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EVALUATING AN INDIVIDUAL’S
CHARACTERISTICS OF AT LEAST ONE
PHENOTYPE VARIABLE

TECHNICAL FIELD

[0001] The present invention relates to a method of pro-
viding a basis for an evaluation of an individual’s charac-
teristics of at least one phenotype variable, and especially to
such method using said individual’s body composition
parameter values.

BACKGROUND

[0002] An individual’s characteristics of a phenotype vari-
able is interesting to evaluate in order to be able to act
preventively with regards to said health status, i.e. the
possibility or risk for development of a particular disease or
syndrome. This could for instance be connected to the
individual’s propensity for type 2 diabetes, cardiovascular
diseases (CVD), high blood pressure, angina, stroke or heart
attack.

[0003] It is common to use BMI (Body Mass Index),
having the individual’s length and weight as input param-
eters, as a measurement of some propensity determinations.
It is however an established fact that anthropometric mea-
sures, such as BMI, are poor predictors of body fat distri-
bution and associated metabolic risk, particularly at an
individual level.

[0004] Consequently, a more accurate basis for evaluating
an individual’s characteristics of phenotype variables is
needed.

SUMMARY

[0005] Itisan object of the present invention to provide an
improved method for providing a basis for an evaluation of
an individual’s characteristics of at least one phenotype
variable compared to known methods.

[0006] The invention is defined by the appended indepen-
dent claims, with embodiments being set forth in the
appended dependent claims, in the following description and
in the drawings.

[0007] According to a first aspect of the invention, a
method of providing a basis for an evaluation of an indi-
vidual’s characteristics of at least one phenotype variable is
provided. The method comprises the steps of acquiring at
least two of the following parameter values of the individu-
al’s body out of the group: amount of visceral fat, amount of
subcutaneous fat, volume of at least one tissue compartment,
concentration of fat infiltrated in at least one tissue com-
partment, concentration of fat infiltrated in at least one
organ, and concentration of fat in bone marrow; determining
a body composition profile, BCP, for the individual using
said at least two acquired parameter values in combination,
and comparing the BCP for the individual with parameter
values which are based on previously stored BCPs of other
individuals.

[0008] The characteristics of at least one phenotype vari-
able may be a parametric or non-parametric description of
the at least one phenotype variable. The phenotype variable
may for instance be HBAlc, blood pressure, age, or health
state.

[0009] The outcome of the comparison of the method
according to the present invention may be that the BCP, is
connected or categorized to previously stored BCP based
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parameter values. Based on such connection or categoriza-
tion, an evaluation of the individual’s characteristics of at
least one phenotype variable may be made based on phe-
notype variable data connected to said parameter values
based on previously stored BCPs. The phenotype variable
data may for instance be collected data about the individuals
of the BCPs and/or their medical data. The phenotype
variable data may provide a mean value and variance of the
phenotype variable.

[0010] The characteristics of at least one phenotype vari-
able may in one embodiment be provided as a propensity for
a certain health state. The invention may thereby relate to a
method of providing a basis for an evaluation of an indi-
vidual’s propensity for a certain health state.

[0011] The propensity for a certain health state may be a
propensity for a certain disease or syndrome. By evaluating
an individual’s propensity for a certain health state it may be
meant a determination of the individual’s propensity for a
certain health state based on retrospectively collected data.
The retrospectively collected data may as an example indi-
cate that a specific amount or share of the individuals of the
previously stored BCPs had high blood pressure.

[0012] The evaluation of an individual’s characteristics of
at least one phenotype variable may also be meant to
comprise a determination of a risk of a future disease for the
individual. For such determination, prospective data for
individuals represented in the previously stored BCPs may
be used.

[0013] Body composition profiling provided by the pres-
ent invention may allow for a quick and simultaneous
assessment of an individual’s or group’s fat accumulation
pattern, fat and muscle distribution, and balance between
adipose tissue compartments. Different phenotypes
described in a multivariable space may thereby be distin-
guished. The determined BCP may provide an easy inter-
preted multivariable representation to highlight the ectopic
fat compartments and a quick assessment of a subject’s
propensity or risk profile by evaluating the characteristics of
at least one phenotype variable.

