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RESUMEN

A principios del siglo XX1, se introdujo la medicina de sistemas P4 con sus elemen-
tos predictivos, preventivos, personalizados y participativos para reemplazar el modelo
biomédico tradicional. Los criticos de la medicina P4 afirman que presenta un holismo
técnico en lugar del holismo humanista tradicional. Para abordar esta critica, se propone
un modelo médico P7 para humanizar la medicina de sistemas distinguiendo entre dos
Ps: la P fisico-biomolecular y la P personal, que a menudo se combinan con la P persona-
lizada de la medicina P4. La P personal de la medicina P7 se desatrolla en términos del
petsonalismo tradicional y el nuevo materialismo contemporaneo.
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ABSTRACT

At the beginning of the 21st century, P4 systems medicine with its predictive, pre-
ventive, personalized and participatory elements was introduced to replace the traditional
biomedical model. Critics of P4 medicine claim that it exhibits technical holism rather
than traditional humanistic holism. To address this criticism, a P7 medical model is pro-
posed to humanize systems medicine by demarcating between two Ps: the physical-
biomolecular P and the personal P, which are often conflated with the personalized P of
P4 medicine. The personal P of P7 medicine is developed in terms of traditional person-
alism and contemporary new materialism.

KEYWORDS: Owmics, Personalized medicine, Precision medicine, Systems medicine.

I. INTRODUCTION

During the twentieth century, systems theory, especially as es-
poused by Ludwig von Bertalanffy (1968), was incorporated into biology,
which resulted in the rise of systems biology [Marcum (2009), Trewavas
(2006)]. At the start of the twenty-first century, systems medicine
emerged from systems biology [Marcum (2020)]. Specifically, Leroy
Hood and colleagues introduced a notion of systems medicine called P3
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medicine [Hood, ¢z a/. (2004)]. The first P, predictive, pertains to identify-
ing genetic polymorphisms that are associated with developing particular
diseases. The next P is preventive in which pharmacogenetics is utilized
to develop preventive drugs — in contrast to therapeutic drugs — that
would block the expression of the predicted disease. The final P, person-
alized, is an outcome of the first two Ps and entails the patient’s specific
genomic and other biome/omics or digital data for providing therapy tai-
lored for the patient. The next stage in the evolution of P3 medicine was
the addition of a fourth P, participatory. As Hood (2013) later elaborates
on this P, it involves more than simply passive but rather active partici-
pation of the patient. For Hood and colleagues, P4 medicine represents a
change from a traditional biomedical approach that is reactive, to a sys-
tems medical approach that is proactive [Hood, ¢z a/. (2012)].

P4 medicine has been embraced but modified within the medical
community, particularly with the appearance of P5 and P6 medicine.
There are several types of P5 medicine. One type pertains to the addition
of a population P to P4 medicine, and it revises each of the other four Ps
from an epidemiological perspective [Khoury, ¢z a/. (2012)]. Another type
of P5 medicine includes addition of a political P to P4 medicine, espe-
cially in terms of addressing bio-medicolegal injustices through protec-
tion of a patient’s dignity and values [Ferrara (2017)]. A final type of P5
medicine adds a psycho-cognitive P to P4 medicine [Gorini and Pra-
vettoni (2011), Pravettoni and Triberti (2020)]. Nicola Bragazzi (2013a)
has introduced the notion of “psychiatome” to denote this P. Finally,
advocates of this P5 medicine have expanded it to include a sixth public
P [Bragazzi and Del Puente (2013)]. Bragazzi (2013b) illustrates P6 med-
icine with the clinical case in which a patient, Salvatore laconesi, diag-
nosed with a brain tumor decides to open his clinical records and story
to the public domain to expose the “taboos” and “wall of silence” often
surrounding cancer patients.

There are several critics of P4 systems medicine, who raise various
objections and concerns [Green and Vogt (2016), Vogt, et al. (2014,
2016)]. One of the main criticisms is that the holism which advocates of
systems medicine espouse is not the traditional humanistic holism but ra-
ther a technical holism. Moreover, in P4 medicine, the patient’s integrity,
in terms of preferences and values, is not included in the data clouds but
such clouds are composed entirely of omics data. The patient g#a person
is not part of the algorithmic framework but rather the patient simply
becomes a calculated entity. Rather than being personal, such personal-
ized or systems medicine in the end is impersonal or (de)personal [Hor-
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witz, et al. (2013)]. In other words, the big data of systems medicine re-
duces the human face to a virtual or digital face. Another charge against
systems medicine is that it is at best a rebranding of traditional medicine
and at worst it offers promises that are simply hype and are thereby unat-
tainable or undeliverable [Joyner and Paneth (2019)]. Finally, these criti-
cisms have led Kenneth Weiss (2017) to question whether systems
medicine is even possible.

