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CLINICAL REVIEW

Integrating Complementary and Alternative Medicine into a Rheumatology Practice

Mihaela Taylor, MD and Joyce Celino Aquino, BA

Integrative Medicine

Integrative medicine reaffirms the importance of the relation-
ship between practitioner and patient, focuses on the whole
person, and broadly consider appropriate therapeutic ap-
proaches, and disciplines to achieve optimal health and healing.
Integrative medicine emphasizes compassionate, relationship-
centered care and develops an understanding of the patient’s
culture and beliefs in order to facilitate the healing response.
Most importantly, it maintains a patient’s health with specific
attention to lifestyle choices, such as nutrition, exercise, stress
management, and emotional well-being.

Integrative rheumatology applies the principles of integrative
medicine to the care of patients with rheumatic and
musculoskeletal diseases (RMDs) with scientific evidence that
supports both safety and efficacy. Although conventional
medicine has limitations, the use of complementary and
alternative medicine (CAM) without the supervision of a
medical professional can lead to serious consequences,
including delay in diagnosis, side effects caused by CAM, and
harmful interactions with prescription medications. Conven-
tional medicine as well as CAM should consider the words of
Hippocrates:

“Make a habit of two things: to help, or at least to do
no harm.”?

Many applications of integrative medicine are well matched to
rheumatology practice. Conventional medicine treatments are
associated with potential for significant adverse effects.
Additionally, there is no cure for many rheumatologic
disorders, 50%-90% of individuals with chronic illnesses have
used at least one form of CAM to manage their symptoms, with
60% of rheumatology patients using CAM.?

Rheumatologists should be familiar with integrating the use of
CAM into their practice. CAM refers to a group of diverse
medical systems, practices, and products that are not generally
considered as part of conventional medicine. “Complementary”
refers to using a non-mainstream approach together with
conventional medicine, while “alternative” refers to using a
non-mainstream approach in place of conventional medicine.
Furthermore, CAM is influenced by political, social, and
cultural issues as well as the health care system.

Diet and Nutrition

When considering the importance of diet and nutrition in the
context of integrative medicine, we can refer to the words of
Hippocrates:

Let food be thy medicine and medicine be thy food.?

While many still think of medications as conventional medicine
and dietary changes as alternative therapies, the rapidly
growing field of integrative medicine seeks to combine the best
of both. Recent years, an increasing interest in the influence of
diet in RMDs led to many research studies exploring the role of
nutrition in risk of developing RMDs and the natural history of
disease in patients with established RMDs. A recent study by
Alunno et al. identified diet as a possible facilitator of lupus and
rheumatoid arthritis due to the direct pro-inflammatory
properties of some nutrients and the indirect action on insulin
resistance, obesity, and associated comorbidities.*

The prudent diet and the Mediterranean diet, have received
interest by promoting an anti-inflammatory lifestyle. A 2014
publication by Dr. Bing Lu followed a cohort of 93,859 female
registered nurses without rheumatoid arthritis who filled out
dietary questionnaires every four years between 1991 and 2011.
Among the 1181 incident cases of rheumatoid arthritis, there
was a trend toward increased risk of rheumatoid arthritis among
overweight and obese women. Furthermore, among rheumatoid
arthritis cases diagnosed at age 55 years or younger, this
association appeared stronger.® This study reported the Western
diet, associated with high intake of red/processed meat, refined
grains, French fries, desserts/sweets, and high-fat dairy
products, was associated with an increased risk for developing
seropositive rheumatoid arthritis, compared to those who
followed the prudent diet, which is associated with high intake
of fruits, vegetables, legumes, whole grains, poultry, and fish.
Similarly, the Mediterranean diet emphasizes high intake of
fruit, vegetables, extra virgin olive oil, fish, and legumes, a low-
to-moderate intake of dairy products, eggs, and poultry, and a
low intake of sweets, red meat, and wine.® Many of the anti-
inflammatory effects of the Mediterranean diet are specifically
linked to the intake of foods that are rich in polyunsaturated
fatty acids as well as extra virgin olive oil, which contains high
contents of monounsaturated fatty acids and nonfat micro-
components such as phenolic compounds.”