[0014] The parameter values may be provided by a pre-
vious partial or full body MRI scan of the individual’s body.
Different methods may be used to extract the parameter
values from the resulting image of the MRI scan. The MRI
scan may provide a water and fat separated image. The BCP
of the individual, the BCP,, may be formed by combining
two or more acquired parameter values. The combined
parameter values may provide a two or more-dimensional
representation constituting the BCP,, which may be visual-
ized in a two or more-dimensional way.

[0015] The parameter values may be used as predictors for
one or more factors that may affect the individual’s charac-
teristics of a phenotype variable.

[0016] An amount of visceral fat may provide a parameter
value representing the mass or volume of visceral fat present
in the individual’s body.

[0017] An amount of subcutaneous fat may provide a
parameter value representing the mass or volume of subcu-
taneous fat in specific regions of the individual’s body, such
as the abdominal area or thighs. The abdominal area in the
individual’s body may be defined as the part of the abdomen
from the top of femoral head to the top of vertebrae T9.
[0018] A volume of at least one tissue compartment may
provide a parameter value representing the volume of a
certain tissue compartment, such as a muscle, in the indi-
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vidual’s body. The tissue compartment may be predeter-
mined. Such predetermined tissue compartment may be one
of'the muscles in the group of: the left or the right front thigh
muscle, the left or the right back thigh muscle.

[0019] A concentration of fat infiltrated in at least one
tissue compartment may provide a parameter value repre-
senting a percentage or ratio of the tissue compartment’s
mass or volume which is constituted of fat. The tissue
compartment may be a muscle, such as a predetermined
muscle. Such predetermined tissue compartment may be one
of'the muscles in the group of: the left or the right front thigh
muscle, the left or the right back thigh muscle.

[0020] A concentration of fat infiltrated in at least one
organ may provide a parameter value representing a per-
centage or ratio of the organ’s mass or volume which is
constituted of fat. The organ may be a predetermined organ.
Such predetermined organ may for example be the liver, the
heart or the pancreas.

[0021] A concentration of fat in bone marrow may provide
a parameter value representing a percentage or ratio of the
bone marrow in the individual’s body which is constituted of
fat.

[0022] The BCP,is compared with parameter values based
on previous BCPs. This data could be parameter values in
multiple stored BCPs, or parametric descriptions (such as
intervals) extracted from parameter values in previously
stored BCPs of other individuals.

[0023] Inone embodiment, the values of volume of at least
one tissue compartment and fat infiltration in at least one
tissue compartment may be acquired for the same at least
one tissue compartment.

[0024] A predetermined tissue compartment, such as a
muscle, may be used for the volume and fat infiltration
values. By using the same tissue compartment for both
parameter values, certain information of the combined val-
ues may be determined. The volume or fat infiltration values
may respectively not give a complete view of the status of
the tissue compartment. A larger volume of a muscle may for
instance manage a larger fat infiltration. Conclusions where
both volume and fat infiltration values for the same tissue
compartment are relevant may thereby be made. The pre-
determined tissue compartment may for instance be a thigh
muscle.

[0025] In another embodiment, the step of determining the
BCP may comprise determining a tissue compartment ratio
by calculating the individual’s body weight divided by the
volume of said at least one tissue compartment.

[0026] The tissue compartment ratio may be a muscle ratio
in the case that the volume of a muscle is used for the
calculation. The muscle ratio may represent a ratio of mass
per volume, for instance kilogram per liter.

[0027] In a further embodiment, the step of determining
the BCP may comprise determining a fat ratio by calculating
the sum of the amount of subcutaneous fat and the amount
of visceral fat, divided by the sum of the amount of
subcutaneous fat, the amount of visceral fat and the volume
of said at least one tissue compartment. The fat ratio, FR,
may further be expressed by the formulae:

_ AF+VF
TAF+VF+TV’
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where AF is the amount of subcutaneous fat, VF is the
amount of visceral fat and TV is the volume of at least one
tissue compartment.

[0028] The at least one tissue compartment may be a
predetermined muscle, such as a thigh muscle. The fat ratio
may represent a percentage of the amount of fat relative to
the combination of the volume of the predetermined tissue
compartment and the fat in the individual’s body. The fat
ratio may thereby provide an indicator of the amount of fat
relative to the amount of tissue compartment volume in the
individual’s body. The tissue compartment volume may be
the thigh muscle volume of the individual.