These criticisms, especially depersonalization, need to be addressed
if systems medicine is to be implemented successfully into the clinic.
Towards that goal, I propose a P7 medicine to humanize systems medi-
cine. The proposed P7 medicine builds off P4-6 medicine not only in
terms of including the various Ps proposed thus far, but also with re-
spect to distinguishing between two Ps — the physico-biomolecular P
and the personal P. These two Ps are often conflated with the personal-
ized P for other approaches to systems medicine. Importantly, the pet-
sonal P, which involves the notion of personhood, addresses especially
the criticism of P4 medicine as impersonal, in order to configure P7
medicine as personal in a humanistic rather than simply a technical way.
Specifically, the personal P is developed in terms of traditional personal-
ism and contemporary new materialism. The seven Ps that compose the
proposed systems medicine, which includes both precision and personal-
ized medicine via the personal P, can be divided into two categories. The
first category consists of four P-components, physico-biomolecular P or
P1, psycho-cognitive P or P2, population-public P or P3, and personal P
or P4, along with their associated biomes/omics and systems sciences
(see Table, p. 12). The second category of P7 medicine consists of three
P-actions, predictive P or P5, participatory P or P6, and preventive P or
P7. In the following sections, I first discuss the seven Ps and their rela-
tionships to one another, and 1 finally conclude by briefly identifying the
challenges of implementing systems medicine clinically.

I1. P-COMPONENTS

The initial P of P7 medicine is the physico-biomolecular P or P1. It
is obtained from data collected through various technologies, including
high-throughput sequencing omics and other technologies such as pro-
tein microarrays and mass spectrometry, and then analyzed using vatious
computational frameworks [Grainger (2016), Ibrahim, ez /. (2016)]. The
list of omics technologies available is simply staggering [Schneider and Or-
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chard (2011)]; however, only a handful of omics are currently relevant clin-
ically. Obviously, the first is genomics or the sequence of the exome or
DNA associated with the genome’s coding region [Lesk (2017)]. Epige-
nomics is another useful clinical omics in terms of identifying the impact
of DNA methylation, histone modification, and microRNA on gene ex-
pression [Carlberg and Molnar (2018)]. Systems genetics is the systems sci-
ence concerned with both genomics and epigenomics, especially in terms
of the flow of information from the genome to the phenome [Civelek and
Lusis, (2014)]. Two other important omics for P1 are transcriptomics,
which pertains to gene expression with respect to RNA synthesis [Olsen
and Christensen (2018)], and proteomics, which involves gene expression
in terms of protein synthesis [Twyman (2014)] — both of which are im-
portant omics that are vital to systems cell biology [Mast, ¢f a/. (2014)]. The
final two omics of P1 are metabolomics, which refers to the array of me-
tabolites within the cell [Brennan (2019)], and nutrigenomics, which per-
tains to the impact nutrients have on gene expression [Mathers (2017)].
Systems nutrition represents the systems science for investigating the role
of nutrients on gene expression and human health [Kaput, ¢f a/ (2017)].

A person’s physico-biomolecular P represents an integration of the
above omics, which involves the interactions of macromolecules, includ-
ing DNA sequences, RNA transcripts, proteins, and other metabolites,
within the cell [Misra, ¢ a/. (2019)]. An important example of such inter-
active omics is the integrated personalized omics profiling or iPOP
[Snyder (2016)]. Michael Snyder at Stanford University has been involved
in championing this approach, particularly since he was the first person
to publish his personal iPOP [Snyder (2014)]. Specifically, his iPOP con-
sisted of the analysis of genomic, transcriptomic, proteomic, metabolom-
ic, and autoantibody data obtained from Snyder over a 14-month period.
The results from the study revealed a molecular dynamism of the body’s
physical dimension and even the risk of type 2 diabetes. Although such
studies are just beginning, they hold the promise for advancing the phys-
ico-biomolecular profile of the individual for systems medicine [Malod-
Dognin, ez al. (2018)].

