(gym user, runner, martial artist etc.), a development or elite athlete, professional
performer (actor, dancer etc.) or performs other activities that involves intense

physical exertion (military personnel, labourers, construction workers, etc.).

[76] A schedule or advice for undertaking elective or non-urgent medical
interventions including surgery, dental procedures or other means of treatments

whether for health, aesthetic, cosmetic or other non-urgent interventions;

[77] A schedule or advice for undertaking rehabilitation to be utilised by

individuals or professionals seeking to improve biomechanical function;

[78] A schedule or advice for measures related to well-being and health
including:
[79] A nutrition or dietary plan for improving or optimising the benefit from the

intake of foods, supplements, vitamins etc. For example, supplements will be most
useful and beneficial when the body is most in need of such supplements. In this
instance such times are times of increased demand such as during the active or pro-
inflammatory phase of the immune cycle rather than the anti-inflammatory or

quiescent phase.
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[80] Recommendations for taking immune modulating medication. For example,
anti-inflammatories may be indicated when there is likely to be an unwanted

heightened immune response.

[81] Recommendations for lifestyle or social activities which may provide stress

such as sleep deprivation and/or physical over-exertion (“stress or rest” notion).
[82] Recommendation for timing of preventative vaccination.

[83] The recommendations or action plan based on the immune status or cycle
may be specified by the system as a result of the input of activity data. Alternatively,
the system may specify a number of recommendations which can be selected by the
user. Further, the recommendation or action plan may include advice to undertake or

avoid undertaking a particular activity at a particular time in their immune cycle.

[84] An improved physiological response means a response to one or more of
the activities described in the recommendations or action plans above. Improved
response depends on activity. For example, an improved response is a heightened
response for a vaccination event whereas an improved response is a dampened

response after surgery to lessen recovery time.

[85] Health, wellness and well-being means promoting well-being or wellness
including attaining an enhanced state of physical or psychological well-being.

[86] Individual(s) means: a subject that performs or seeks to perform an activity
and includes a single individual or an individual who is a part of a group or team of
individuals including elite athletes, professional and semi-professional athletes,
amateur athletes, health and fitness enthusiasts or individuals concerned with their
well-being. Individuals may include individuals that are a part of teams such as
football teams, basketball teams or other groups such as military personnel and police

and other bodies that rely on the efforts of more than one individual for an outcome.

[87] Individuals or subjects include animals and or mammals, including but not
limited to a human, horse, dog, cow, cat, and may, where appropriate, be used
interchangeably with the term "individual" or may include a team of individuals.
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[88] Insult or injury includes physiological damage, muscle damage, skeletal
damage, resulting from an activity and may have a consequence including but not
limited to symptoms such as soreness, fatigue, lactic acid build up, or other by-
product of the activity. A vaccination is similarly something outside “normal“ daily
activity and has a consequence. In this instance, to stimulate the immune system and
may produce ultimate beneficial consequences such as protection from infection but
also produce symptoms such as soreness, fatigue and malaise. Surgery, albeit for
beneficial outcomes, is similarly not a normal activity and does have consequences
including soreness, fatigue and recovery times which vary between individuals. All
these activities are usually undertaken for a beneficial outcome and are usually by
choice rather than necessity, that is, are not urgent or life-threatening and all are
usually associated with desired outcomes and are known to have effects requiring

“recovery” to a “normal” or optimised or enhanced level of wellness, fitness or heath.

[89] Insult or injury includes injuries resulting from unavoidable or unplanned
events or activities such as car accidents, life-saving surgery, or events whose
scheduling is outside the full control of the individual and reliant on the availability of
others and include elective surgery or dental interventions. Insults or injuries also
include preventable injuries. Preventable injuries mean injuries suffered as a
consequence of actions that could have been avoided. For example, overtraining and
resulting injuries which include muscular injuries as well as symptoms such as
fatigue, malaise, exhaustion, burnout, immune suppression and prolonged recovery
time. Preventable injuries also include sleep deprivation or physical overexertion or

stress.

[90] Normal or non-diseased includes individuals from the general population
who are otherwise not recognised as having serious or chronic illnesses such as
cancer, autoimmunity, chronic infections or other serious illnesses. While being
overweight or obese is common, it is not generally considered a serious disease
unless an individual is morbidly obese. Similarly, aches and pains which may be
attributable to arthritis are not considered serious illnesses until they result in

impediment of normal activities and require medical interventions.

[91] Training means: perform or omitting from performing an activity and

includes but is not limited to recovery, loading, unloading, tapering, or unchanging or
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static level or intensity of activity, injury prevention, injury management, injury
treatment, athletic maintenance, overtraining prevention, management of athletic
performance, and or mitigation of risk of injury or prolonged recovery. Such terms are
familiar to those skilled in the art of training.

[92] Loading means: increasing one or any combination of volume, frequency,
intensity.
[93] Unloading means: decreasing one or any combination of volume,

frequency intensity of an activity.

[94] Throughout the specification, the term “Normal Body Temperature” refers
to normal body temperature that is generally accepted to be 37.0C but may vary
between 36.1C and 37.2C and still be considered n ormal. Variations in normal body
temperature can result from activities such as exercising, smoking, eating and
drinking. Further, an individual's normal body temperature is usually lower in the
morning compared to the afternoon due to the low level of activity in the early hours of
the morning. Other variations in normal body temperature may be attributed to the
location from which the temperature is taken. Three common ways to ascertain an
individual’s body temperature using standard contact thermometers are oral
measurements, rectal measurements and axillary measurements. Normal oral
measurements are reported to range between 35.99C to 36.99C which is 0.5C
lower than rectal readings but generally 0.5C high er than axillary measurements.
Other devices for taking an individual’s temperature from other locations may include
wearable patches, ingestible devices and non-contact thermometers (such as infrared

thermometers).

[95] Preferably, in order to ascertain the serial fluctuations in an individual’s
temperature associated with the immune cycle, the measurements are taken from the
same location of the body and preferably using the same device. Using the same
device will overcome variations associated with differences in specifications and
sensitivities between devices. Preferably, the measurements are taken to determine
basal temperature or resting temperature and are taken at the same time of the day
preferably before rising or are monitored continuously.
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[96] Throughout the specification, the terms "cycling" or "cycle" or “immune
cycle” or variations thereof refers to a repetitive oscillation of an immune biomarker.
The cycle is sinusoidal-like and the period of the wave is the time it takes to complete
a cycle (i.e. in the present case, the length of time of one point in the wave of the
cycle to the corresponding point in the next wave). It will be appreciated that
measurements taken over half a period may be sufficient to determine the periodicity
of the immune cycle in a subject. It will be appreciated that two measurements of a
biomarker may be sufficient to determine the status, such as pro-inflammatory or anti-
inflammatory state, of the individual which may suffice in some instances when
knowledge of the periodicity of the cycle or future prediction of immune status is not
required.