[0029] Inone embodiment, the length and/or weight of the
individual may be acquired, besides the at least two param-
eter values, and used in the determination of the BCP.
[0030] The length and/or weight of the individual may be
used in combination with the at least two parameter values
to determine the BCP. An extra dimension of the BCP and
the evaluation of the individual’s propensity for a certain
health state may be provided.

[0031] In a further embodiment, the step of comparing the
BCP of the individual may comprise comparing the BCP of
the individual with either BCPs in a data base of other
individuals to find a plurality of similar BCPs, or a prede-
termined parametric description, extracted from other indi-
viduals’ BCPs, of the parameter values constituting the BCP
of the individual.

[0032] The comparison of the BCP of the individual with
data, such as parameter values, based on previously stored
BCPs may be performed in two different ways. As a first
option, the BCP, is compared to BCPs in a data base of other
individuals to find a set of similar BCPs. The similar BCPs
may be BCPs comprising at least the same parameters as the
BCP,, and wherein the parameter values of the BCP; and the
stored BCPs are similar. By similar it may be meant that
each parameter value of the stored BCPs is within a prede-
termined range of the corresponding BCP; parameter value.
The predetermined range may be set for each evaluation
based on characteristics of the data base. The predetermined
range may also be selectable for each individual comparison.
[0033] Alternatively, the BCP, may be compared to a
predetermined parametric description of the parameter val-
ues in the BCP,. The parametric description may be con-
nected to data that may be used for the evaluation of the
individual’s characteristics of at least one phenotype vari-
able. The result of the comparison may depend on the
BCP;’s relation to the parametric description. The step of
comparing the BCP, may comprise looking at parametric
descriptions of the at least two parameters in combination.
The known parametric description may relate to each param-
eter comprised in the determined BCP separately, or to the
combination of parameters in the determined BCP. By
comparing the BCP, with a known or predetermined para-
metric description, data connected to the parametric descrip-
tion may be used to evaluate the present individual’s char-
acteristics of a phenotype variable.

[0034] Inone embodiment, the step of comparing the BCP
of the individual with BCPs in a data base may comprise the
step of selecting a group of stored BCPs from a data base of
stored BCPs, the BCPs of the group having similar BCP as
the individual’s BCP.

[0035] A group of BCPs may thereby be selected, all
which may be similar within a range to the BCP;. For each
of the parameter values used to determine the BCP, a range
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may be set around the value for the individual, wherein a
parameter value of a stored BCP may be determined as
similar to the corresponding parameter value of the BCP, if
it is within said range. The range may be predetermined and
may depend on which parameter it relates to. Known data
connected to the BCPs in the group may then be used for
evaluation of the individual’s characteristics of at least one
phenotype variable. Such known data may be medical
history or outcomes of the individuals of the BCPs in the
group.

[0036] In another embodiment, the parametric description
may comprise at least one parametric interval for each of the
at least two parameter values of the BCP, and the step of
comparing may comprise comparing each of the parameter
values of the individual to the at least one parametric
interval.

[0037] The predetermined parametric intervals in the para-
metric description may be predetermined based on the BCPs
of other individuals. Data connected to the individuals of the
BCPs may have been used to determine the parametric
intervals of interest in the comparison. Each of the parameter
values in the BCP; may be compared to the parametric
interval(s) for that parameter value. The comparisons for all
parameter values of the BCP, may be combined to provide
a basis for an evaluation of the individual’s characteristics of
a phenotype variable.

[0038] In a further embodiment, the step of comparing
may comprise a step of categorizing the individual’s char-
acteristics of at least one phenotype variable into a group
having predetermined phenotype variable characteristics.

[0039] When the BCP, is compared to a selected group of
BCPs, or to a parametric description, the comparison may be
made to categorize the individual’s characteristics of a
phenotype variable with predetermined phenotype variable
characteristics. The comparison may provide information to
select a predetermined category.

[0040] According to a second aspect of the invention, a
computer program product is provided, which is configured
to execute the method according to any of the embodiments
above.

[0041] According to a third aspect of the invention, a
readable computer medium comprising a computer program
product according to the above is provided.