The next P of P7 medicine is the psycho-cognitive P or P2. As not-
ed earlier, P2 pertains to a person’s behavioral or psychological and cog-
nitive profile. Three omics constitute the psycho-cognitive P. The first is
connectomics, which involves mapping the brain’s neurocircuitry
through brain imaging techniques and then correlating the circuitry with
behavior [Craddock, ez a/. (2015)]. There are a number of ongoing pro-
jects to map the human brain, such as the NIH-funded Human Connec-
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tome Project. Systems neuroscience utilizes systems theory to investigate
the functions of the neural circuitry obtained from the connectome
[Sporns (2016), Yeo and Eickhoff (2016)]. Cognomics is the approach to
analyze cognition, as well as consciousness, and includes not only neu-
roimaging and behavioral testing but also a person’s genomics [Barbey
(2018), Kotchoubey (2018)]. The Cognomics Initiative of the Donders
Institute at Radboud University was launched with the intention of en-
hancing cognitive abilities through tailoring education according to a
person’s cognomics profile. Systems psychology involves basic research
into human cognition and behavior as well as clinical research in psycho-
logical pathologies [Ryzhov (2010)]. For example, “psychomics” has been
proposed in which the patient’s psychological dimensions, such as percep-
tions, memory, emotions, and cognition, can be systematized and quanti-
tated [Tretter and Loffler-Stastka (2018)]. Finally, as mentioned above,
Bragazzi (2013b) proposed the psychiatome to account for the genomic
and behavioral components of psychiatric disorders. And systems psychia-
try represents the means for investigating psychiatric disorders through
omics technologies, neuroimaging, and behavioral observations [Ongiir
(2017), Tretter (2018)].

The population-public P or P3 is the next P-component of P7
medicine and pertains not simply to the epidemiological, microbial, and
environmental factors that have an impact on the patient’s health but al-
so to the public, geographical, social, and cultural factors. Christopher
Wild (2005) introduced in the mid-2000s the notion of the exposome to
capture the impact these factors have on a person’s health risks. Wild
emphasized that the exposome complemented the other biomes ap-
proaches to assessing potential health risks. In an effort to operationalize
the exposome, Wild (2012) identified two chief domains of factors, inter-
nal and external. The internal domain consists of the general physiological
condition of the body, such as the metabolism or the gut microflora. Alt-
hough the gut microflora is “external,” it is thought to represent another
organ of the human body, which constitutes the microbiome [Baquero and
Nombela (2012)]. As such, the microbiome is an important component of
the internal domain of the exposome, and systems microbiology provides
the way to investigate it [Cowan and Smith (2017)].

The next domain of Wild’s exposome consists of external factors,
which he divides into specific and general external factors. The specific
external factors include pollutants, toxins, infectious agents, and personal
lifestyle choices, such as smoking as well as drug and alcohol consump-
tion. Systems epidemiology involves using omics technologies to investi-
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gate the impact of these factors on individual and public health [Cerda
and Keyes (2019)]. The general external factors include a person’s natural
or physical environmental, educational, financial, and social or cultural
context, which constitutes the envirome [Riggs, ¢ a/. (2018)]. Conse-
quently, systems ecology pertains to more than simply the investigation
of the physical or geographical environment but also the social, cultural,
political, and economic landscape [Hétl (2017), Jorgensen (2012)]. Final-
ly, although there are concerns over its operationalization [Peters, ez al.
(2012)], the exposome is a critical component of contemporary medical
and epidemiological research and practice [Vermeulen, e a/. (2020)]. And,
the EXPOsOMICS project has been initiated to develop the technology
necessary for quantifying the internal and external domains that consti-
tute the exposome [EXPOsOMICS Consortium (2017)].

The personal P or P4 is the final P-component of P7 medicine.
From a systems biology perspective, one of the chief biomes is the phys-
iome or physionome [Bassingthwaighte (1995)]. The physiome includes
not only the traditionally ordered structure of the various organ systems
but also the integration of the various organ systems as a functioning
whole, as illustrated in the Physiome Project [Hunter and Borg (2003)].
To that end, systems physiology incorporates systems theory to integrate
experimental and theoretical components in terms of computational
models, such as the Virtual Physiological Human Project [Hunter (2016),
Kitano (2010)]. Besides the normal physiome, P4 also includes the
pathome, which consists of interrelated pathological processes in the
whole organism [Nam, e¢# /. (2014)]. Systems pathology investigates the
various morphological and functional histopathological dimensions of
the disease process, from the microscopic to the macroscopic, and then
integrates them holistically [Costa (2012), Donovan, ¢t a/. (2010)]. Alt-
hough the physiome and pathome are important components of P7
medicine, alone they are insufficient and are open to the charge of an
impersonal approach that provides technical healthcare only.

