1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

&

WEALTH 4
of P
e

/ HHS Public Access

Author manuscript

ﬁ Clin Geriatr Med. Author manuscript; available in PMC 2018 February 01.

Published in final edited form as:
Clin Geriatr Med. 2017 February ; 33(1): 119-133. doi:10.1016/j.cger.2016.08.009.

Gaps in Aging Research as it Applies to Rheumatologic Clinical
Care

Una E. Makris, MD, MSc,
UT Southwestern Medical Center and Dallas VAMC

Devyani Misra, MD, MSc, and
Boston University School of Medicine

Raymond Yung, MD
University of Michigan and VA Ann Arbor Health System

Synopsis
The incidence and prevalence of rheumatologic conditions is increasing and the Rheumatology
workforce must be aware of aging-specific issues. In this article, we review specific barriers to our
understanding of the biology of aging and aging-related mechanisms that may underlie
development of rheumatologic diseases in older adults. We summarize gaps in the assessment,
outcomes measurement and treatment of these diseases in this unique population. Lastly, we
highlight potential solutions to these barriers and suggest possible ways to bridge the gap, from a
research and education standpoint, so we can be better prepared to effectively manage older adults
with rheumatologic conditions.
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By 2030, the size of the 65 years and above age group is expected to reach 71.5 million, or
20% of the total US population. The majority of the older population is projected to be
between age 65 and 74 years until 2034 when all of the baby boomers will be over 70.1 By
extension, the number of older adults with degenerative and inflammatory rheumatologic
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diseases will increase in the subsequent decades and both the Rheumatology and Geriatric
Medicine work force must be prepared to manage these conditions.

Osteoarthritis (OA), a degenerative joint disease commonly affecting hands, knee, hip, and
spine, is the most common source of chronic joint pain among older adults. Estimates from
2005 suggest that OA affects approximately 27 million people in the United States alone.2
As age is a major risk factor for OA, its incidence and prevalence is expected to increase
with aging of the population.2 Besides OA, advanced age is also associated with a higher
incidence and prevalence of inflammatory rheumatologic diseases, such as rheumatoid
arthritis (RA), systemic lupus erythematosus (SLE), polymyalgia rheumatica (PMR) and
giant cell arthritis (GCA). The incidence of RA continues to increase until age 75-80 years.*
While SLE is an autoimmune multisystem disease that most commonly affects women of
child-bearing age, up to 18% of cases have an onset after age 50.° There are conflicting data
regarding whether late-onset SLE has a more benign clinical course as compared to SLE in
younger populations.®” Some reports suggest lower disease severity in late-onset SLE as
compared with younger SLE patients.6 Other research suggests greater disease activity and
damage, and poorer survival; these findings are likely due to greater frequency of comorbid
conditions and greater organ damage at the time of diagnosis.> Rheumatologic diseases such
as PMR and GCA exclusively affect older adults. While the exact mechanisms leading to the
development of PMR and GCA remains unclear, aging-related changes in the innate and
adaptive immune systems are implicated.8

The reasons underlying the rising incidence of these rheumatologic diseases in older age,
especially for those conditions traditionally believed to affect mostly younger populations,
are not fully understood. Rheumatologists’ primary goals are to maintain function, reduce
progression to chronic deformities, and minimize toxicity from therapy. Furthermore, how
these diseases manifest in older populations may be very different from younger
populations. Finally, we still have much to learn about the process of aging, per se, and its
impact on rheumatologic diseases. In 2014, a seminal publication by the trans-National
Institute of Health’s Geroscience Interest Group outlined ‘Seven Pillars of Aging’ and
discussed how these biological processes intersect and connect with chronic disease.? While
not specifically focused on rheumatologic disease, many of these pillars and the mechanistic
relationships between aging and chronic diseases can be applied to clinical rheumatology.
For example, the pillars of inflammation, epigenetics, adaptation to stress, and proteostasis
are all known or suspected to play prominent roles, to different degrees, in rheumatologic
conditions. These relationships and especially the interphase with behavioral and social
sciences are slowly being uncovered. Finally, our understanding of the processes that
promote aging and how these influence rheumatologic diseases may help identify treatment
targets, thus helping in clinical care and decision-making unique to older adult populations.