Obesity

Diet and nutrition play important roles in obesity, a major
comorbidity in RMDs. Many studies documented a correlation
between obesity and a higher prevalence or worse prognosis of
several immune-mediated conditions. There is growing evi-
dence that white adipose tissue is a crucial site in the generation
of soluble mediators called adipokines, most of which carry
pro-inflammatory activity, including TNF-a, IL-6, lectin, and
adiponectin. Elevated levels of inflammatory adipokines further
stimulate adipose tissue expansion, particularly in the thorax
and around viscera, thus inducing a positive feedback cycle of
adipokine secretion and tissue inflammation. These visceral fat
stores are thought to be responsible for the generation of
elevated markers of systemic inflammation.®

Links between obesity and autoimmunity can be seen in many
rheumatologic conditions, with several studies identifying the
association and likely causality of these links. In psoriatic
arthritis, obesity has a pathogenic role in the occurrence and
severity of psoriatic arthritis as well as impacting treatment
efficacy and safety. Adipose tissue is metabolically active and
produces a chronic low-grade inflammation in obese individu-
als. This chronic low-grade inflammation may be responsible
for the increased risk for psoriatic arthritis, increased disease
burden, and poor response to therapy.® Obesity at 18 years of
age was associated with a 35% increased risk of developing
rheumatoid arthritis (RA), while obesity in adulthood was
associated with a 50% increased risk of developing seropositive
rheumatoid arthritis.2° Finally, obesity increases the incidence
of new-onset lupus nephritis and cumulative organ damage.**

An annual study examined the relationship of obesity and
chronic pain. After thirteen weeks, mice eating the standard
American diet had a significant increase in fat mass, serum
leptin, and inflammatory cytokines compared to controls.
Prolonged exposure to the standard American diet resulted in
altered acute nociceptive sensitivity, increased systemic
inflammation, and persistent pain.*?

Supplementation

Supplementation involves the use of pills or special types of
food in order to improve a person’s health and well-being.
Many supplements can be used, in conjunction with diet and
nutrition, to complement holistic patient care.

Vitamin D is a fat-soluble steroidal substance that plays a
crucial role in immune system health. When serum vitamin D
level is less than 20 ng/mL, the risk for RA increases
considerably.r®* Additionally, low vitamin D is associated with
thrombosis in systemic lupus erythematosus.* Finally, vitamin
D deficiency was found to promote skeletal muscle hyper-
sensitivity and sensory hyperinnervation.'®

Supplements have widely been used to treat patients with
osteoarthritis. Avocado soybean unsaponifiables are a natural
blended vegetable extract made from avocado and soybean oils,

which have recently been popularized as therapy for
osteoarthritis with several studies, demonstrating benefits.®
Avocado soybean unsaponifiables have had great impact in
knee and hip osteoarthritis. Similarly, chondroitin sulfate a
naturally-occurring complex carbohydrate helps cartilage retain
water. It may be useful in patients with hand osteoarthritis for
pain relief and improvement in functioning.'’

Supplements have been used to systemically promote anti-
inflammation. Ginger has antioxidant, anti-inflammatory, anti-
septic, and carminative properties. Ginger inhibits LPS-induced
NO production, COX and LOX pathways, and peroxynitrite-
mediated damage within the body. A study on rheumatoid
arthritis patients reported beneficial effects of ginger in allevi-
ating pain and swelling of the RA-involved joints.'® Likewise,
turmeric contains curcumin, a compound with notable anti-
inflammatory effects. Curcumin modulates pro-inflammatory
cytokine production, inhibits MMP gene expression and NO
production, and affects the cyclooxygenase-2 and 5-lipoxy-
genase pathways. A double-blind, two week tumeric crossover
with RA patients reported remarkable improvement in morning
stiffness, joint swelling, and walking time.*® Finally, omega-3
fatty acids, which are unsaturated fatty acids, produce anti-
inflammatory lipids, called resolvins and protectins, which
inhibit IL-1B, TNF-a, and NF-kp. Clinical studies have shown
omega-3 fatty acids may have a modulatory effect on rheuma-
toid arthritis disease activity, specifically on the number of
swollen and tender joints.?