[0042] According to a fourth aspect of the invention, a
system of providing a basis for an evaluation of an indi-
vidual’s characteristics of at least one phenotype variable is
provided. The system comprises an input unit configured to
receive or acquire at least two parameter values of the
individual’s body out of the group: amount of visceral fat,
amount of subcutaneous fat, volume of at least one tissue
compartment, concentration of fat infiltrated in at least one
tissue compartment, concentration of fat infiltrated in at least
one organ, and concentration of fat in bone marrow. The
system further comprises a determination unit configured to
determine a body composition profile for the individual
based on the at least two parameter values in combination,
and a comparing unit configured to compare the body
composition profile of the individual with data which is
based on previously stored body composition profiles of
other individuals. The system may further in embodiments
comprise units configured correspondingly as described for
embodiments of the method above.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0043] The invention will in the following be described in
more detail with reference to the enclosed drawings,
wherein:

[0044] FIG. 1 shows a flow chart of a method according to
an embodiment of the invention;

[0045] FIG. 2 shows a schematic block diagram of a
system according to an embodiment of the invention;
[0046] FIGS. 3A-C show BCP diagrams according to
embodiments of the present invention;

[0047] FIGS. 4A-B show BCP diagrams according to
embodiments of the present invention;

[0048] FIG. 5 shows BCP diagrams according to an
embodiment of the present invention;

[0049] FIG. 6 shows a step of comparison according to an
embodiment of the present invention; and

[0050] FIG. 7 shows example BCPs provided using an
embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

[0051] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown.
This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. In the drawings, like numbers refer to like
elements.

[0052] FIG. 1 illustrates a flowchart of a method 100 of
providing a basis for an evaluation of an individual’s char-
acteristics of at least one phenotype variable according to an
embodiment of the invention. The method 100 comprises a
step of acquiring 102 at least two parameter values of the
individual’s body. The parameter values may be at least two
out of the group of amount of visceral fat, amount of
subcutaneous fat, volume of at least one tissue compartment,
concentration of fat infiltrated in at least one tissue com-
partment, and concentration of fat in bone marrow.

[0053] The method 100 further comprises a step of deter-
mining 104 a body composition profile, BCP, for the
individual using the at least two parameter values in com-
bination. The two or more parameter values are used to
provide, in combination, a representation of the individual’s
body.

[0054] Further, the method 100 comprises a step of com-
paring 106 the BCP, with data which is based on previously
stored BCPs of other individuals.

[0055] FIG. 2 illustrates a system 10 configured to be used
for providing a basis for an evaluation of an individual’s
characteristics of at least one phenotype variable. The sys-
tem 10 comprises an input unit 12 configured to receive or
acquire at least two parameter values of the individual’s
body. The parameter values could be manually entered into
the input unit 12, or automatically received by the input unit
12 from a storing unit in which the parameter values have
been stored, or from an acquisition means configured to
provide the parameter values to the input unit 12. The system
10 further comprises a determination unit 14 configured to
receive the parameter values from the input unit 12 and to
determine the BCP, for the individual using the at least two
received parameter values in combination. Further, the sys-



US 2021/0366616 Al

tem 10 comprises a comparing unit 16 configured to receive
the determined BCP, from the determination unit 14, and to
compare the BCP; with data which is based on previously
stored BCPs of other individuals. The previously stored
BCPs are stored in a storing unit 18. The comparing unit 16
is communicatively connected to the storing unit 18. The
storing unit 18 may be a stored database comprising BCPs
and/or data (parameter values) generated from stored BCPs.
The system 10 is in one embodiment provided by a proces-
sor unit 11, wherein processor unit 11 constitutes all of the
input unit 12, the determining unit 14 and the comparing unit
16. The processor is communicatively connected to the
storing unit 18.

[0056] FIGS. 3A-C illustrate embodiments of BCP,s com-
prising two, three or four parameter values being visualized
in a diagram. FIG. 3A illustrate an embodiment wherein the
BCP, is determined using two parameter values: amount of
visceral fat, VF, and concentration of fat infiltrated in at least
one tissue compartment, FT. A diagram is used to visualize
the BCP,. FIG. 3B illustrate an embodiment wherein the
BCP, is determined using three parameter values: amount of
visceral fat, VF, concentration of fat infiltrated in at least one
tissue compartment, FT, and volume of at least one tissue
compartment, TV. The tissue compartments in FT and TV
are preferably one and the same. FIG. 3C illustrate an
embodiment wherein the BCP; is determined using four
parameter values: amount of visceral fat, VF, concentration
of fat infiltrated in at least one tissue compartment, FT,
volume of at least one tissue compartment, TV, and amount
of abdominal subcutaneous fat, AF.