[97] For example, the cycle biomarker changes periodically from a maximum to
a minimum and back to a maximum over a given length of time which is typically
about 3 days to about 15 days, more typically about 7 days to about 14 days,
depending on the biomarker and the individual.

[98] Throughout the specification the term "immune system marker" generally
refers to any molecule or factor which provides an indication of the state and/or
activity of the immune system. These markers may be directly linked to specific
components of the immune system e.g. linked to the innate immune system which
includes but not limited to markers of inflammation such as CRP, ESR and
temperature. Other innate system markers may include complement factors such as
C3 and C4 and or innate cellular markers such as markers and/or numbers of
macrophages and polymorphonuclear (PMNs) cells, neutrophils and eosinophils and
basophils (collectively polymorphonuclear (PMNs) cells). Biomarkers of the adaptive
immune system include markers of T and B cells such as CD8 positive, CD4 positive
and/or markers of specialised subsets such as CD38 and IgD. Biomarkers may also
include cytokines which may be produced by components of both the innate and
adaptive immune system. These include but are not limited to IL2, IL6, IL10, TGF-
beta and Interferon-gamma. Any biomarker that provides a more general indication of
the overall status of the immune system is a suitable marker. Examples of suitable
immune system markers include acute phase inflammatory markers such as C-

Reactive Protein and serum amyloid A. Immune system markers include surrogate
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markers or physiological markers which result from systemic manifestations of the

immune system and include temperature, heart rate and blood pressure.

[99] Throughout the specification, the term "monitoring" or serial measurements
or variations thereof refers to the analysis of the levels of a biomarker over a sufficient
period or length of time to suitably characterize the periodicity and or dynamics of the
immune cycling or immune status of the immune system. Other indicators of the
immune status or cycle may include the rate of the increase or decrease to reach the
peak or the nadir in the amount and/or level of the biomarker. Examples of suitable
monitoring times and frequency of analysis are described herein. Generally, the
monitoring or analysis will be performed on samples obtained from the subject.
However, in some instances the monitoring or analysis will be performed directly on

the subject, such as the determination of body temperature.

[100] Throughout the specification, the term "sample" refers to a material
containing the biomarker. The sample can be used as obtained directly from the
source or following at least one step of (partial) purification. The sample can be
prepared in any convenient medium which does not interfere with the method of the
invention. Typically, the sample is an aqueous solution or biological fluid as described
in more detail below. The sample can be derived from any source, such as a
physiological fluid, including blood, serum, plasma, saliva, sputum, buccal swab,
sweat, urine, milk, mucous, synovial fluid, transdermal exudates, pharyngeal
exudates, bronchoalveolar lavage, tracheal aspirations, semen, cervical mucus,
vaginal or urethral secretions and the like. Preferably, the sample is blood or a
fraction thereof. Pre-treatment may involve for example, preparing plasma from blood,
diluting viscous fluids, and the like. Methods of treatment can involve filtration,
distillation, separation, concentration, inactivation of interfering components, and the
addition of reagents. The selection and pre-treatment of biological samples prior to
testing is well known in the art and need not be described further. In some
embodiments, due to current technology, a drop of blood from a finger prick will be a

sufficient sample. For example, testing acute phase inflammatory marker levels.

[101] It will be appreciated that the definitions provided above are non-

exhaustive.
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[102] Surprisingly, the inventors have found that serial measurements of the
basal and/or resting temperature of a subject is also a good marker of the immune
cycle and/or status in an otherwise healthy non-chronically diseased individual.
Temperature is known to be associated with inflammation and thus an indicator of
immune activity in the disease state, e.g. it is known to rise during an infection. It is
also a known indicator of the fertility cycle in females. Further, it also known to have a
diurnal rhythm with variations occurring at different times of the day and after different
activities. Surprisingly, we have found, and it has not previously been known that
temperature is an indicator of the immune cycle and status. It has not previously been
known to be an indicator of immune cycle or status in healthy non-chronically
diseased individuals. In one embodiment, the basal body temperature of an individual
is recorded on a daily basis. In another embodiment, a sampling component or device
may be worn by a subject and the sampling component constantly monitors
temperature and sends it to a server which determines the immune cycle or immune

status.

[103] In another embodiment, a sampling component may be worn by a subject,
and the sampling component is a device which constantly monitors temperature and
sends it to the server. Other examples of non-invasive monitoring of any of the
biomarkers of the immune system use similar technology such as those applied to
other blood components such as blood oxygen levels and glucose or known

technologies which measure heart rate and or blood pressure.

[104] It will be appreciated that the present invention may be used in any field
where an improved physiological response to an activity is desirable and uses an
individual’'s immune cycle and status as a guide. In one aspect, the present invention
may be used in a gymnasium, training facility, medical facility, outdoors or at a user’s
home in conjunction with for example, a fitness regimen to improve health by
undertaking exercise. The invention may also be used in conjunction with physical
exercise for rehabilitation, that is, used by physical rehabilitation services that aim to
help a subject improve or regain body function due to a medical condition, injury,
trauma or insult. The system and method of the present invention may be used in
rehabilitation to recover from serious medical conditions, diseases, injury, trauma or
insult (i.e. spinal injury, loss of limbs, heart attack, brain injury, stroke etc.). In another

aspect, the present invention may also apply to general health and lifestyle activities
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SO as to assist a subject with recommendations based on their immune cycle and
status. Another lifestyle activity for example, relates to optimising sleep patterns and
times, meal types, patterns and quantities, optimal intake of energy, immune or
vitamin supplements, medications, advice as to when to avoid potentially detrimental
activities such as lack of sleep and overtraining, and other stressful activities or
stressors. Further, it may provide advice as to when to undertake potentially beneficial
activities such as rest, recovery processes such as ice baths, medication, massage
and meditation. Further, the system and method of the present invention may advise
when to avoid certain activities which may be beneficial at one point in the immune

cycle but detrimental at others and vice versa.