To address the impersonalism of systems medicine’s dependence
on molecular omics and other clinical data, Roy Ziegelstein (2015, 2018),
from the Aliki Initiative of the Johns Hopkins Bayview Medical Center,
introduced the notion of personome to capture the patient’s personal
dimensions and characteristics. He defines the personome as “an indi-
vidual’s unique life circumstances that influence disease susceptibility,
phenotype, and response to treatment” [Ziegelstein (2015), p. 888]. He
goes on to identify five key elements to operationalizing the personome
for the clinic. First, the clinician must get to know the patient as an indi-

teorema X1./1, 2021, pp. 215-231



P7 Medicine: Humanizing Systems Medicine 221

vidual, particularly with respect to the patient’s values. The next element
involves incorporating the patient’s lifestyle circumstances. The third el-
ement addresses the patient’s preferences, especially as they concern
treatment and possible side effects. The next element is meeting com-
prehensively the patient’s needs, from the physical to the spiritual. The
last element is to avoid making assumptions about the patient that might
result in biased and harmful healthcare. Finally, he admits that there are
significant challenges to implementing the personome into the clinic, but
it is “essential in order to appropriately apply an understanding of the pa-
tient’s genetic and biological individuality to the care of the patient and
in that way move from ‘no me’ to ‘know me’ in the precision medicine
era” [Ziegelstein (2018), p. 5.

Although the personome is a creative approach for addressing the
impersonal nature of systems medicine’s reliance on omics data, it re-
quires extensive incorporation across the various omics data but in a
humanistic fashion to operationalize it for the clinic. To that end, the
personal P or P4 represents a network focal hub for integrating and
transforming the omics data from P1-3. Full transformation of these Ps,
however, requires a robust notion of personhood. The philosophical no-
tion of personalism provides the conceptual foundation for the trans-
formation of the first three Ps into the personal P or P4 [Burgos (2018)].
Personalism, a philosophical movement initiated in the early twentieth
century, has been utilized to empower both medical practice and ethics
[Beauregard (2018), Marcum (2015)]. Although personhood is a thorny
philosophical notion, it can be accounted for ontologically, epistemolog-
ically, and ethically — with important implications for clinical practice
[Marcum (2016)]. Ontologically, a person is constituted physically, bio-
logically, psychologically, and socially, while epistemologically, a person
both perceives and conceives the world, and finally ethically, a person
acts in the world for the benefit of oneself and others. The person, then,
is a bodily agent, whether clinician or patient, who can create ontologi-
cally in terms of beingness and possibilities, epistemologically with re-
spect to knowledge and understanding, and ethically in terms of moral
commitments and responsibilities.

Certainly, traditional personalism provides a means for integrating
the P1-3 to form P4 of P7 systems medicine, however, the problem aris-
es as to P4’s agency — especially in terms of health and illness. Histori-
cally, agency qua causation is separate or distinct from the material, for
the material is considered passive and inert and relies on external agency
for change [Wolfe (2017)]. However, a new materialism locates agency
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within the material [Choat (2018), Dolphijn and Tuin (2020)]. Karen
Barad calls this agency “agential realism” in which “agency is a matter of
intra-acting. ..doing/being in its intra-activity” [Barad (2007), p. 235].
And intra-acting involves material entanglement that cuts across differ-
ent scales from the quantal to the cosmic. In other words, agency is part
of the material itself and not something conferred on it externally. In
causal terms, materiality is not simply necessary but sufficient for proces-
sive change and development, whether in terms of autopoiesis or allo-
poiesis [Hongbao Ma (2005), Meincke (2019)].

Traditional personalism, then, can be yoked to new materialism to
forge a new personalism for P7 systems medicine. As noted above, pet-
sonalism accounts for the nature of human personhood with respect to
its ontological, epistemological, and ethical dimensions. The issue, how-
ever, is how to integrate these dimensions. New materialism provides a
means to that end. Barad frames the human person in terms of an “ethico-
onto-epistemological” structure “to mark the inseparability of ontology,
epistemology, and ethics” [Barad (2007), p. 409]. The result entails an en-
tanglement for a person’s being, knowing, and acting responsibly in the
world, which has two important implications for P7 medicine. The first
is that P7 medicine. entails a shift from a static and passive notion of
personhood to a dynamic and an organic notion. The person is not
simply determined by the material either reductionistically or mechanisti-
cally; rather, the person emerges holistically from materiality. Thus, the
first three Ps are not just integrated to produce P4, but rather they are
entangled to create P4; and, in the process they are transformed thereby
engendering the unique person — P4. Further, that unique P4 is then
able to actualize P6 in a responsible way in terms of participating in the
necessary therapy or lifestyle changes to treat or to prevent a particular
disease. More importantly, the second implication is in terms of the clini-
cal consultation with respect to entangling intra-actively innovative and
novel ontological possibilities, epistemic understanding, and ethical obli-
gations for both the patient and clinician. Through this entangling the
ethical infuses both the ontology and epistemology of P7 medicine
thereby transforming it into a deeply moral enterprise.