Further, older adults pose unique challenges to the assessment and management of
rheumatologic disease. This population often suffers from multimorbidity (defined as 2+
chronic conditions), polypharmacy, frailty, cognitive impairment, and fragmented social
support systems.10-12 |n this article, we will cover specific barriers to our understanding of
the biology of aging in rheumatology, and gaps in the assessment, outcomes measurement
and treatment of this unique population. We will highlight potential solutions to these
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barriers and how to bridge the gap so we can be better prepared to effectively manage older
adults with rheumatologic conditions.

Gaps/Challenges in Current Geriatric Rheumatology Clinical Care

Gaps in Understanding of the Biology of Aging

Advanced age is a major risk factor for many rheumatologic diseases,1314 as it is for many
other diseases (e.g., atherosclerosis, neurodegenerative disease, etc.) but the specific aging-
related pathogenic mechanism underlying this association is unclear. Aging is a systemic
phenomenon, thus it is conceivable that aging-related diseases of different organ systems
may well be connected through the same underlying mechanisms. This concept of common
aging mechanisms leading to a host of diseases related to aging has led NIH to initiate and
promote Geroscience research in an effort to understand the link between aging and aging-
related chronic diseases.® During the 2013 Geroscience summit, seven interconnected
processes emerged as potential drivers of the aging process that may govern the
pathogenesis of aging-related diseases.? A greater understanding of the underlying
mechanisms may provide insights into treatment targets for aging-related diseases, including
rheumatologic diseases, and ultimately contribute to increasing disease-free life span. Below,
we will review “the seven pillars” of aging and how they may be associated with
rheumatologic diseases in older adults.

1. Adaptation to stress: Human beings are chronically exposed to stress—
physical, social and psychological, to which neurohumoral, metabolic and
immunologic responses are mounted.1> Chronic stress has been associated
with both onset and worse outcomes in rheumatologic diseases. At the
level of the individual there exist differences in vulnerability to stressors
and responses, with some individuals demonstrating either suboptimal or
exaggerated responses.1® This is linked to the question of how age may
influence psychological, physiological, and biological resiliencies. The
relationship between stress response, aging pathways and aging are seen in
invertebrate models, but clear evidence from human studies are lacking.16
Finding the relationship between stress and leucocyte telomere shortness!’
coupled with the finding that telomere length at birth is affected by
prenatal stress18 are noteworthy especially since telomere shortening in
chondrocytes and leucocytes have been observed in OA.19.20
Understanding such differences in adaptation to stress, and why some
patients may be more resilient than others, may provide key insights into
pathogenic mechanisms. Further, identifying biomarkers for the aging-
process that may help detect vulnerable subjects early in the stage of
disease when interventions may be effective are key areas that merit
further research.

2. Epigenetics: Epigenetics refers to the changes in genome without
affecting DNA sequence, and includes DNA methylation, posttranslational
histone code, and noncoding RNAs.9 Aging-related epigenetic changes
may influence the rate of aging and are being evaluated in other chronic
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age-dependent diseases (cancer and Alzheimer’s disease) using genome
wide association studies.2! Epigenetic mechanisms have been implicated
in the pathogenesis of SLE, RA, scleroderma, and OA.22 Aging-related
epigenetic changes (e.g., DNA methylation) have also been linked to
abnormal T-cell function that may in turn contribute to the high incidence
of autoimmunity in old age.?® Further, the emergence of evidence for the
role of epigenetic drift in RA (that could result in resistance to apoptosis
such as in fibroblast-like synoviocytes), OA and other diseases is relevant
but warrants more investigation.?2 Lastly, the possibility of reversal of
aging by targeting epigenetic mechanisms is an exciting area of research
and may provide novel approaches of treatment of age-related
rheumatologic diseases.?*