[105] The present invention may be used in sports training and or sports events,
rehabilitation (from injury or insult) such as (i) professional and amateur sports
competitions (whether team or individual), (i) team or individual practice sessions to
further develop physical skills, improve physical attributes, or prepare for a
competition, and/or any team or individual physical workout, physical exercise,
athletic conditioning or training session (whether or not in preparation for a
competition), (iii) an entertainment activity involving physical exertion (iv) any activities
conducted for personal fitness, development of physical attributes, reduction in fat
composition, or for personal health and well-being. The present invention may also be
used to assist with the preparation and/or selection of an individual(s) or team
members for an event or competition based on their immune status, that is, their
position in their immune cycle. For example, selecting certain players or telling an
athlete or individual how hard to push themselves on the day of the event based upon
their status in their immune cycle at that point in time. Further, the training regimen or
action plan may be synchronised with the date of an event e.g. plan a working or
training regimen up to an event (e.g. make sure that the rest period coincides with the
pre event preparation). The immune cycle and status will help determine the athlete’s
or individual's response to an activity. In one aspect, knowledge of the status of the
individual with respect to their immune cycle will indicate the potential for exertion and
or level of activity to be undertaken or exposed to in order to avoid prolonged

recovery or injury following the event.

[106] Embodiments of the present invention can be realised over a network 115,

an example of which is shown in Figure 1.
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[107] Figure 1 illustrates a distributed system 100 for improving a subject’s
physiological response to an activity. The system 100 obtains physiological data from
the subject and processes the data to determine the immune cycle and/or status of
the subject. The system 100 for improving a subject’s physiological response to an
activity and the health of a subject may run on a network 115 which includes one or
more electronic devices 105, 110 and one or more server processing systems 120.
The electronic devices may be connected to one or more sampling components 130.
The electronic devices include one or more mobile communication devices 105 and
one or more personal computers (PCs) 110. The sampling components 130 measure
and obtain physiological data of the subject, or the subject may enter the
physiological data manually, or another party may enter the physiological data into the
system (i.e. the doctor, trainer, coach, nurse, adviser etc). The obtained physiological
data is communicated via a wide area communications network such as the Internet
115 to a server processing system 120. The sampling components 130 measure
physiological data in a subject and may include for example temperature
measurement devices (wearable sensor or a thermometer for example), blood
analysis devices (such as those which enable CRP, high sensitive CRP (hs-CRP) and
Ultra-sensitive CRP (Us-CRP) tests, saliva sampling devices and the like.

[108] The server processing system includes a server 120 connected to a
database 125. The electronic device 105, personal computer 110 and server 120 are
connected via a network 115 such as the internet. It will be appreciated that the
sampling device 130 may not be required if data is directly inputted into electronic
device 105, 110 by the user. For example, the user may take their own temperature
with a thermometer and input the results themselves into a smartphone application or
a website or a piece of software associated with the electronic device 105, 110.
Alternatively, another party may enter the physiological data into the system (i.e. the

doctor, trainer, coach, nurse etc).

[109] The transfer of information and/or data over the network can be achieved
using wired communications means or wireless communications means. It will be
appreciated that embodiments of the invention may be realised over different
networks, such as a MAN (metropolitan area network), WAN (wide area network) or
LAN (local area network). Also, embodiments need not take place over a network,

and the method steps could occur entirely on a client or server processing system.
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For example, a device may include a combination of a sampling component and
electronic device, such as a wearable computer with a sensor (i.e. a watch with an
inbuilt thermometer or the like, Fitbit™/Jawbone™ UP, Olive ™, Duofertility™), under
the skin chip implant, an ingestible pill that measures temperature such as the
CorTemp Ingestible Core Body Thermometer Pill and the like. It will be appreciated
that the sampling component may form part of an overall device which includes a
combination of a sampling component and electronic device as well as the processing
component to complete the analysis. The sampling component may also take the
form of a normal contact thermometer or an infrared thermometer — in this regard, the
thermometer may be used by the subject and the physiological data is inputted

manually.

[110] At the server 120, the physiological data is received or retrieved from the
database 125, and analysed to determine the immune status or to estimate a
periodicity of the cycling of the physiological data (which will be further described with
reference to Figure 3). From the estimated periodicity of the cycling of the
physiological data, the server 120 then determines the subject’s current status and/or
future predicted status in their immune cycle. The system may then display the
immune cycle and/or status so that a user may interpret the results. In an alternative,
a recommendation may be made in relation to the activity and provided to the
electronic device 105, 110 via the network 115. This will be described further with
reference to Figure 6. It will be appreciated that the physiological data and determined
immune cycle and status that is obtained from the subject need not be seen by the
subject and the information may be sent back directly to a user of the system (such as
a coach or a doctor). Further, it will also be appreciated that the physiological data
and determined immune cycle and status that is obtained from the subject may not be
seen by anyone and output may just be advise or inform the user. In an alternative,
the output may also be recommendations about what actions are best suited for a
given day (as will be described further with reference to Figure 6).

[111] The mobile communication device 105, personal computer 110, server
120, and sampling component 130 may include a processing system 200 shown in
Figure 2.
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[112] The processing system 200 includes a processor 202 (or processing unit),
a memory 204, at least one input device 206, at least one output device 208 and a
communications port 222. As is shown, the processor 202, memory 204, input device
206, output device 208 and communications port 222 are typically coupled together
via a bus or group of buses 210. In certain embodiments, input device 206 and output
device 208 may be the same device such as in the case of, for example, a computer
graphics display or handheld device such as a tablet or mobile communication device
that incorporates a touch-screen. In the case of sampling component 130 the input

device may include a sensor to capture physiological data relating to a subject.

[113] An interface 212 can also be provided for coupling the processing system
200 to one or more peripheral devices. For example interface 212 may include a PCI
card or PC card. At least one storage device 214 which houses at least one database

216 can also be provided.

[114] The memory 204 may include any suitable memory device and including,
for example, volatile or non-volatile memory, solid state storage devices, magnetic
devices, etc. The memory 204 may typically store an operating system that provides
functionality to the processing system 200. A file system and files are also typically
stored on the storage device 214 and/or the memory 204. The memory 204 may also

include one or more software applications or program data.

[115] The applications running in memory 204 may include a web browser or
application suitable application for displaying electronic documents for reading or
reviewing and accessing the network 115 to carry out the method and system of the

present invention.