Specifically, the relationship or entanglement of the various P-
components of the proposed P7 medicine is critical for delivery of per-
sonalized medicine both technically and humanistically. For example,
with the transformation of the first three Ps through entanglement to
create P4 or the unique person, healthcare delivery need not be stratified
in terms of subgroups. Rather, the transformation to P4 involves the
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emergence of an individual that constitutes an n = 1 in terms of diagno-
sis and treatment or prediction and prevention of illnesses or health risks
[Van der Greef, ¢z al. (2006)]. Given this personal uniqueness, there is no
need for general reference classes — although some stratification is pos-
sible in terms of the first three Ps, since people do loosely coalesce with
respect to physical, psychological, and geographical factors. Moreover,
the proposed P7 medicine addresses the criticism that P4 over-
medicalizes persons as patients [Vogt, ¢z a/. (2016)]. Rather than medical-
izing persons, P7 medicine prevents persons from being medicalized by
predicting health risks and then enlisting a person’s patticipation to pre-
vent them. In this way, P7 medicine reduces the current trend of over-
medicalization by preventing disease expression.

Finally, the personal P of P7 medicine incorporates lifestyle science
and medicine to integrate, entangle, operationalize, and transform the
first three Ps into the personome, especially in terms of systems, person-
alized, and precision medicine [Egger, et al. (2017), Mechanick and
Kushner (20106)]. Specifically, P7 medicine qua lifestyle medicine delivers
“the right therapy, for the right person, for the right condition, at the
right time” [Kraus (2018), p. 17]. Further, it also provides the means for
preventing the disease conditions. In other words, P7 medicine, like P4
medicine, is more proactive than it is reactive [Hood, ¢f a/ (2012)]. In-
deed, many of the lifestyle choices that people make have an impact up-
on the genome and other biomes that play a critical role in shaping a
person’s eventual phenome or diseasome [Goh and Choi (2012)]. The
goal of P7 medicine is to equip or empower a person to live a long, in-
dependent, and healthful life as possible [Gray, et a/. (2020), Ma, e 4.
(2016)]. Finally, P7 medicine, with its emphasis on lifestyle choices ad-
dresses the global surge in noncommunicable and chronic diseases, such
as obesity, diabetes, cardiovascular diseases, and cancers, in order to pre-
vent or minimize them [Kushner and Sorensen (2013)].

I11. P-ACTIONS

The second category of P7 medicine consists of three P-actions,
which represent the activities a person can take to avoid health risks or
to treat or manage an existing illness based on the information provided
by the P-components. These actions include predicting, P5, possible
health risks or diagnosing illnesses and then soliciting the patient’s partic-
ipation, P0, in a program or protocol to prevent, P7, or to treat or man-
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age them, thereby maintaining or restoring a person’s optimal health.
The quality of the information obtained from the P-components is im-
portant in terms of the success of the P-actions. For example, the physi-
co-biomolecular P, psycho-cognitive P, and/or population-public P
information must be accurate and precise so that possible health risks ate
predicted or that diagnoses are made with precision and confidence. Al-
so, the information obtained from the P-components, especially the pet-
sonal P, must be sufficient to forge a bond between the clinician and
patient so that the patient trusts the clinician and participates fully in a
therapeutic protocol either to prevent a health risk or to treat the illness.
If the quality of the information from the P-components is inaccurate or
insufficient, then the patient is vulnerable to harm rather than benefit.

The interactions among the three P-actions correspond to a specific
relationship, which is important for operationalizing and then imple-
menting P7 medicine. Specifically, the preventive P or P7 emerges from
the entanglement of both the predictive P or P5 and the participatory P
ot P6. Moreover, the three P-actions must be carried out for each of the
first three P-components (P1-3) to provide accurate and sufficient in-
formation to prevent misleading the clinician and patient as to the best
course of action. When P1-3 have been actionized through P5-7, then
they are entangled materially to create P4. Once created, P4 is actionized
through P5-7 and the patient can be treated in both a personalized and
precise manner. In other words, possible health risks are now precisely
predicted based on the data and information obtained from the various
actionized P-components and the patient can be motivated to participate
optimally either in preventing the health risk or in treating or managing
the disease. In sum, P7 medicine is a robust type of systems medicine
through the entanglement of both the P-components and P-actions and
it provides the means for both personalized and precision medicine.