Stress

Stress has a long-reported relationship with autoimmunity; and
practicing rheumatologists can attest to the importance of stress
in the onset and exacerbation of autoimmune disorders, fibro-
myalgia, and chronic pain.

A 2003 study reported that more than 50% of patients with
scleroderma ascribed the cause of their condition to stress.?
Exposure to acute stress has been linked to altered HPA axis
activity and immune function, with IL-1p and IFN-y as
predictors of subsequent fatigue. Worrying also increased the
swollen joint count, fatigue level, and pain level in a cohort of
RA patients. Daily stressors are associated with short-term
disease fluctuations, including RA symptoms, fatigue, and
arthralgia intensity. 2

There is overwhelming evidence that the nervous system, can
influence the immune system via neuro-immune and neuro-
endocrine connections.?

Stress exposure activates the HPA axis, resulting in the release
of glucocorticoids. While the exact mechanism of how stress
can lead to autoimmunity is unknown, recent studies report that
glucocorticoids can act as pro-inflammatory agents, particularly
in the CNS, depending on the dose, chronicity of exposure, and
the organ. One experiment analyzing this effect reported
chronic unpredictable stress affects the frontal cortex and
hippocampus, enhances the LPS-induced NF-kB activation,



enhances expression of pro-inflammatory genes (iNOS, IL-1p,
and TNF-a), and decreases expression of anti-inflammatory
genes (IL-1Ra, IL-10, and MKP-1). Severe acute stress
increases HMGB-1 protein levels (NLRP3, IKBa, and NFKB)
in the hippocampus. This suggests that HMGB-1 participates in
stress-inducing NLRP3 priming, promoting inflammation.?*
One study examined neurogenic neuroinflammation in fibro-
myalgia and CRPS. Psychological stress was identified as a
catalyst, initiating the cascade of events that lead to neuro-
inflammation, also with other common triggers of infection,
autoimmunity, and toxins.?

The recent COVID-19 pandemic has multiple stress related
impacts. Patients with ankylosing spondylitis and rheumatoid
arthritis worsened during the pandemic compared to healthy
controls. Patients with chronic illnesses were more vulnerable
to the psychological effects of the pandemic, which can worsen
disease activity.?® The new science of immune-autonomics
analyzes the effects of stress on the immune system. Immuno-
autonomics studies the interference between stress, modulated
within the brain by the ANS, and the immune system. This
emerging science suggests the vagus nerve modulates splenic
SNS activity to negatively affect immune conditions, such as
RA.?" Clinical trials and research experiments are being
conducted to better understand the relationship between stress
and autoimmunity.

The Relaxation Response

The stress response was, defined by Han Selye in the beginning
of the 20™ century. Half a century later, Dr. Herbert Benson and
his colleagues built upon the work of Nobel laureate Dr. Walter
Hess, who described the relaxation response (RR) a physio-
logical response opposite of the stress response. Although
physiological and biochemical changes that occur during the
acute stress response have been well-characterized, the
contrasting changes that underlie the RR are less understood.
The RR is a common pathway of all mind-body therapies,
which can be used to effectively and efficiently manage stress.

Mind-body practices are a diverse group of techniques
including mindfulness-based stress reduction, meditation,
guided imagery, breath work, yoga, massage therapy, spinal
manipulation, and acupuncture. Contemporary therapies are
increasing understanding of how mind-body techniques can
elicit the relaxation response used for stress management. The
benefits include, muscle relaxation, a decrease in negative
emotions, an increase in positive emotions, promotion of state-
dependent learning, and creative enhancement.

