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Objectives
• Define the common causes of inflammation
• Explore the inflammation-autoimmune connection
• Discuss successful approaches to manage inflammation
• Apply knowledge to patient cases



Inflammation is Vital
• Inflammation is an adaptive response to provide protection 

against infection
• Acute inflammatory response:

• Delivery of plasma and leukocytes to site of infection or injury
• Production of inflammatory mediators

• Neutrophils travel to affected tissue to kill invading agents
• Resolution and repair phase

“Whatever the cause of the inflammatory response, its ‘purpose’ is to remove or sequester the source of 
the disturbance, to allow the host to adapt to the abnormal conditions and, ultimately, to restore 
functionality and homeostasis to the tissue.”

Medzhitov R. Nature. 2008;454(7203):428-435.
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Feehan KT, et al. Trends Mol Med. 2019;25(3):198-214.



INFLAMMATION

Infection Tissue Injury Tissue Stress & 
Malfunction

Host defense against 
infection  

Tissue-repair 
response

Restoration of 
homeostatic state

Shift in homeostatic set 
point, development of 

disease

Adapted from Medzhitov R. Nature. 2008;454(7203):428-435. 

Inflammatory 
trigger

Physiological 
purpose

Pathology Autoimmunity, 
inflammatory tissue 

damage

Fibrosis, metaplasia, 
and/or tumor growth



Mediators of Inflammation
• Alter the functionality of tissues and organs

• Adipokines 
• Adiponectin
• Leptin
• Resistin
• Visfatin

• Inflammasome & DAMPs
• NK cells

Scrivo R, et al. Autoimmun Rev. 2011;10(7):369-374. 
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Diet Chronic 
infections Obesity Dysbiosis

Sedentary 
lifestyle Chronic stress Sleep 

disturbance
Environmental 

toxins

Sources of Chronic Inflammation

Furman, D, et al. Nat Med 25, 1822–1832 (2019). 



Infections as Autoimmune Triggers
Infectious Agent Autoimmune Association Gram stain

Borrelia RA, sarcoidosis, schizophrenia, dementia gram neg stain bc LPS

Chlamydophila pneumoniae
arthritis, myocarditis, Guillain-Barre, Alzheimer's, CFS, COPD, MS, Tourette 
syndrome gram negative

Enterovirus ALS, CFS, Type 1 Diabetes, Guillain-barre, schizophrenia gram negative

Giardia lamblia MS, ALS, Parkinson's, CFS, arthritis, uveitis gram negative

Helicobacter pylori immune thrombocytopenia, psoriasis, sarcoidosis gram negative

Herpesvirus dermatomyositis, SLE, RA, Sjogren's, MS, chronic fatigue

Norovirus Crohn's

Parvovirus B19 RA, SLE, vasculitis

Streptococcus Tourette syndrome gram positive

Toxoplasma gondii
Alzheimer's, Parkinson's, Tourette syndrome, antiphospholipid syndrome, 
systemic sclerosis, IBD

Torres-Aguilar H, et al. Curr Opin Rheumatol. 2019;31(5):525-531.



Autoimmune vs. Autoinflammatory Spectrum
• Fundamental understanding of autoimmune mechanisms is focused 

mainly on lack of self-tolerance
• Newer research suggests

• Many conditions may be more property defined as “autoinflammatory” 
since they are primarily mediated by cells or processes within the 
innate immune system and lack distinctive auto-reactive antibodies or 
T-cells

• Driven by core signaling components of the innate immune system 

Guilliams, T. Supporting immune function a lifestyle and nutrient approach. (2nd edition) 2022



Integrative Approaches to 
Combat Inflammation



How to Combat Inflammation
• Diet
• Physical activity
• Weight loss
• Stress management
• Nutraceuticals

• Macronutrients/Micronutrients
• Herbal

• Sleep/Circadian rhythms
• Correct dysbiosis



Mediterranean Diet
• Diet includes:

• Fruits/Vegetables
• Whole Grains
• Beans/Nuts/Seeds
• Deep Sea Fish/Fermented dairy
• Olive Oil!
• Red wine

• Individuals who adhered most closely to the traditional 
Mediterranean diet had 20% lower CRP levels than individuals with 
the least adherence.1

• Individuals with metabolic syndrome experienced a significant drop 
in levels of CRP and other markers of inflammation after two years 
on Med diet compared to controls.2

1.Chrysohoou C et al. J Am Coll Cardiol. 2004; 44(1):152-8.
2.Esposito K et al. JAMA. 2004; 292(12):1440-6.



Tsigalou C, et al. Biomedicines. 2020;8(7):201.



Cross-sectional study of 30- to 
74-y-old men and women in an 
elective outpatient colonoscopy 
population (n = 646)

Conclusion: These findings 
suggest that diets that are more 
Paleolithic- or Mediterranean-like 
may be associated with lower 
levels of systemic inflammation 
and oxidative stress in humans.