[0057] Inone preferred embodiment, as illustrated in FIG.
4, six parameter values are used to determine the BCP,. The
parameter values in the BCP, may comprise parameter
values calculated out of one or more of the acquired param-
eter values and/or weight and length of the individual’s
body. In the illustrated embodiment, the six parameter
values are provided by:

[0058] muscle ratio, MR, provided by a calculation of the
body weight of the individual divided by the volume of a
muscle. The at least one muscle may for instance be a front
thigh muscle;

[0059] concentration of fat infiltrated in an organ, OF.
Such organ may for instance be the liver;

[0060] fat ratio, FR, provided by a calculation of the sum
of the amount of abdominal subcutaneous fat and the
amount of visceral fat, divided by the sum of the amount of
abdominal subcutaneous fat, the amount of visceral fat and
the volume of a muscle. Such muscle may for instance be a
front thigh muscle;

[0061] amount of visceral fat, VF;
[0062] amount of abdominal subcutaneous fat, AF; and
[0063] concentration of fat infiltrated in a muscle, FT.

Such muscle may for instance be a front thigh muscle.
[0064] The abdominal subcutaneous fat in the embodi-
ment above may in another embodiment be replaced by
subcutaneous fat in another region of the body.

[0065] FIG. 4A illustrate a BCP, determined using the
parameter values in combination. Another BCP, for another
individual is illustrated in FIG. 4B, using the same param-
eters, but which values in combination provide a different
BCP,. For instance, the individual represented in FIG. 4A
show a higher level of fat infiltrated in the liver, and a higher
amount of visceral fat compared to the individual repre-
sented by the BCP, in FIG. 4B.
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[0066] FIG. 5 illustrates a BCP, determined with the six
parameters as discussed above. The BCP, is in the illustrated
embodiment compared to three BCPs: BCP,, BCP; and
BCP,.. The three of BCPs are selected out of a plurality of
BCPs in a database. The selected BCPs are BCPs compris-
ing values of at least the same parameters as the BCP,. A
selected BCP may comprise additional parameter values, not
used when being compared with the BCP,. Out of the
plurality of BCPs in the database, BCPs are selected which
have parameter values similar to the corresponding param-
eter values of the BCP,. A parameter value of each selected
BCP is categorized as similar when being within a range of
the corresponding parameter value of the BCP,. The range
may in such case be predetermined, and may be individual
for each parameter. The predetermined range may be set as
a numerical value difference, plus and minus, of the param-
eter value of the BCP,, or as a percentage difference, plus
and minus, of the parameter value.

[0067] Each BCP in the database is a previously deter-
mined BCP for another individual. For each such individual,
the database also comprises data D about the individual,
such as health data over time, medical history and phenotype
variables, in the illustrated embodiment provided as D ,-D...
When the BCP; has been compared to the stored BCPs, and
a selection of BCPs are determined as similar to the BCP,,
the data D about the individuals associated with the selected
BCPs may be used to evaluate the characteristics of at least
one phenotype variable for the individual of the BCP,. Such
characteristics of a phenotype variable may be a propensity
for a certain health state such as a propensity for developing
type 2 diabetes, the propensity for future cardiovascular
events, the propensity of being metabolically healthy, or the
propensity for developing a specific type of cancer.

[0068] The data D ,-D associated with the selected BCPs,
BCP -BCP_, may for instance provide information about
whether the individuals of the selected BCPs have had a
cardiovascular disease. Depending on the data associated to
all of the selected BCPs, an evaluation of the propensity for
a future cardiovascular disease for the individual of the BCP,
can be made. If prospective data is used, a risk for future
disease may further be determined.

[0069] FIG. 6 illustrates an embodiment wherein the BCP,
is compared to parametric descriptions PD of the parameters
in the BCP,, here exemplified by parametric descriptions
PD,-PD,. Each parametric description PD comprises para-
metric intervals for each of the parameters in the BCP,. The
parametric descriptions may comprise additional parametric
intervals for parameters not part of the present BCP,. When
comparing the BCP, to the available parametric descriptions
PD, each parameter value in the BCP, is compared to the
parametric intervals in each parametric description PD.
Finally, a parametric description PD will be found when all
the parameter values of the BCP, fall within the respective
parametric interval in the same parametric description PD.
The BCP, is thereby categorized to that parametric descrip-
tion.