Research has shown RR activation enhances expression of
genes associated with energy metabolism, mitochondrial
function, insulin secretion, telomere maintenance, and reduced
expression of genes linked to inflammatory response and stress-
related pathways.?® Interactive network analyses of RR-affected
pathways identified mitochondrial ATP synthase and insulin as
top upregulated critical molecules and NF-kf pathway genes as
top downregulated critical molecules. Relaxation response

elicitation may evoke its downstream health benefits by
improving mitochondrial energy production and utilization,
thus promoting mitochondrial resiliency through upregulation
of ATPase and insulin function. Mitochondrial resiliency might
also be promoted by RR-induced downregulation of NF-kp-
associated upstream and downstream targets, thus mitigating
stress.?® Another study reported mind-body interventions,
which induce the RR, affect gene expression and disease
vulnerability by improving the body’s response to oxidative
stress, cellular damage, and systemic inflammation.?®

Compassionate Care

Compassion involves looking beyond one’s own pain in order
to see the pain of others. Physicians are able to provide much-
needed compassion in their medical care. Compassionate care
is exemplified in this quote by Jalaludin Rumi:

“Listen with ears of tolerance! See through the eyes of
compassion! Speak with the language of love!”°

It is important to note that compassion begins with the self. A
physician is unable to provide compassionate care to their pa-
tients if they are not, first, compassionate towards themselves.

In light of these recommendations, addressing diet, nutrition,
supplements, mind-body techniques, stress management, and
compassion, physicians are able to implement good medical
practices. Integrative medicine, with the help of CAM, aims to
empower and support patients, encouraging a more holistic,
patient-centered, and compassionate approach to care, which
will result in improved patient outcomes and well-being.

REFERENCES

1. Hippocrates. (n.d.). [Internet] Retrieved from
https://www.oxfordreference.com/view/10.1093/acref/978
0191826719.001.0001/g-oro-ed4-00005454.

2. Artus M, Croft P, Lewis M. The use of CAM and
conventional treatments among primary care consulters
with chronic musculoskeletal pain. BMC Fam Pract. 2007
May 4;8:26. doi: 10.1186/1471-2296-8-26. PMID:
17480212; PMCID: PMC1878478.

3. Smith R. “Let food be thy medicine...”. BMJ. 2004 Jan
24;328(7433):0. PMCID: PMC318470.

4. Alunno A, Carubbi F, Bartoloni E, Grassi D, Ferri C,
Gerli R. Diet in Rheumatoid Arthritis versus Systemic
Lupus Erythematosus: Any Differences? Nutrients. 2021
Feb 27;13(3):772. doi: 10.3390/nu13030772. PMID:
33673487; PMCID: PMC7997440.

5. Lu B, Hiraki LT, Sparks JA, Malspeis S, Chen CY,
Awosogba JA, Arkema EV, Costenbader KH, Karlson
EW. Being overweight or obese and risk of developing
rheumatoid arthritis among women: a prospective cohort
study. Ann Rheum Dis. 2014 Nov;73(11):1914-22. doi:
10.1136/annrheumdis-2014-205459. Epub 2014 Jul 23.
PMID: 25057178; PMCID: PMC4207219.



10.

11.

12.

13.

14,

15.

16.

17.

Petersson S, Philippou E, Rodomar C, Nikiphorou E.
The Mediterranean diet, fish oil supplements and
Rheumatoid arthritis outcomes: evidence from clinical
trials. Autoimmun Rev. 2018 Nov;17(11):1105-1114. doi:
10.1016/j.autrev.2018.06.007. Epub 2018 Sep 10. PMID:
30213690.

Oliviero F, Spinella P, Fiocco U, Ramonda R, Sfriso P,
Punzi L. How the Mediterranean diet and some of its
components modulate inflammatory pathways in arthritis.
Swiss Med Wkly. 2015 Nov 2;145:w14190. doi: 10.4414/
smw.2015.14190. PMID: 26523418.