[116] The processor 202 may include more than one processing device, for
example to handle different functions within the processing system 200. Input device
206 receives input data 218 and may include, for example, a sensor, a keyboard, a
pointer device such as a pen-like device or a mouse, a touch-screen, audio receiving
device for voice controlled activation, such as a microphone, data receiver or antenna
such as a modem or wireless data adaptor, data acquisition card, etc. The input
device 208 may be operable by a user to enter input data 218, or it may receive data
from another input data source. Thus, the input data 218 may be provided by different
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input devices 206. For example, in an embodiment the input data 218 may include
keyboard or mouse instructions entered by a user, in conjunction with data received
via a network. Preferably, the input device 206 includes a touch screen associated

with an electronic communication device.

[117] Output device 208 produces or generates output data 220. In one
embodiment, the output device 208 includes a display device (such as a computer
graphics display) for providing output data 220 in a visual form. In another
embodiment, the output device 208 includes a display device or monitor together with
a set of audio speakers in which case the output data 220 may be provided in an

audio-visual form.

[118] It will be appreciated that other types of output devices 208 may also be
used, such as, a port (for example a USB port), a peripheral component adaptor, a

data transmitter or antenna such as a modem or wireless network adaptor, etc.

[119] It will also be appreciated that the output data 220 could be output from a
variety of different output devices 208 such as, for example, a visual display on a
monitor in conjunction with data transmitted to a network. In such an embodiment a
user may view data output, or an interpretation of the data output, on, for example, a

monitor or using a printer.

[120] The storage device 214 can include any form of data or information storage
means, for example, volatile or non-volatile memory, solid state storage devices,

magnetic devices, etc.

[121] The communications port 222 allows the processing system 200 to
communicate with other devices via a hard wired or wireless network, such as

network 115 in Figure 1.

[122] In use, the processing system 200 can be adapted to allow data or
information to be stored in and/or retrieved from, via wired or wireless communication
means, in the at least one database 216. The interface 212 may allow wired and/or
wireless communication between the processing unit 202 and peripheral components
that may serve a specialized purpose. The processor 202 may receive instructions as
input data 218 via input device 206 and can display processed results or other output
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to a user by utilising output device 208. Multiple input devices 206 and/or output
devices 208 can be provided.

[123] It should be appreciated that the processing system 200 may be any form
of terminal, server processing system, specialised hardware, computer, computer
system or computerised device, personal computer (PC), mobile or cellular telephone,
mobile data terminal, portable computer, Personal Digital Assistant (PDA), pager or
any other similar type of device.

[124] Figure 3 is a method 300 of the present invention for improving a subject's

physiological response to an activity.

[125] At step 305 a sampling component 130 obtains physiological data from the
subject and stores it on a database 125 via server 120. The physiological data may
include a biomarker, biometric data, and the temperature of the subject or immune
system markers for example. These may be obtained via various sampling devices,
or, in the case of temperature for example, the temperature may be input manually by
the subject or in the case of CRP the results may be input by the subject or their

doctor (with respect to elective or non-urgent surgery for example).

[126] Once the physiological data has been obtained, at step 310 a processing
component within the server 120 analyses the physiological data to determine the
immune status and or resolve the periodicity and or dynamics of the immune cycle of
the subject. In particular, the server 120 then analyses the physiological data to
estimate the status and or immune cycle which may include sending initial data before
sufficient data to estimate the immune cycle has been inputted, that is, the initial data
which may show an increase or decrease and therefore the immune status but not a
complete cycle of the biomarker. At step 315, an output component within the server
120 sends the information relating to the immune cycle or status to the electronic
device 105, 110 via the network 115.

[127] At step 310, a user of the system may, through their expertise, make a
determination as to whether or not the subject should carry out the activity so as to
improve the subject’s physiological response to the activity. For example, a user of
the system may be the subject themselves and they may be determining, when to
load with regards to training, whether or not to rest or “stress” such as have an early
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or late night that evening, when to take supplements, when to have a vaccination.
Once sufficient data to determine the immune cycle is received, the system indicates
that their immune cycle, if unperturbed, will be following a particular trend in the near
future e.g. the next 1 to 7 days and therefore the subject can make a decision or
lifestyle choice based on that information. The user of the system may also be a
professional such as a doctor or coach who then advises the individual.

[128] In an alternative, before step 305, data may be obtained from the user in
relation to an activity. For example, the activity may be training, rehabilitation,
elective or non-urgent surgery, general health and well-being or vaccination. This may
be selected from a menu or similar or may be entered manually. The data relating to
the activity may be obtained manually from the user or may be predetermined for a
particular activity. For example, the activity may be a vaccination or pre-surgery or
training system in which case the activity data may be predetermined. In any event,
some data will be required to be input relating to the activity such as, for example, the
type of exercise being carried out, the type of recovery measure being carried out,
etc. The data at this optional step may be obtained via an electronic input device such
as a keyboard via electronic devices 105, 110. In particular, the data obtained may
relate to the activity (e.g., health regimen, surgery, rehabilitation) that the subject is

participating in.

[129] Anthropometric and or the individual’s biometric data may be also obtained
and may include the subject’s weight, height and gender in addition to other
information such as nutritional and dietary intake, age and lifestyle habits.

[130] Figure 4a to 4d are graphs of the system 100 of the present invention to
determine the immune cycle and/or status of a subject. The system 100 of the present
invention is used preferably in anticipation of an activity that is to be carried out or, in
the case of surgery or training in sports, may be also used after the activity has been
carried out. Preferably, in these cases it is used both before and after the activity has
occurred. Advantageously, the system and method of the present invention improves
a subject’s physiological response to an activity by ensuring that the activity occurs at
an appropriate point in the subject's immune cycle. For example, in the context of an
athlete participating in a sporting event it may be that they have completed a game on
a Saturday, for example, and using the system and method of the present invention
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can determine whether or not it is appropriate to train on, for example, the following
Monday.

[131] As shown in Figure 4a, a graph 400 of Us-CRP mg/L 405 is plotted against
date 410 over a period of 29 July 2014 to 8 August 2014. As shown in the graph 400
the immune system activity of the subject fluctuates. In this graph there is no
interpretation of the data points 415 obtained from the subject. The data points 415

are as follows:

Date Us-CRP
29 July 2
31 July 0.58
2 August 2.1
4 August 1
6 August 2.55
8 August 2.52
TABLE 1
[132] The physiologic data is obtained and stored on the server 120 and in

database 125.

[133] As shown in Figure 4b the graph 400 may be interpreted by the processing
component in the server 120 to resolve the periodicity and dynamics of the immune
cycle. By joining the data points 415 along line 420 while it is possible to interpret this
good data using this arrangement it would be appreciated that unless continual data
is obtained it is difficult to interpret the data unless periodic analysis is carried out.