Inflammation or “inflamm-aging”: First described by Francesci et al,
“inflamm-aging” refers to chronic, low-grade inflammatory response to
chronic antigenic burden, implicated in aging-related diseases.2°
Inflammaging is in contrast to acute inflammation, which is an acute
immunologic response to injury or other stimuli.2® Evidence for aging
being a proinflammatory state comes from studies where elevated
systemic levels of proinflammatory cytokines are noted in healthy older
adults compared to young adults as well as in other states of unsuccessful
aging.2>27-29 How chronic inflammation contributes to aging and aging-
related diseases is unclear, although immune senescence seems to play a
role through depletion of immunologic reserve. Cell senescence was
initially described by Hayflick and colleagues as a phenomenon wherein
normal cells lose the ability to proliferate after multiple cycles of
proliferation in in-vitro cell cultures.3? Senescent cells produce a host of
proteins, known as Senescence-Associated Secretory Phenotypes
(SASP),3 which contribute to chronic inflammation in aging. One of the
key SASP proteins, IL-6, has been associated with many rheumatologic
diseases, including RA, OA, PMR and GCA.32-34 The role of senescent T
cells in the pathogenesis of rheumatoid arthritis has been widely
reviewed.3® Cellular senescence of chondrocytes has also been implicated
in the pathology of OA.36 However, mechanistic studies demonstrating the
role of SASP proteins or inflamm-aging in pathogenesis of aging-related
rheumatologic diseases are lacking and merit evaluation. ‘Senolytics’, a
new class of drugs targeting the removal of senescence cells with the goal
of slowing aging and age-related diseases, have been successfully tested in
animals.3” However, the feasibility and effectiveness of this approach in
humans and in rheumatologic diseases is unclear.

Macromolecular damage/Oxidative stress injury: The Harman Free
Radical Theory of Aging states that oxidative damage to DNA, other
cellular components and tissues accumulate over time and lead to aging,
disease and death.38:39 A state of oxidative stress occurs when there is a
macromolecular damage of DNA, lipids or proteins, resulting in imbalance

Clin Geriatr Med. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Makris et al. Page 5

between production of reactive oxygen species/free radicals (chemical
species with unpaired electrons) and anti-oxidant defense mechanisms in
the body.4% Support for macromolecular damage and oxidative stress in
aging is supported by a study showing decrease in oxidative stress markers
and increase in lifespan with caloric restriction.#? While the specific role
of the oxidative stress injury with aging and aging-related diseases are still
under investigation, association between markers of oxidative stress with
aging and aging-related diseases have been reported and summarized in a
recent review of published literature.042 |_evels of oxidative stress
markers were shown to increase with age in a small series of human
subjects.#345 The aging associated diseases shown to be associated with
oxidative stress markers include, among others, Alzheimer’s disease,*>46
atherosclerosis/cardiovascular disease,*”48 and cancer.® Regarding the
association of oxidative stress marker and arthritis, epidemiologic studies
indicate that agents causing oxidative stress, such as silica, smoking and
infections are associated with onset and flare of a number of autoimmune
disorders.50:51 Oxidative damage can cause DNA damage, resulting in
autoantigenesis and contribute to the induction of autoimmune diseases
such as SLE and RA.52:53

5. Metabolic pathways: Many metabolic processes (glycolysis, fatty acid
oxidation, amino acid oxidation, lipogenesis, and ketogenesis) decline
with aging. It is unclear whether this decline is a result of aging or a cause
of aging. Further, medications targeting metabolic pathways have shown
impact upon lifespan, (e.g. rifamycin through mTOR>* and metformin
through AMPK,5%) indicating an intersection of metabolic pathways and
aging, with implications for aging related diseases. An area of interest for
rheumatologists and an area of active research is the effect of glucose
transport (GLUT1) on human T cell growth and proliferation as well as
inflammatory response.®® More research is needed to clarify the role of
metabolic pathways in pathogenesis of aging-related rheumatalogic
diseases.