Versini M, Jeandel PY, Rosenthal E, Shoenfeld Y.
Obesity in autoimmune diseases: not a passive bystander.
Autoimmun Rev. 2014 Sep;13(9):981-1000. doi: 10.1016/
j.autrev.2014.07.001. Epub 2014 Aug 2. PMID: 25092612.
Kumthekar A, Ogdie A. Obesity and Psoriatic Arthritis:
A Narrative Review. Rheumatol Ther. 2020 Sep;7(3):447-
456. doi: 10.1007/s40744-020-00215-6. Epub 2020 Jun 3.
PMID: 32495313; PMCID: PMC7410935.

George MD, Baker JF. The Obesity Epidemic and
Consequences for Rheumatoid Arthritis Care. Curr
Rheumatol Rep. 2016 Jan;18(1):6. doi: 10.1007/s11926-
015-0550-z. PMID: 26739963; PMCID: PMC4809046.
Kang JH, Xu H, Choi SE, Park DJ, Lee JK, Kwok SK,
Kim SK, Choe JY, Kim HA, Sung YK, Shin K, Lee SS.
Obesity increases the incidence of new-onset lupus
nephritis and organ damage during follow-up in patients
with systemic lupus erythematosus. Lupus. 2020
May;29(6):578-586. doi: 10.1177/0961203320913616.
Epub 2020 Mar 24. PMID: 32208798.

Totsch SK, Waite ME, Tomkovich A, Quinn TL, Gower
BA, Sorge RE. Total Western Diet Alters Mechanical and
Thermal Sensitivity and Prolongs Hypersensitivity
Following Complete Freund's Adjuvant in Mice. J Pain.
2016 Jan;17(1):119-25. doi: 10.1016/j.jpain.2015.10.006.
Epub 2015 Oct 24. PMID: 26597348; PMCID:
PMC4817348.

Sharma D, Chaubey P, Suvarna V. Role of natural
products in alleviation of rheumatoid arthritis-A review. J
Food Biochem. 2021 Apr;45(4):e13673. doi: 10.1111/
jfbc.13673. Epub 2021 Feb 24. PMID: 33624882.

Petri M, Fu W, Goldman D. S5D:4 Low vitamin d is
associated  with  thrombosis in  systemic  lupus
erythematosus Lupus Science & Medicine 2018;5:
doi: 10.1136/lupus-2018-abstract.30.

Tague SE, Clarke GL, Winter MK, McCarson KE,
Wright DE, Smith PG. Vitamin D deficiency promotes
skeletal ~ muscle  hypersensitivity and  sensory
hyperinnervation. J Neurosci. 2011 Sep 28;31(39):13728-
38. doi: 10.1523/JNEUROSCI.3637-11.2011. PMID:
21957236; PMCID: PMC3319727.

Ernst E. Avocado-soybean unsaponifiables (ASU) for
osteoarthritis — a systematic review. Clin Rheumatol. 2003
Oct;22(4-5):285-8. doi:  10.1007/s10067-003-0731-4.
PMID: 14576991.

Kloppenburg M, Kroon FP, Blanco FJ, Doherty M,
Dziedzic KS, Greibrokk E, Haugen IK, Herrero-
Beaumont G, Jonsson H, Kjeken I, Maheu E, Ramonda

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

R, Ritt MJ, Smeets W, Smolen JS, Stamm TA,
Szekanecz Z, Wittoek R, Carmona L. 2018 update of the
EULAR recommendations for the management of hand
osteoarthritis. Ann Rheum Dis. 2019 Jan;78(1):16-24. doi:
10.1136/annrheumdis-2018-213826. Epub 2018 Aug 28.
PMID: 30154087.

Srivastava KC, Mustafa T. Ginger (Zingiber officinale)
in rheumatism and musculoskeletal disorders. Med
Hypotheses. 1992 Dec;39(4):342-8. doi: 10.1016/0306-
9877(92)90059-1. PMID: 1494322.

Ahmed S, Anuntiyo J, Malemud CJ, Haqqi TM.
Biological basis for the use of botanicals in osteoarthritis
and rheumatoid arthritis: a review. Evid Based
Complement Alternat Med. 2005 Sep;2(3):301-8. doi:
10.1093/ecam/neh117. PMID: 16136208; PMCID:
PMC1193557.