[134] Similarly, in Figure 4c the graph 400 includes points 415 in which linear
trend analysis 425 is carried out but again suffers from not being able to identify the

individual’s immune cycle without appropriate context and analysis.

[135] Preferably the system and method as previously mentioned uses a curve
of best fit 430 to analyse the data as shown in the graph 400 in Figure 4d. In which a
period of approximately seven days 435 is discerned using curve of best fit, in this
instance when a polynomial trend analysis (shown as curve 430) is applied to the
data points 415.
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[136] The periodicity of the immune cycle can be derived from any other
mathematical models as appropriate. In the present example it has been carried out
by polynomial trend analysis (shown as curve 430). It will be appreciated that other
analysis methods including but not limited to polynomial trend analysis, trigonometric
analysis such as sign and cosine function, harmonic functions, periodic frequentation
(or calculated manually by measuring the time period for one point in a wave of the
cycle to the same point in the next wave, e.g. peak to peak or trough to trough or
peak to trough for half a period and extending it). In short it will be appreciated that
any number of mathematical models may be applied to determine a curve of best fit
for the data and therefore highlight the periodicity of the subject’s immune cycle.

[137] Figure 4e is a graph 400 with a sine wave like function 440 applied with the
same periodicity overlayed to enable extrapolation of the individual’s predicted
immune status and cycle in the future. As can be seen, the individual’s immune cycle
can be extrapolated from the data points 415 by the polynomial trend analysis 430 to

determine at which point in the future the subject’s immune status and cycle will be.

[138] In Figure 4e it can be seen that there are peaks and troughs in the immune
activity over the time period and extrapolating those data points 415 provides an
indication of the immune activity of the subject in the near future. At this point, the
subject or a person using the system 100 may make a determination based on the
particular day they are using the system as to whether or not the subject should
engage in the “rest or stress” activities. For example, in the case of 2 August 2014 to
4 August 2014 the immune activity is decreasing, and the immune system is in an
anti-inflammatory phase, therefore a decision may be made on these days to not
carry out a certain activity, whereas on 6 August 2014, in the pro-inflammatory phase

it may be optimal to carry out certain activities.

[139] Figures 4a to 4e are examples of blood readings, in particular Us-CRP in a
subject as they relate to immune activity but it will be appreciated that other

biomarkers can be used.

[140] Figure 5a shows a graph of Us-CRP 505 v time and body temperature (BT)
515 v time over the period of 1 September 2014 to 1 October 2014. As can be seen in
the graph, both the body temperature and Us-CRP of the subject’s cycle with a
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periodicity 535 of approximately 7-days when a best fit curve is applied to the data to
resolve the periodicity and dynamics of the immune cycle. As can be seen, sufficient
but not necessarily serial measurements are necessary to enable analysis using the
curve of best fit periodicity model to determine the cycle. Below is a table of the

dataset used in Figure 5a:

Date BT °C expand Us-CRP
9/09/2014 36.64 0.03
10//09/2014
11/09/2014 0.01
12/09/2014 36.05
13/09/2014 36.15 0.03
14/09/2014
15/09/2014 36.75 0.03
16/09/2014 37.05
17/09/2014 36.35 0.02
18/09/2014 36.07
19/09/2014 36.7 0.06
20/09/2014
21/09/2014
22/09/2014 35.95

TABLE 2

[141] In operation, a sampling component 130 is be worn by a subject. The

sampling component 130 is a device which constantly monitors temperature and
sends it to the server 120. The graph of the immune cycle provided in Figure 5a is a
result of the data obtained by the sampling component 130. The sampling
component 130 may be a thermometer or a device similar to the Duofertility™ device
and the like (i.e. a device which takes numerous temperature readings throughout the
day/night to ascertain the true basal temperature of a subject). The system 100 of the
present invention utilises this data in the processing component to analyse this
physiological data and thereby determine the periodicity and dynamics of the immune
cycle of the subject.

[142] Figure 5b shows a graph of Us-CRP mg/L 505 versus time/date 505 of a
subject who is female who is 24 years of age, is a non-smoker, attends the gym five
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days per week on average and is otherwise a fit and healthy person (but not a

professional athlete).

[143] As can be seen in the graph 500 the Us-CRP 505 of the subject cycles
over a period 535 of approximately seven days as shown by polynomial trend

analysis 530 of data points 520. The data for the table is shown in Table 3 below:

Date Us-CRP
October 18, 2014 0.12
October 20, 2014 0.75
October 22, 2014 0.24
October 24, 2014 0.15
October 25, 2014 0.17
TABLE 3

[144] Figure 5c is a graph 500 of Us-CRP 505 versus date 510 of the subject
who is a 28 year old male who is a smoker and a non-gym goer. Again, over a period
535 of seven days it can be seen from data points 520 having polynomial analysis
530 applied there is a periodicity of the immune cycle as shown against sine wave like
function 540.

[145] The data for Figure 5c is shown below:
Date Us-CRP
October 20, 2014 0.26
October 22, 2014 0.18
October 24, 2014 0.23
October 25, 2014 0.54
TABLE 4
[146] Figure 5d is a graph 500 of Us-CRP 505 versus date 510 of the subject

who is a male, 28 years of age, a non-smoker and frequents the gym approximately 3
times per week. Again, over a period 535 of seven days it can be seen from data
points 520 having polynomial analysis 530 applied there is a periodicity of the immune

cycle as shown against sine wave like function 540.

[147] The data for Figure 5d is shown below:
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Date Us-CRP
November 11, 2014 0.48
November 13, 2014 0.16
November 15, 2014 0.08
November 17, 2014 0.12
November 19, 2014 0.16
TABLE 5
[148] Figure 5e is a further graph 500 of Us-CRP 505 versus date 510 of a

subject who is a male, 28 years of age, a smoker and an irregular gym goer. Again,
over a period 535 of seven days it can be seen from data points 520 having
polynomial analysis 530 applied there is a periodicity of the immune cycle as shown
against sine wave like function 540.

[149] The data for Figure 5e is shown below:
Date Us-CRP
February 3, 2015 1.05
February 5, 2015 0.46
February 7, 2015 0.25
February 9, 2015 1.26
February 11, 2015 0.42
February 13, 2014 0.65
TABLE 6
[150] Figure 5f is a further graph 500 of Us-CRP 505 versus date 510 of a

subject who is a male, 28 years of age, a non-smoker and an irregular gym goer.
Again, over a period 535 of seven days it can be seen from data points 520 having
polynomial analysis 530 applied there is a periodicity of the immune cycle as shown
against sine wave like function 540.