6. Proteostasis: With aging, proteostasis or intracellular protein homeostasis
is difficult to maintain and its imbalance is detected in normal aging and in
aging-related diseases (Alzheimer’s or Parkinson’s disease).>” Proteostasis
pathways are also implicated in inflammation and are of interest in aging-
related rheumatologic diseases.>® The posttranslational protein
modifications most observed in diseases, including RA, are glycosylation,
citrullination, and carbamylation.>°

7. Stem cell regeneration: Some stem cells are declining with age but can
be rejuvenated by therapy suggesting that aging is not associated with
irreversible loss of stem cells, as evidenced from aging muscle.59 This has
implications for therapy in age-related rheumatologic diseases. Synovial
membrane derived mesenchymal stem cells are detected at higher levels in
OA synovial fluid.1 As synovial membrane mesenchymal stem cells can
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develop into multiple cell types,®? its potential for cartilage regeneration is
of interest in aging-related arthritides.

Gaps in Assessment and Outcome Measurement

As clinicians, our evidence base for guiding management, including assessment tools
specifically designed for older adults, is limited. Many use a “one size fits all” approach to
assess and measure outcomes in younger and older adults. This may not be appropriate as
older adults’ values, priorities and expectations regarding treatment may not be the same as
for younger populations.

Prognostication, Goal Setting, and Time Horizons in Older Adults—As in many
fields of medicine, prognostication is an important part of our assessment and development
of a treatment plan. This is particularly important when the clinician needs to balance the
potential benefits, risks, and cost of chronic therapies (including biologic agents) in the
aging rheumatic disease population. The oncology field has cancer-specific as well as
function-based (e.g. Karnofsky Performance Scale) survival prediction tools.53:64 Similarly,
the cardiology field has developed prognostication tools for cardiac conditions such as
congestive heart failure® and refractory angina.%6 Unfortunately, we lack specific tools to
help us prognosticate for older adults with rheumatologic conditions. It is important to
consider both the absolute and relative risk reduction of a proposed therapy in a frail
population that has a limited life expectancy. Until we have rheumatic disease-specific
prognostic tools, rheumatologists may consider using disease-agnostic prognostic
instruments such as the on-line ePrognosis calculator (http://eprognosis.ucsf.edu/index.php).

With age, questions of prognosis and how aggressively to manage patients are closely linked
with individual goals, priorities, and motivations to engage in medical care. Understanding
the goals of our older patients has direct implications for how we, as clinicians, seek to
address their rheumatologic conditions. We are learning that older adults make health related
decisions in different ways than younger adults facing similar health decisions.” Research
in the field of Lifespan Development Psychology demonstrates how motivations and specific
goals vary with age. Motivation affects the degree to which older adults use prior experience,
affect, and deliberative skills to make decisions.8” For example, a growing literature
highlights the role of age-related shifts in the ratio of gains and losses. Older adults who face
an accumulation of losses of internal and external resources will often prioritize maintenance
goals and prevention of losses (i.e., function). Additional research points to shifting time
horizons.8:69 Older adults frequently view their future time as more limited, this shift in
time horizons may shape motivational priorities and health care decisions. Specifically, older
adults often prioritize present-oriented goals aimed at optimizing current well-being,
focusing on positive emotions, and maintaining rewarding relationships.’® As we approach
older patients and consider goal setting, please remember the following quote, “Don’t ask
what is the matter with me, ask what matters to me.” 7172 To date, little attention has been
given to understanding how time horizons, for example, impact the way we, as
Rheumatologists, approach our aging patients and navigate conversations about treatment
expectations and relevant outcome assessments. Incorporating how older adults are uniquely
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motivated to change behavior and interact with the health care system has not been
systematically evaluated or consistently practiced.