Kostoglou-Athanassiou I, Athanassiou L, Athanassiou
P. The Effect of Omega-3 Fatty Acids on Rheumatoid
Acrthritis. Mediterr J Rheumatol. 2020 Jun 30;31(2):190-
194. doi: 10.31138/mjr.31.2.190. PMID: 32676556;
PMCID: PMC7362115.

Richards HL, Herrick AL, Griffin K, Gwilliam PD,
Loukes J, Fortune DG. Systemic sclerosis: patients'
perceptions of their condition. Arthritis Rheum. 2003 Oct
15;49(5):689-96.  doi:  10.1002/art.11385.  PMID:
14558055.

Evers AW, Verhoeven EW, van Middendorp H, Sweep
FC, Kraaimaat FW, Donders AR, Eijsbouts AE, van
Laarhoven Al, de Brouwer SJ, Wirken L, Radstake
TR, van Riel PL. Does stress affect the joints? Daily
stressors, stress vulnerability, immune and HPA axis
activity, and short-term disease and symptom fluctuations
in rheumatoid arthritis. Ann Rheum Dis. 2014
Sep;73(9):1683-8.  doi:  10.1136/annrheumdis-2012-
203143. Epub 2013 Jul 9. PMID: 23838082.

Kennedy RH, Silver R. Neuroimmune Signaling:
Cytokines and the Central Nervous System. In: Pfaff D,
Volkow N. (eds) Neuroscience in the 21st Century.
Springer, New York, NY, 2016. https://doi.org/
10.1007/978-1-4939-3474-4_174.

Duque Ede A, Munhoz CD. The Pro-inflammatory
Effects of Glucocorticoids in the Brain. Front Endocrinol
(Lausanne). 2016 Jun 28;7:78. doi: 10.3389/fendo.
2016.00078. PMID: 27445981; PMCID: PMC4923130.
Littlejohn G. Neurogenic neuroinflammation in
fibromyalgia and complex regional pain syndrome. Nat
Rev Rheumatol. 2015 Nov;11(11):639-48. doi: 10.1038/
nrrheum.2015.100. Epub 2015 Aug 4. PMID: 26241184,
Gica S, Akkubak Y, Aksoy ZK, Kiiciik A, Ciire E.
Effects of the COVID-19 pandemic on psychology and
disease activity in patients with ankylosing spondylitis and
rheumatoid arthritis. Turk J Med Sci. 2021 Aug
30;51(4):1631-1639. doi: 10.3906/sag-2011-188. PMID:
33773523; PMCID: PMC8569757.

Taylor PC, Holman AJ. Rheumatoid arthritis and the
emergence of immuno-autonomics. Rheumatology
(Oxford). 2019 Dec 1;58(12):2079-2080. doi: 10.1093/
rheumatology/kez216. PMID: 31177267.



28. Bhasin MK, Dusek JA, Chang BH, Joseph MG,

29.

30.

Denninger JW, Fricchione GL, Benson H, Libermann
TA. Relaxation response induces temporal transcriptome
changes in energy metabolism, insulin secretion and
inflammatory pathways. PLoS One. 2013 May 1;8(5):
€62817. doi: 10.1371/journal.pone.0062817. Erratum in:
PLoS One. 2017 Feb 21;12 (2):e0172873. PMID:
23650531; PMCID: PMC3641112.

Dusek JA, Otu HH, Wohlhueter AL, Bhasin M, Zerbini
LF, Joseph MG, Benson H, Libermann TA. Genomic
counter-stress changes induced by the relaxation response.
PLoS One. 2008 Jul 2;3(7):e2576. doi: 10.1371/
journal.pone.0002576. Erratum in: PLoS One. 2017 Feb
21;12  (2):e0172845. PMID: 18596974; PMCID:
PMC2432467.

Rumi J.  (nd) [Internet]  Retrieved  from
https://www.goodreads.com/quotes/498098-listen-with-
ears-of-tolerance-see-through-the-eyes-of.