Whalen KA, et al. J Nutr. 2016;146(6):1217-1226. 



Conclusion: A Paleolithic diet may 
be useful in the treatment and 
management of MS, by reducing 
perceived fatigue, increasing mental 
and physical quality of life, 
increasing exercise capacity, and 
improving hand and leg function. By 
increasing vitamin K serum levels, 
the MPDI may also reduce 
inflammation.

Irish AK, et al. Degener Neurol Neuromuscul Dis. 2017;7:1-18. 



Mediterranean Diet in Autoimmune Conditions 
RA & SLE

Forsyth C, et al. Rheumatol Int. 2018;38(5):737-747. 
Pocovi-Gerardino G, et al. Rheumatology (Oxford). 2021;60(1):160-169.
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Exercise Puts the Breaks on Autoimmune Conditions

Perandini LA. Autoimmunity reviews. 2012;12(2):218-224

Pro-
inflammatory 

Cytokines

Local & 
Systemic 

Inflammation
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Systemic 
Damage

Disease 
Disabilities



Obesity
• A state of chronic or low-grade systemic inflammation
• Metaflammation: obesity-related chronic low-grade inflammation and 

subsequent altered metabolism
• White adipose tissue secretes adipokines and cytokines
• Obesity associated with:

• ↑ Th17, IL-1β, IL-18, B cells, antibody production
• ↓ Treg
• Microbiome alterations
• Vitamin D deficiency
• Autoantibodies

Versini M, et al. Autoimmun Rev. 2014;13(9):981-1000.
Kawai T, et al. Am J Physiol Cell Physiol. 2021;320(3):C375-C391.

PROMOTE 
AUTOIMMUNE 

DISEASE



Versini M et al. Autoimmun Rev. 2014;13(9):981-1000



Weight Loss
• ↓ in inflammatory markers 

• (CRP, TNF-a, IL-6 and leptin)1

• ↑ in anti-inflammatory marker (adiponectin)1

• A number of studies suggest that weight loss may be a useful 
preventative and adjunctive therapy for the treatment of psoriasis 
or psoriatic arthritis.2

• Most studies reviewed here were very low calorie diets 1,000-1,500 kcal 
per day.

• Gastric bypass surgery appears to be beneficial in select patients.

1.Forsythe LK et al. Nutr Res Rev. 2008;21(2):117-133.
2.Debbaneh M et al. J Am Acad Dermatol. 2014;71(1):133-140.



Stress

Stress Disease



Stress Management
• Close relationship between HPA axis, SNS, and immune system
• Stress triggers the release of neuroendocrine hormones leading to 

immune dysregulation

Stojanovich L, et al. Autoimmun Rev. 2008;7(3):209-213. 
Sharif K, et al. Autoimmun Rev. 2018;17(10):967-983. 

A formidable amount of evidence supports the association and role of stress in influencing 
various aspects of autoimmune diseases including for instance disease onset and 
exacerbations. The active management of stress through various psychological techniques 
demonstrates significant benefits on disease outcomes. Thus, given the interrelation 
between these two factors, clinical physicians should encourage patients with 
autoimmune disease to seek stress management practices as part of their daily routines.



Impacts of Yoga
• Yoga has a buffering action on stress-mediated immune 

response, stimulates the parasympathetic nervous system, and 
maintains cardio-vagal tone

• 8 weeks of yoga-based mind body intervention in active RA 
patients:

• ↓ levels of ESR and CRP
• downregulation of pro-inflammatory cytokines (IL-6, IL-17A, TNF-
alpha)

• upregulation of anti-inflammatory cytokines (TGF-beta)

Gautam S, et al. Restor Neurol Neurosci. 2019;37(1):41-59. 



Sleep
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Sleep
• Poor sleep increases risk of autoimmune conditions1

• Subclinical autoimmune hypothyroidism was diagnosed in 7.7% shift workers and in 
3.8% day-time workers. (p=0.03.)

• Altered anti-TPO autoantibodies were found in 13.6% shift workers and in 8.6% day-
time workers (p=0.05)

• Shift-work increases cytokines2
• Night shift work compromises host defense by creating cytokine conditions that initially 

impede anti-viral immunity (lower TNF-α) and may promote autoimmunity (mistimed 
rise in IL-6).

• Sleep disturbance and sleep duration impact inflammation
• Sleep disturbance associated with ↑ levels of CRP (ES 0.12; 95% CI 0.05 – 0.19) and 

IL-6 (ES 0.20; 95% CI 0.08 – 0.31).
• Shorter sleep duration, but not the extreme of short sleep, associated with ↑ levels of 

CRP
• Short sleep was defined as < 7 hrs/night, and long sleep was defined as > 8 hrs/night.