Patient Reported Outcomes in Older Adults—While various measures have been
validated and are widely used throughout the literature, it is debatable whether these
instruments fully capture the scope of outcomes that are most meaningful to older
populations. In this regard, older adults identify as meaningful the particular consequences
of chronic degenerative musculoskeletal pain, including back pain. In particular, older adults
identify the well-established biospsychosocial consequences of chronic pain including
functional, psychological, and social impairments.’3:"4 Older adults also highlight the
adverse impact of pain on fatigue, sleep, and social isolation — consequences that are less
commonly assessed in clinical practice.”3 Broadening our assessments from pain to
associated functional, psychological and social outcomes will be important to consider for
our aging population.”>76

Newer, efficient, state-of-the-science instruments are now available that assess appropriate
and relevant domains/outcomes in older adults. Since 2014, the NIH has heavily invested in
developing robust patient-centered outcome measures using PROMIS (Patient Reported
Outcomes Measurement Information System) that are available for testing in
subpopulations: http://www.nihpromis.org.””~79 Data collected using PROMIS will provide
clinicians and researchers with efficient and reliable information about the effect of therapy.
How PROMIS instruments may be used in the development and implementation of
treatment plans, and used at the point of care to enhance communication, management, and
understanding of chronic rheumatologic conditions is an active area of investigation.
Research is underway to evaluate how PROMIS performs in older populations with chronic
musculoskeletal pain.80

Another critically important area that is fertile for further research is how to assess and
evaluate chronic rheumatologic diseases in cognitively impaired older adults.81 Joint pain, a
common manifestation of rheumatologic diseases, is often assessed by self-report. Presence
of dementia and cognitive impairment poses challenges in assessment of pain due to
impairment in the ability to report pain, due to difficulty in recalling and in verbalizing.82:83
Thus, presence of dementia and cognitive impairment is associated with under-recognition
and under-treatment of pain.84-86 Currently available behavioral assessment tools, such as
DOLOPLUS-287 and PACSLAC,8 which rely on non-verbal cues, can be used for the
assessment of pain in patients with dementia or cognitive impairment, especially in nursing
homes.89 These tools, however, are underdeveloped and have poor psychometric
properties. 90

Gaps in Managing/Treating Older Adults with Rheumatologic Conditions

We lack guidelines that are specific to older adults for most rheumatologic conditions. Older
adults are often excluded from clinical trials for various reasons including multimorbidity,
polypharmacy, and fragmented social support systems.1011 By not including medically
complex older adults in trials we are unable to fully understand the harm, benefit and cost
ratio of therapies for this specific population. We often extrapolate clinical decisions from
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guidelines based upon data from younger populations to older patients. The next section will
address this in the context of multimorbidity, individualized interdisciplinary management,
as well as immunizations — all areas critical to consider when treating older adults with
rheumatologic conditions.

Multimorbidity and Polypharmacy—Given the prevalence of multimorbidity, there has
been a push to better understand rheumatologic conditions in the context of co-existing
chronic conditions. It is uncommon to care for a patient in rheumatology who has isolated
knee OA or RA in the absence of cardiovascular, pulmonary or renal disease. While
researchers have traditionally avoided the complexity of multiple chronic conditions, it is
inevitable that rheumatologists face these each day. For example, the use of non-steroidal
anti-inflammatory medications that are often better tolerated by young adults, are generally
avoided in older adults due to their adverse effects including increased cardiovascular events
or worsening renal impairment. Future research should include heterogeneous populations
with multiple chronic conditions in sufficient numbers to measure benefits and harms of
interventions.

Polypharmacy is a direct consequence of multimorbidity. Rheumatologists and geriatricians
have to be cognizant of drug interactions as a result of polypharmacy, which makes caring
for older adults more complex. Research suggests that the age of a patient influences
rheumatologists’ decision to escalate care in RA.%1 Future research should consider how
ageism plays a role in the quality of care delivered to older adults with rheumatologic
diseases. We also need to carefully consider how, in the face of polypharmacy and
multimorbidity, escalation or de-escalation of the medication list impacts outcomes for this
population.