[0070] Each parametric description PD is stored with data
D, here exemplified by data D, -D,. The data is associated to
the characteristics of at least one phenotype variable for an
individual categorized to that specific parametric descrip-
tion. The categorization of the BCP, to PD, provides that
data D, can be used for evaluation of the characteristics of
at least one phenotype variable for the individual of the
BCP,. Such characteristics may be a propensity for a certain
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health state such as a propensity for developing type 2
diabetes or the propensity for future cardiovascular events.
[0071] The parametric descriptions and the respective data
are pre-generated based on previously determined BCPs and
the medical data of the individuals thereof. Each parametric
description, and the parametric intervals thereof, may have
been determined based on a plurality of BCPs and the
medical history of the individuals.

[0072] The data D, of parametric description PD, may for
instance provide that an individual whose BCP; has been
categorized thereto has a 50% increased propensity to
develop type 2 diabetes in the future compared to a reference
BCP,,,or reference parametric description PD, .

[0073] The determination of a BCP for an individual may
be used as a tool that can effectively be used to further
understanding of metabolic health. In an exemplary study,
four principal findings were made. First, low ectopic fat,
especially visceral fat and fat infiltrated in a tissue compart-
ment, was positively associated with metabolic health and
significantly higher values were found among subjects with
metabolic diseases (coronary heart disease, CHD, and type
2 diabetes, T2D).

[0074] Second, subjects characterized as CHD and T2D
exhibited different associations to BCP variables; Liver
PDFF (proton density fat fraction) was found to have a
positive association with T2D for all group comparisons and
in the multivariable statistical modelling, whereas the asso-
ciation of liver PDFF with CHD was non-significant in the
group comparison after matching on sex, age, and BMI, and
negative when applying multivariable statistical modelling.
[0075] Third, these associations remained significant after
adjusting the multivariable statistical models for sex, age,
BMI, lifestyle factors, and statin treatment.

[0076] Lastly, within the same sex, age, and BMI groups,
avariety of different individual BCPs were found, exhibiting
different combinations of disease probabilities (CHD and
T2D). Taken together, these findings suggest that there is
more information in the BCP than what can be described by
sex, age, lifestyle or generalized adiposity measured by
BMI. They also show that different BCP phenotypes, or
specific imbalances in fat accumulation, are linked to dif-
ferent diseases.

[0077] The investigation using body composition profiling
has illustrated the need to individualize the description of
metabolic health beyond what is achieved using BMI: the
finding of obese subjects with lower disease probability
comparing them to the normal weight population adds to the
literature on healthy obesity. It was further strengthened by
the comparison between a normal weight subject with
inflated BCP (FIG. 7, top right subject) and obese male with
a more star shaped BCP (FIG. 7, bottom left subject). The
comparison yields a predicted probability for CHD with a
factor 3 higher for the normal weight subject compared to
the obese, a factor 2 higher for T2D, and a factor of about
0.5 lower for being metabolically disease free. Further,
among subjects defined as normal weight, overweight, and
obese, different BCPs were found, some of which associated
with metabolic health, others with only CHD or T2D, and
those exhibiting comorbid disease association. Individuals
exhibiting high predicted probability for being metabolically
disease free (FIG. 7, 1% column) had BCPs more similar to
the metabolic disease free group, represented by the refer-
ence star (see FIG. 4B). Individuals exhibiting high pre-
dicted probability for CHD but low for T2D (FIG. 7, 2"¢
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column) seemed to be characterized by high VAT and MFI,
but low liver fat. Individuals exhibiting high predicted
probability for T2D but low for CHD (FIG. 7, 3™ column)
was characterized by high VAT and liver fat, but low MFIL.
And finally, individuals exhibiting comorbid disease asso-
ciation (FIG. 7, 4” column) was characterized by high VAT,
liver fat, and MFI. With the identification of specific phe-
notypes defined by the BCP, and associated to different
health state propensities, more targeted and effective disease
treatments could be developed. Further, with an individual-
ized description of a patient’s metabolic disease status there
is potential for highly individualized intervention plans.
[0078] InFIG. 7, MRI scans of individuals in the example
study is shown, wherein the scan illustrations are segmented
to show visceral adipose tissue and abdominal adipose
tissue. The BCPs with six parameter values are further
shown. Further information is given by CHD=coronary
heart disease; FR=fat ratio, MDF=metabolic disease free;
MFI=muscle fat infiltration; PDFF=proton density fat frac-
tion (concentration of fat infiltrated in organ); T2D=type 2
diabetes; TAATi=total abdominal adipose tissue index (ab-
dominal subcutaneous fat); VATi=visceral adipose tissue
index (visceral fat); WMR=weight-to-muscle ratio (muscle
ratio).