1. Magrini A et al. Int J Immunopathol Pharmacol. 2006;19(4 Suppl):31-36.
2. Liu PY et al. Neurobiol Sleep Circadian Rhythms. 2021;10:100063
3. Irwin MR, et al. Biol Psychiatry. 2016;80(1):40-52.



Treatment Considerations: 4 vs 5R
Remove

• Food sensitivities, alcohol, aspirin, NSAIDS  from the diet.
• Use antimicrobials for dysbiosis, infection, and/or 

parasites.

Replace
• Digestive support to improved nutrient absorption and 

metabolism
• May include digestive enzymes, or agents that promote 

improved motility and regular bowel movements.

Reinoculate
• Provide an environment where good bacteria can thrive 

and where bad ones cannot
• Use pre- and probiotics.

Repair
• Support of the cellular repair process by providing specific 

nutritional support for the regeneration of the GI 
protective barrier

• GI mucosa with healing nutrients and  botanicals

Rebalance
• Lifestyle factors that influence the gut bacteria such as 

stress, sleep, exercise and relationships and assure 
ongoing gut health.



Consider Other Pathologies
• Mold/Lyme

• Binders
• Herbals
• Support lymphatic & liver



Serum-Derived Bovine Immunoglobulin (SBI IGG)

• It works by binding antigens on bacteria, fungi, or toxic 
substances and preventing them from leaking through tight 
junctions between cells in the GI tract causing inflammation

• Several case reports/series of patients achieving clinical 
remission of IBD conditions (Crohn’s/UC) with SBI IGG. 

• Dose 5-10 grams/day

EnteraGam® [product information]. Ankeny, IA: Entera Health, Inc.; October 2020. 
Wilson D, et al. Clin Med Insights Gastroenterol. 2013;6:CGast.S13200. 



SBI IGG
Restores homeostasis of the gut barrier

Intestinal barrier function
• Improving gut permeability
• Preventing antigenic translocation across tight junctions

Nutrient absorption
• IgG normalizes gut bacteria improving nutrient utilization

Impact on immune balance (IgG)
• Activates complement (serum system that can destroy viruses and bacteria to protect from infection)
• Protects tissues
• Allows direct binding to microbial cells and interferes with their ability to enter or damage the intestinal cells
• ↓ intestinal mucosal damage
• ↓ inflammatory cell infiltration
• ↓ expression of inflammatory cytokines

EnteraGam® [product information]. Ankeny, IA: Entera Health, Inc.; October 2020. 
Wilson D, et al. Clin Med Insights Gastroenterol. 2013;6:CGast.S13200. 



Shafran I, et al. Therap Adv Gastroenterol. 2015;8(6):331-339. 

SBI improves clinical 
management of IBD 

patients who are not fully 
managed on traditional 

therapies. 



The longer they used it, 
the more response was 
reported. Needs further 
clinical trial to determine 

optimal patient 
populations and length of 

therapy. 

Shafran I, et al. Therap Adv Gastroenterol. 2015;8(6):331-339. 



H
igh D

ose Probiotics
Tursi A, et al. Am J Gastroenterol. 2010;105(10):2218-2227. 
Derwa Y, et al. Aliment Pharmacol Ther. 2017;46(4):389-400. 



Dang X, et al. PLoS One. 2020;15(3):e0228846. 



Good summary of the 
evidence!

• https://www.ncbi.nlm.nih.gov/pmc/arti
cles/PMC7190945/

Cheng FS, et al. World J Clin Cases. 2020;8(8):1361-1384. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7190945/


Anti-inflammatory 
Nutraceuticals



Omega-3 
Fatty Acids



Omega Clinical Pearls
• Forms

• rTG (re-esterified forms, monoglycerides, etyl esters (EE), free fatty acids (FFA), or 
phospholipids

• Most commonly studied either EE or rTG
• Superior bioavailability with rTG > EE forms
• DHA >EPA ?

• DHA outperforms EPA in nearly every surrogate marker
• DHA--> No clinical trials looking at MI, CVD, mortality
• 1:1 likely a good ratio based on evidence

• Most pharmaceuticals more EPA
• Icosapent ethyl CVOT
• Quality



• 60 patients with definitive RA 
• 2 groups observed x 8 months:

• Western diet
• Anti-inflammatory diet (AID) –
(< 90 mg of arachidonic acid per day) 

• Both groups received placebo or fish 
oil capsules (30 mg/kg body weight) x 
3 months

• Patients on AID & Omega-3 did best!

• 70 kg = 30*70 = 2,100 mg of Omega 3

Adam O, et al. Rheumatol Int. 2003;23(1):27-36.