Individualized Inter-Disciplinary Management—For older adults with rheumatologic
conditions, individualizing the approach to management is critical. Older adults have unique
home life circumstances and divergent abilities to adhere to and sustain management plans.
We must therefore carefully design interventions that are feasible and safe for this
population. Developing and implementing individualized plans of care for older adults must
be weighed carefully against feasibility, generalizability, and cost effectiveness.
Implementing an individualized care plan for an older adult with rheumatologic conditions
(among other comorbidities) involves an interdisciplinary team, often including (as
available): rheumatologist, geriatrician, physical and/or occupational therapist, psychologist
or behavioral interventionist. As outlined in a review on persistent pain in older adults,
combining pharmacologic, nonpharmacologic, and rehabilitative (activity based) approaches
in addition to a strong therapeutic alliance between the patient and physician is essential in
setting, adjusting, and achieving realistic goals of therapy.’®

Immunizations—One area of specific interest in geriatric rheumatology and one that
bridges the biology of aging and clinical implications is vaccine efficacy in later life. Age-
related changes in immune function includes decline in efficacy of vaccinations in older
adults.%2 Based on a review of 31 vaccine antibody response studies conducted from 1986 to
2002, Goodwin and colleagues calculated 7-53% efficacy of the influenza vaccine in older
adults compared to 70-90% in younger adults.®? These authors suggested that future
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research is needed for more immunogenic vaccine formulations specifically for older
patients. A recent study found that a high-dose trivalent influenza vaccine, with four times as
much hemagglutinin, confers superior protection than standard trivalent vaccine.% Herpes
zoster, reactivation of latent varicella, is more common in older adults and those who are
immunocompromised (including patients with inflammatory arthritides and taking disease
modifying anti-rheumatic drugs).%* The herpes zoster vaccine is recommended for RA
patients 50 years of age and older.%> Additional literature is emerging suggesting that
younger adults with autoimmune diseases or inflammatory conditions have rates of herpes
zoster that are comparable to or greater than the rates in older adults and that this population
should be considered for vaccination at a younger age cut off.%6 How this would impact our
vaccination practices as patients with rheumatologic diseases age is unknown. Further
research is needed in older adults with rheumatologic diseases and multimorbidity to
determining vaccine efficacy and scheduling. We know there is tremendous variability in the
implementation of guidelines at local levels,%” and innovative, possibly automated, systems
of vaccine delivery by non-physician providers may be most effective.

Bridging the Gap: A Call to Action

With aging of the population, there is an urgent need for our workforce to be prepared to
manage the rapidly rising population of older adults with rheumatologic conditions. A recent
New York Times article highlighted, “where are the geriatricians?”%8 One potential solution
to this shortage is to train subspecialists, including rheumatologists, and other providers in
the rheumatology work force in the appropriate assessment and management of older adults
with rheumatologic conditions.

In this article we have discussed the gaps and challenges in the understanding of the biology
of aging pertaining to the underlying pathophysiology of age-related rheumatologic diseases
as well as assessment, outcomes measurement and treatment of rheumatologic diseases in
later life. Below, we summarize possible ways to bridge the gap, through more research and
education, which we hope will translate into guidelines that will improve care and foster
healthy aging for millions of older adults with rheumatologic diseases.

In the opinions of these authors, and from a research standpoint, we must consider the
following:

. Develop aging animal models that are more similar to aging humans for
preclinical studies;

. Use age-appropriate animals in evaluating immune-based treatments for
rheumatologic diseases that primarily affect older adults;

. Align preclinical models and clinical trial populations including more
appropriate disease phenotype, and ensure that measured outcomes are
clinically relevant (i.e., outcomes measured in the animal model relate to
the human disease);
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. Increase our understanding of the relationship between aging processes
and the pathogenesis, clinical manifestation, and treatment of
rheumatologic diseases;

. Consider adopting the worldwide strategy of One Health Initiative:
interdisciplinary collaboration and communication between medical and
veterinary health care and health research to provide multidirectional flow
of knowledge and synergistic gains for both disciplines;%?