[0079] In the drawings and specification, there have been
disclosed preferred embodiments and examples of the inven-
tion and, although specific terms are employed, they are
used in a generic and descriptive sense only and not for the
purpose of limitation, the scope of the invention being set
forth in the following claims.

1. A method of providing a basis for an evaluation of an
individual’s characteristics of at least one phenotypic vari-
able, the method comprising the steps of:

acquiring at least two of the following parameter values of

the individual’s body out of the group:

amount of visceral fat (VF);

amount of subcutaneous fat (AF);

volume of at least one tissue compartment (TV);

concentration of fat infiltrated in at least one tissue
compartment (FT);

concentration of fat infiltrated in at least one organ
(OF); and

concentration of fat in bone marrow;

determining a body composition profile, BCP, for the

individual using said at least two acquired parameter

values in combination;

comparing the BCP for the individual with parameter

values which are based on previously stored BCPs of
other individuals.

2. The method according to claim 1, wherein the values of
volume of at least one tissue compartment (TV) and fat
infiltration in at least one tissue compartment (FT) are
acquired for the same at least one tissue compartment.

3. The method according to claim 1, wherein the step of
determining the BCP comprises determining a tissue com-
partment ratio (MR) by calculating the individual’s body
weight divided by the volume of said at least one tissue
compartment.

4. The method according to claim 1, wherein the step of
determining the BCP comprises determining a fat ratio (FR)
by calculating the sum of amount of subcutaneous fat and
the amount of visceral fat, divided by the sum of the amount
of subcutaneous fat plus the amount of visceral fat and the
volume of said at least one tissue compartment.
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5. The method according to claim 1, wherein the length
and/or weight of the individual is acquired, besides the at
least two parameter values, and used in the determination of
the BCP.

6. The method according to claim 1, wherein the step of
comparing the BCP of the individual comprises comparing
the BCP of the individual with either:

BCPs (BCP,, BCP;, BCP,) in a data base of other

individuals to find a plurality of similar BCPs, or

a predetermined parametric description (PD,-PD,),
extracted from other individuals’ BCPs, of the param-
eter values constituting the BCP of the individual.

7. The method according to claim 6, wherein the step of
comparing the BCP of the individual with BCPs (BCP,,
BCPg, BCP,) in a data base comprises the step of selecting
a group of stored BCPs from a data base of stored BCPs, the
BCPs of the group having similar BCP as the individual’s
BCP.

8. The method according to claim 6, wherein the para-
metric description (PD,-PD,) comprises at least one para-
metric interval for each of the at least two parameter values
of the BCP, and wherein the step of comparing comprises
comparing each of the parameter values of the individual to
the at least one parametric interval.

9. The method according to claim 1, wherein the step of
comparing comprises a step of categorizing the individual’s
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characteristics of at least one phenotypic variable into a
group having predetermined phenotype variable character-
istics.

10. A computer program product configured to execute
the method of claim 1.

11. A readable computer medium comprising a computer
program product according to claim 10.

12. A system for providing a basis for an evaluation of an
individual’s characteristics of at least one phenotype vari-
able, the system comprising:

an input unit configured to receive or acquire at least two
parameter values of the individual’s body out of the
group:
amount of visceral fat;
amount of subcutaneous fat;
volume of at least one tissue compartment;
concentration of fat infiltrated in at least one tissue

compartment;
concentration of fat infiltrated in at least one organ; and
concentration of fat in bone marrow;

a determination unit configured to determine a body
composition profile (BCP, ) for the individual based on
the at least two parameter values in combination; and

a comparing unit configured to compare the body com-
position profile of the individual with data which is
based on previously stored body composition profiles
of other individuals.
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