[151] The data for Figure 5f is shown below:
Date Us-CRP
February 3, 2015 0.42
February 5, 2015 0.76
February 7, 2015 0.63
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February 9, 2015 0.23
February 11, 2015 0.38
February 13, 2014 0.17
TABLE 7

[152] Figure 5g is a further graph 500 of Us-CRP 505 versus date 510 of a
subject who is a male, 28 years of age, a smoker and a regular gym goer. Again,
over a period 535 of seven days it can be seen from data points 520 having
polynomial analysis 530 applied there is a periodicity of the immune cycle as shown
against sine wave like function 540.

[153] The data for Figure 5g is shown below:

Date Us-CRP
February 5, 2015 0.04
February 7, 2015 0.08
February 9, 2015 0.12
February 11, 2015 0.11
February 13, 2014 0.06
TABLE 8
[154] It can be seen that the range of the measurements of the biomarker used

(Us-CRP) vary between individuals but are all within an acceptable “normal” range for
the assay. The accuracy of the measurements is dependent on the choice of the
marker and the sensitivity of the device and or assay used to determine the
measurements. Without being limited by theory, these variations in ranges could be
due to genetic or environmental factors. Regardless of the variability in the ranges of
the biomarker between individuals, the immune status and or immune cycle is

discernable in all individuals tested.

[155] Figure 6 illustrates an alternative embodiment of the present invention,
namely a method 600 for improving a subject’s physiological response to an activity
and providing a recommendation. At step 605 data is obtained via electronic devices
105 or 110. The data obtained relates to the activity that the subject is participating
in. For example, the activity may be training, rehabilitation, elective or non-urgent
surgery, general well-being or a health action plan. This may be selected from a menu
or similar or may be entered manually. The data relating to the activity may be
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obtained manually from the user input component of the system or may be
predetermined for a particular activity. For example, the system may be a pre-surgery
or training system in which case the activity data may be predetermined. In any event,
some data may additionally be input relating to the activity such as, for example, the
type and or intensity or volume of exercise being carried out. The data at step 605
may be obtained via an electronic input device such as a keyboard via electronic
devices 105, 110. In particular, the data obtained may relate to the activity (e.g.,
health regimen, elective non-urgent surgery, rehabilitation) that the subject is
participating in. For example, data that may be obtained via devices 105 and 110 may
include the type of activity that is being carried out, for example, training,
rehabilitation, a particular sport, the type of mammal that the activity relates to (e.g., a
human, a horse or a dog). Anthropometric or biometric data may be obtained as well
which may include the subject’'s age, weight, height, ethnic background and in
addition other information such as nutritional and dietary intake, lifestyle habits.
Control then moves to step 610 in which a sampling component 130 obtains
physiological data from the subject and stores it on a database 125 via server 120.
The physiological data may include a biomarker, or immune system marker, biometric
data or physiological data such as, the basal or resting temperature of the subject for
example. These may be obtained via various sampling devices, or, in the case or
temperature for example, the temperature may be input manually by the subject.
Blood test results such as CRP may also be manually input by a doctor or coach or
trainer. For example, obtaining physiological data automatically via a sampling device
may be via a wearable device worn by the subject. Obtaining physiological data
manually via the sampling device may be the user manually entering values (such as

temperature etc.).

[156] Once the physiological data has been obtained, at step 615 a processing
component within the server 120 analyses the physiological data to determine and
resolve the periodicity and dynamics of the immune cycle or immune status. In
particular, the server 120 then analyses the physiological data to estimate the
immune status and or immune cycle. The server 120 then sends the information
relating to the immune status and or cycle to the electronic device 105, 110 via the
network 115.
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[157] After determining the immune status and or cycle of the subject (and in
particular where in the immune cycle the subject is currently (immune status), at step
620 the activity data obtained at step 605 is compared against the immune status and
or immune cycle of the subject using an inference engine to derive a conclusion from
the facts and rules contained in a knowledge database. The present invention uses
the results of the analysis of the data to derive the immune status or cycle of the
subject to create a recommendation related to an activity so as to determine the
optimal time for carrying out a particular activity or schedule of activity in the near
future. Alternatively, the recommendation may provide a list of activities related to the

current status.

[158] Control then moves to step 625 in which a recommendation is provided via
devices 105, 110.

[159] Figure 7 schematic diagram of the invention as it relates to the activity of
carrying out surgery on a subject. In operation, the subject may be planning or
scheduled to undergo elective or non-urgent surgery and so as to ensure that the
surgery is carried out at an optimal time to enhance recovery or ascertain the severity
of the impact of the surgery in light of the subject's immune cycle or immune status,
the system 100 of the present invention is utilised. One or more sampling components
130 are used in association with device 105, 110 to measure and obtain physiological
data of the subject. As described with reference to Figure 1, the physiological data is
communicated via a communications network 115 to server 120. In the context of
elective or non-urgent surgery the sampling components 130 may include blood
analysis devices, saliva sampling devices and the like. They may be portable, or,
since surgeries are likely to occur in a hospital, they may be standalone non-portable
equipment. The system 100, via the electronic device 105, 110 provides an input
screen 705 for the user of the system to provide information relating to the activity. In
the context of surgery, screen shot 705 may include any number of parameters which
will assist the system 100 in determining whether or not it is an appropriate time or to
enhance recovery or ascertain the severity of the impact of the surgery in light of the
subject's immune cycle and status for time of the surgery to be carried out on the
subject. For example, if the proposed date or time of the surgery is known it is
inserted. The proposed time of the surgery may be based on conditions such as the

availability of the surgeon and may have one or more time windows or options
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available for surgery. Alternatively, if a number of potential dates are available for
selection these can be inputted and a recommendation can be made based upon
those inputted

[160] The system 100 utilises this activity data together with the physiological
data and the subject’'s immune cycle and status to determine an appropriate
recommendation. At the server 120 the physiological data is retrieved from the
database where it is stored and analysed to estimate a periodicity of the cycling of the
physiological data and thereby determine the current or near future status of the
immune cycle of the subject. By comparing the immune cycle with the information
related to the activity gathered via display 705 on devices 105, 110, the system 100
uses an inference engine located on server 120 to determine when an appropriate
time for surgery to be carried out on a subject is so as to enhance recovery or
ascertain the severity of the impact of the surgery in light of the subject's immune
cycle. For example, if the subject is in a pro-inflammatory phase in their immune cycle
and according to the information received via screen shot 705 surgery is to be carried
out immediately then the system 100 will determine that in this instance that the
surgery would not be optimal or should not be carried out and this may be displayed
on screen 710 on device 105 or 110. In another aspect, the system 100 will determine
the impact in this instance of the surgery and recommend actions such as taking anti-
inflammatory medication to reduce the heightening of the inflammatory response such
as swelling and soreness and this may be displayed on screen 710 on device 105 or
110.