. Focus research efforts on older adults with multimorbidity and
polypharmacy, rather than excluding this medically complex population.
Clinical research that involves older adults may benefit from including
patient stakeholder input from this group—the group for whom the
intervention is intended to benefit. Given the relative lack of guidelines
specific to older adults, now may be a prime opportunity to solicit older
adults with rheumatic diseases to participate on guideline panels in order
to incorporate their voice and experience;100

. Develop novel interventions that can be implemented and disseminated in
real-world practice (i.e., the older adult will have access to the
intervention);

. Develop prognostication tools for individual rheumatologic diseases to
help guide treatment decisions of these diseases in frail older adults;

. Develop a cadre of future investigators who serve as opinion leaders in
geriatric rheumatology:

- NIA has heavily invested in developing research and
leadership careers of talented new investigators who are
well poised to change theory, practice and health outcomes
related to the health of older adults. The prestigious
Beeson award—recently re-named the Paul B. Beeson
Emerging Leaders Career Development Award in Aging
(K76 NIA mechanism) serves this purpose;

- A private/public partnership also exists, the NIA Grants for
Early Medical/Surgical Specialists” Transition to Aging
Research (GEMSSTAR), to help early career physicians
establish a track record in aging-related aspects of their
specialty;

- Leverage the trans-NIH institutes Geroscience Initiative,
and increase the participation of, particularly, the National
Institute of Arthritis and Musculoskeletal and Skin
Diseases (NIAMS) and the National Institute of Allergy
and Infectious Diseases (NIAID):

14 Co-sponsor conferences and target areas of
shared research interests
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To enhance the pipeline of geriatric rheumatology
investigators in academia, we must continue to provide
pertinent funding opportunities, perhaps in conjunction
with support from foundations (for example, the John A.
Hartford Foundation, http://www.jhartfound.org) and
organizations (for example, The Atlantic Philanthropies,
the Association of Specialty Professors, part of the
Alliance for Academic Internal Medicine have a long track
record of integrating geriatrics within subspecialties) with
complementary priorities and shared agendas;

We must cultivate, motivate and nurture the current and
next generation of mentors in this field. A lack of
appropriate role models and mentorship may be one of the
primary reasons for why talented young investigators leave
academia; 101

From an education standpoint, the following should be considered:

Facilitate networking opportunities at national meetings in the form of
special interest groups—gathering like-minded individuals will help drive
both research and clinical agendas forward;

Develop core curricula for geriatric rheumatology that may be
disseminated to training programs and that includes other professional
trainees/providers;

Develop educational modules that are accessible on-line (via pogo-e, for
example, https://www.pogoe.org/about);

Disseminate research findings to a greater audience/community of

Peer reviewed manuscript publication—recent years have
seen increased emphasis/focus on aging issues among
vulnerable populations;102

Present research findings at conferences and workshops;

Leverage social media forums that provide an avenue to
heighten awareness of research findings that are clinically
applicable to a geriatric rheumatology population;

Partner with advocacy groups and patient stakeholders to
make our clinical and research voices heard by the
community;

As outlined in this article, there is a need to bridge fundamental gaps in our research and
clinical knowledge to improve the care of older adults with rheumatologic diseases. We have
an enormous responsibility and opportunity to develop and deliver age-appropriate relevant,
effective and high-value clinical care that will improve outcomes in older adults with
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rheumatologic disease. By heightening awareness of the intersection of aging with
rheumatology we hope to inspire the next generation of investigators and clinicians to
approach their careers and patient care with a commitment to aging.
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Key Points

The incidence and prevalence of rheumatologic diseases (including
osteoarthritis, rheumatoid arthritis, systemic lupus erythematosus,
polymyalgia rheumatica) is increasing and the Rheumatology
workforce must be aware of aging-specific issues.

Understanding the biology of aging and aging-related mechanisms that
underlie rheumatologic diseases may help identify treatment targets
and improve outcomes for older adults.

Older adults pose unique challenges to the assessment and management
of rheumatologic disease as this population often suffers from
multimorbidity, polypharmacy, frailty, cognitive impairment, and
fragmented social support systems.

An effective approach to older adults with rheumatologic conditions
will require a better understanding of the mechanisms underlying the
disease, time horizons and expectations of the patient, and outcomes
that are mutually relevant to patient and provider.

Training rheumatologists in principles of geriatric medicine, and
geriatricians in musculoskeletal health as it applies to an aging
population will be critical.
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