IV. CONCLUSION

Although systems medicine, as well as personalized and precision
medicine, are championed as the future of contemporary medicine, nu-
merous challenges — ranging from the technical to the ethical — face their
implementation within the clinic and within the healthcare system in
general [Duffy (20106)]. For example, the technical challenges include: 1)
developing computational models and bioinformatics infrastructure to
integrate omics data to define accurately the clinical phenotype, 2) identi-
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fying biomarkers that can predict confidently the patient’s future disease
condition, 3) assessing the degree of uncertainty of a patient’s response
to treatment based on omics data, and 4) classifying comorbidities that
can have an impact on clinical outcome [Capobianco (2012)]. Ethical is-
sues range from privacy of the patient’s omics data to equitable distribu-
tion of healthcare resources [Adams and Petersen (2016)]. Another
major issue is patient participation, given the technical nature of the om-
ics data, which has an impact on a patient’s informed consent [Koenig
2014)]. Given the data’s technical nature, can a patient truly make an in-
formed consent?

Although many challenges face the implementation of systems
medicine into clinical practice and the healthcare system, one of the ma-
jor challenges is the incorporation of a traditional humanistic holism ra-
ther than simply a technical holism. As argued in this paper, P7 systems
medicine represents a framework by which to individualize healthcare in
terms of both a traditional humanistic holism and a technical holism with
respect to its biological, psychological, and social components. On the
one hand, P7 medicine is comparable to the biopsychosocial model of
medicine [Engel (1977)]; but, on the other hand, it represents a revision
if not an extension of that model. The major difference between the two
models is that P7 medicine is not simply the combination of the biologi-
cal, psychological, and social components but rather it is an entangle-
ment of these components (P1-3 of P7 medicine) from which emerges a
unique person or P4. And the patient qua P4 does not represent merely a
mechanism that is static and deterministic, but rather the patient is an
organism that is dynamic and indeterministic — especially through P6 as
participating responsibly in a treatment or prevention plan.

Finally, although P7 systems medicine shares much in common
with both personalized medicine and person centered care, it also differs
from them [El-Alti, ez /. (2019)]. With respect to personalized medicine,
which emphasizes the genomic and biological dimensions of the patient,
P7 medicine integrates the other two important dimensions of the pa-
tient, P2 and P3, through the entangling of the P1-3 components to cre-
ate P4. With respect to person centered care, which emphasizes the
humanistic and narrative dimensions of the patient, P7 medicine inte-
grates the P1 dimension of the patient again through the entangling of
the P1-3 components to create P4. Consequently, it engenders a picture
of the person that is not simply at the center of the clinical encounter but
rather the person is one element within the healthcare system. In other
words, for the new personalism the best clinical outcome must also in-

teorema X1./1, 2021, pp. 215-231



226 James A. Marcum

clude non-person elements, such as drugs and devices. For P7 medicine,
the entangling of both the person and non-person provides a more
comprehensive model in which the clinician can caringly tailor healthcare
for the individual patient, especially through the three P-actions and par-
ticularly through P6 in which the patient and clinician participate respon-
sibly and ethically in guaranteeing the best possible clinical outcome. In
sum, P7 medicine provides a unique framework in terms of both the P-
components and P-actions from which to integrate the fragmented
shards of contemporary medicine to provide the best humanistic
healthcare in the twenty-first century.

Table. P7 medicine’s P-components, with associated biomes/ omics
and systems sciences (see text for details).

P-Components Biomes/omics Systems Sciences

P1 Physico-biomolecular P Genomics/Epigenomics Systems genetics
Transctiptomics/Proteomics ~ Systems cell biology

Metabolomics/Nuttigenomics ~ Systems nuttition

P2 Psycho-cognitive P Connectomics Systems neuroscience
Cognomics Systems psychology
Psychiatome Systems psychiatry

P3 Population-public P Exposome Systems epidemiology
Microbiomics Systems microbiology
Envirome Systems ecology

P4 Personal P Physiome Systems physiology
Pathome Systems pathology
Personome Lifestyle science
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