[161] Figure 8 schematic diagram of the invention as it relates to the activity of a
lifestyle choice in a subject where the advice may be to “rest” or to “stress”, where
rest may indicate an early night, no or less intense physical activity or training and
“stress’ may indicate suitable time for more intense activity because at this time there
will be less severe consequences, minimised recovery time from the same or more
intense activity. In operation, the subject may be planning or scheduled to socialise
and so as to determine whether or not to “rest or stress” (based on the subject’s
immune status or cycle) the system 100 of the present invention is utilised. One or
more sampling components 130 are used in association with device 105, 110 to
measure and obtain physiological data of the subject. As described with reference to

Figure 1, the physiological data is communicated via a communications network 115
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to server 120. In the context of a lifestyle choice the sampling components 130 may
include temperature or saliva sampling devices and the like.

[162] The system 100, via the electronic device 105, 110 provides an input
screen 805 for the user of the system to provide information relating to the activity. In
the context of a lifestyle choice, screen shot 805 may include any number of
parameters which will assist the system 100 in determining whether or not it is an
appropriate time to undertake an activity. For example, whether or not the subject
should exercise or the intensity of the work out. In this case, the activity is exercise
and the system and method of the invention will determine a recommendation. Other
information may be obtained such as the type or intensity of activity and the proposed

time for the activity may be obtained.

[163] The system 100 utilises this activity data together with the physiological
data and the subject’'s immune cycle and status to determine an appropriate
recommendation. At the server 120 the physiological data is retrieved from the
database where it is stored and analysed to estimate a periodicity of the cycling of the
physiological data and thereby determine the immune cycle and status of the subject.
By comparing the immune cycle and status with the information related to the activity
gathered via display 805 on devices 105, 110, the system 100 uses an inference
engine located on server 120 to determine whether or not it is an appropriate time or
the consequences for the subject if they undertake a particular activity. For example,
if the subject is in a pro-inflammatory phase in their immune cycle and, according to
the information received via screen shot 805, the activity is an inflammatory
stimulating activity such as physical training, then the system 100 will determine that
in this instance that the subject should "rest” or undertake lighter or less intense
activity or recommend recovery measures such as taking anti-inflammatory
medication, ice baths or such to reduce the heightening of the inflammatory response
such as swelling and soreness likely to result from the activity. This may be displayed
on screen 810 on device 105 or 110. In this example, 810 outputs the date, the type
of activity, a recommendation based on the immune cycle or status of the subject. In
addition, it may display or output specific parameters such as the recommended
intensity of exercise given the immune cycle and status, whether recovery measures
should be in place, and suggested recovery activities for example. If the activity is

one such as vaccination where it is used to stimulate an immune response, and the
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response desired from the activity is a heightened immune response, then the system
will send a different recommendation such as best dates according to the current or

near future status of the individual’s immune cycle.

[164] While the examples of Figures 7 and 8 relate to activities of elective or non-
urgent surgery and lifestyle choices respectively, it will be appreciated that the system
and method of the present invention allows for the provision of recommendations on
an activity for the benefit of the subject and to minimise the risk of injury and
prolonged recovery in the subject. In particular, the present invention provides
coaches as well as athletes the ability to assess the influence of the immune system
on the athletic potential of a subject(s) as well as to structure a team as a
consequence thereby enabling them to produce the most effective and/or the most
ideal team. Coaching decisions may then be based on where a subject is in their
immune cycle on a given day or future date. For example, current training regimens
are unable to determine whether a subject is likely to respond optimally to training,
performance, recovery and injury. Knowledge of an individual’'s immune status will
help manage training, performance, potential injury and recovery. The system and
method of the present invention assist in selection of a player for example in light of

their immune status.

[165] Advantageously, the system and method of the present invention allows for
the provision of recommendations where the activity is rehabilitation so as to
minimise/hasten recovery time, prevent overtraining, prevent the compounding of
existing injuries and the chance of further injury(s), rest and recover at the appropriate
time as well as increase the efficiency of training and rehabilitation.

[166] In addition, the system and method of the present invention may assist in
recognising to whom and when a possibly small but critical difference in a subject’s
training and or playing schedule should be made. For example, via the system and
method of the invention, selecting appropriate times to train, type of training or rest
and recover based on the individual’s immune status and likely effects in recovery

times in a subject after training and/or injuries.

[167] Using the processed biometric and physiological data and

recommendations from the system and method of the invention, various individual or
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coaching decisions affecting physical outcomes may be made. For example, a coach
may decide to select an athlete to play (“play an athlete”) or decide not to select an
athlete to play or reduce playing time “bench an athlete” depending on the athlete’s
immune status, indicating an ability or inability to perform, respond or recover at the
required or ideal level. Alternatively, a coach may review the information provided
and/or recommendations provided from the system and make a coaching decision
based on the recommendation. This coaching step would be implemented prior to or
during a sporting event. For example, based on the provided physiological data, the
coach may determine that a particular athlete is not capable of playing to full
potential/wants to avoid over doing it, exposing the athlete to injury (because recovery
time may be long if an injury is sustained) or overstressing the player. The coach may
then decide to rest the athlete or temporarily remove the athlete from the sporting
event until he or she is rested and ready to return to the game or not return at all so
as to minimise any detrimental consequences. Further, the coach may decide to
rotate players during an event to ensure athletes are performing optimally for the
entirety of the event and/or not at heightened risk and detrimental immunological

consequences from injuries.

[168] The system and method of the present invention allows for the provision of
recommendations where the activity is vaccination so as so maximise the response to

the vaccine.

[169] The system and method of the present invention further can be applied to
subjects who have suffered physical injuries or insults including but not limited to
those of a serious nature such as those that have resulted from a traumatic event
such as a heart attack or stroke or motor vehicle accident, spinal cord injury, loss of
limb(s) and brain damage who often undergo rehabilitation, physiotherapy and
training as well as those of a non-serious nature including but not limited to bone
fractures, muscle tears, pulls and strains and torn ligaments who also often undergo
rehabilitation, physiotherapy and training. These subjects will benefit from a training or
rehabilitation action plan that takes into consideration their immune cycle and status
so as to minimise or hasten recovery time, prevent overtraining, prevent the
compounding of existing injuries and the chance of further injury(s) as well as
increase the efficiency of training and rehabilitation. There is known variability in

soreness and recovery in individuals who may undertake the same activity.
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Knowledge of immune status of the individual will provide insights into the response to
the activity. For example, if the individual is in a pro-inflammatory state this may lead
to an amplified immune response and or a longer recovery time. Recommendations
for recovery measures would be given. Alternatively if an individual is in an anti-

inflammatory phase, recovery time and soreness would be shorter.

[170] The above description of embodiments of the present invention is provided
for purposes of description to one of ordinary skill in the art. It is not intended to be
exhaustive nor to limit the invention to a single disclosed embodiment. It should be
appreciated that various changes and modifications may be made to the
embodiments described herein without departing from the spirit or scope of the
invention. Accordingly, this invention is intended to embrace all alternatives,
modifications and variations of the present invention that have been discussed herein,
and other embodiments that fall within the spirit and scope of the above described

invention.
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Claims:

1. A system for determining the immune status or immune cycle in a subject, the

system including:
a sampling component for obtaining physiological data from the subject;

a data storage component for storing the physiological data obtained from the

subject;

a processing component to analyse the physiological data and thereby determine the
immune status or periodicity of the immune cycle and the immune cycle of the

subject; and

an output component for outputting the immune status or periodicity of the immune
cycle, and the immune cycle of the subject and/or the future status or immune cycle
of the subject.

2. The system of claim 1, wherein the processing component further includes an
inference engine to compare the immune cycle and/or status of a subject with an

activity database and generating a recommendation for an activity for the subject.

3. A system for improving a subject’s physiological response to an activity, the

system including:
an input component for obtaining data relating to the activity and/or the subject;
a sampling component for obtaining physiological data from the subject;

a data storage component for storing the physiological data obtained from the

subject;

a processing component to analyse the physiological data and thereby determine the

periodicity of the immune cycle and the immune cycle or status of the subject; and

an output component for outputting the periodicity of the immune cycle, the immune
cycle and/or status of the subject and the current or future status of the subject’s

immune system and/or cycle.
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4. The system of claim 3, wherein the processing component further includes an
inference engine to compare the activity data and the immune cycle and or status of

subject and generate a recommendation for the subject.

5. The system of claim 1 and 3, wherein the activity includes one or more of a
training schedule, fitness regime, vaccinations, rehabilitation, elective or non-urgent
surgery, diet and dietary intake, intake of supplements, medications, well-being and
health and lifestyle decisions.

6. The system of claim 1 or 3, wherein the input component further obtains
anthropometric and biometric data relating to the subject.

7. The system of claim 3, wherein the input component further obtains

anthropometric data relating to the activity.

8. The system of claim 3, wherein the input component further obtains data
relating to nutritional intake, preferences and lifestyle habits of the subject.

9. The system of claim 3, wherein the input component further obtains data
related to the day of an activity such that the inference engine compares the timing
of the activity, the activity data and the immune cycle and/or status of subject and

generates a recommendation for the subject.

10. The system of claim 1 or 3, wherein the processing component further
includes an inference engine to compare the immune cycle and/or status of subject

and generate a recommendation for the subject.

11.  The system of claim 1 or 3, wherein the physiological data is an immune
system marker or surrogate biomarker or characteristic by which the immune cycle

and/or status can be identified such as basal or resting temperature.

12.  The system of claim 4, wherein the recommendation includes carrying out the
activity, avoiding the activity, determining intensity of the activity, postponing the
activity for a period of time or hastening the activity.

13.  The system of claim 4, wherein the recommendation includes recovery
measures related to the activity in light of the individual’s immune status.
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14.  The system of claim 1 or 3, wherein the immune cycle and/or status is
determined by serial time dependent variations in the physiological data.

15.  The system of claim 1 or 3, wherein serial time dependent variations in the
physiological data includes at least two or more instances of physiological data to

determine the immune dynamics and/or immune status of the individual.

16. The system of claim 1 or 3, wherein a serial time dependent variations in the
physiological data includes three or more instances of physiological data to
determine the periodicity of the immune cycle and/or status of the individual.

17.  The system of claim 1 or 3, wherein the sampling component includes one or

more devices which measure physiological data.

18. The system of claim 1 or 3, wherein the sampling component includes an
input device to manually receive physiological data

19. The system of claim 18, wherein the manually entered physiological data
entered includes one or more of biomarker, surrogate biomarker level or

temperature.

20. The system of claim 17 wherein the one or more devices include a contact or
non-contact temperature sensor, a blood biomarker sensor, blood testing unit or

salivary collection unit.

21. A method for determining the immune status and/or immune cycle in a

subject, including the steps of:
obtaining physiological data from the subject;

analysing the physiological data and thereby determining the immune status and/or

cycle of the subject; and

outputting the immune status or periodicity of the immune cycle, and the immune

cycle of the subject and or the future status or immune cycle of the subject.

22. A method for optimizing a subject’s physiological response to an activity, in a

subject, including the steps of:
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obtaining data relating to an activity and/or physiological data from the subject; and

making one or more recommendations based on the activity and the subject’s

current or future status in their immune cycle.

23. The method of claim 22, wherein the immune status and/or immune cycle is
determined by the method of claim 21.

24. A method for improving a subject’s physiological response to an activity,

including the steps of:
obtaining data relating to the activity;
obtaining physiological data from the subject;

analysing the physiological data and thereby determining the immune cycle and/or

status of the subject; and

making recommendations based on the activity data and the subject’s current or

future status in their immune cycle.

25. The method of claim 22, wherein the method further includes the step of:
comparing the activity data and the immune cycle and/or status of the subject to
generate a one or more recommendations based on the combination of the

physiological data and activity data.

26. The method of claim 24, wherein the activity or action plan is any one or more
related to training, rehabilitation, elective and non-urgent surgery, well-being and
health, lifestyle or vaccinations decisions.

27. The method of claim 24, wherein the physiological data includes one or more

of a biomarker, surrogate biomarker level or temperature.

28. A method for determining an immune status or immune cycle in a non-
diseased subject, or improving a subject’s physiological response to an activity, said
method comprising a use of the system of any one of claims 1 to 20.
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