Polyunsaturated Fatty Acids in RA 
• Doses ~1.6 grams -3.8 EPA / 1.1-2.1 grams DHA
• Improvements in lab markers of inflammation

• ↓ neutrophil LTB/LTB4
• ↓ macrophage IL 1
• ↓ ESR

• Improvements in disease function
• Morning stiffness
• Tender Joint Counts (TJC)
• Mean time to onset of fatigue

• ↓ need for NSAIDS or biologics

Navarini L, et al. Lipids Health Dis. 2017;16(1):197. 



Turmeric (Curcuma longa)

• Curcumin is the main component 
• potent inhibitor of NF- κB, COX-2, LOX
• reduces inflammatory mediators: IL-6, 
IL-1β, MCP-1, metalloproteanases

• strong antioxidant 

White CM, et al. Pharmacol Res. 2019 Aug;146:104280.



Rheumatoid arthritis (RA) - Five RCTs
Compared to control, curcumin:

• ↓ DAS28 (P=0.0002)
• ↓ ESR (P<0.0001)
• ↓ CRP (P=0.0003)

Ulcerative colitis (UC) - Nine RCTs
Compared to control, curcumin:

• ↓ clinical activity index  
(P<0.0001)

• ↓ ESR (P=0.0003)
• ↓ CRP (P=0.03)

Zeng L, et al. Front Immunol. 2022;13:896476. 



• 48 women with moderately active 
RA

• Curcumin (500 mg/day) or 
placebo for 8 weeks 

• Significant ↓ in ESR and hs-CRP 
in curcumin group (44.68%,        
p < .001 and 20.93%, p = .017, 
respectively)

Pourhabibi-Zarandi F, et al. Phytother Res. 2022;36(4):1797-1806. 



Quercetin
• Inhibits pro-inflammatory 

cytokines (TNF-a, IL-1b, & IL-6); 
promotes anti-inflammatory 
cytokines (IL-10)

• Reduces COX, LOX expression
• Stabilizes mast cells 

Shen P, et al. Front Immunol. 2021;12:689044.



• 50 women with RA

• Quercetin (500 mg/day) or placebo x 8 
wks

• Significant reduction in:
• active disease
• early morning stiffness, morning 

pain 
• DAS-28 and HAQ scores 
• hs-TNFa

Javadi F, et al. J Am Coll Nutr. 2017;36(1):9-15. 



Black Cumin Seed (Nigella sativa)
• Thymoquinone (TQ) - major active chemical component
• Antioxidant, anti-inflammatory and immune-modulatory 

properties 

Gheita AT, et al. Phytother Res. 2012;26:1246–8.



• 40 patients with Hashimoto’s 
thyroiditis 

• Powdered Nigella sativa or 
placebo daily for 8 weeks 

• Nigella sativa treated group:
• ↓ TSH and anti-TPO 

concentrations 
• ↑ T3 increased 
• ↓ VEGF

Farhangi MA, et al. BMC Complement Altern Med. 2016;16(1):471. 



• 40 female RA patients

• 2 placebo capsules/day for 1 
month followed by 500 mg 
Nigella sativa oil capsules 
twice/day for 1 month

• ↓ DAS-28, number of 
swollen joints and morning 
stiffness after receiving 
Nigella sativa 

Gheita AT, et al. Phytother Res. 2012;26:1246–8.



Ginger
• More than 40 antioxidants have been isolated from ginger rhizome
• Phenolic active ingredients such as gingerols and shogaols 

Poles J, et al. J Clin Transl Res. 2021;7(3):333-376. 



• 66 patients with active RA

• 1500 mg ginger daily vs 
placebo

• ↓ CRP (p = 0.050) and IL-1β 
(p=0.021) 

• ↓ TNF-α levels although not 
significant (p=0.093) 

Aryaeian N, et al. Med J Islam Repub Iran. 2019;33:154. 



Micronutrients



Vitamin D Deficiency & Autoimmunity
• In vitro, vit D regulates genes 

involved in inflammation and 
acquired and innate immune 
responses 

• Association between 
autoimmune disease 
development and vit D 
deficiency from decreased sun 
exposure in northern latitudes 

Chandrashekara S, et al. Rheum Dis. 2017;20(7):825-831. 
Guilliams, T. Supporting immune function a lifestyle and nutrient approach. (2nd edition) 2022



In this large primary prevention trial, 
supplementation with vitamin D 
2000 IU/day for 5 years, alone or in 
combination with 1 g/day of omega 
3 fatty acids (460 mg EPA & 380 mg 
DHA acid) led to a lower incidence 
of confirmed autoimmune disease 
than placebo

Hahn J. et al. BMJ 2022; 376:e066452



• 93% of patients had Vitamin 
D insufficiency

• 60,000 IU Cholecalciferol 
weekly

• TPO-Ab were highest in those 
with lowest 25-hydroxy-D 
levels

• 3 month FU 46% reduction in 
TPO-Ab vs. 16% in control 

Chaudhary S, Dutta D, Kumar M, et al. Indian J Endocrinol Metab. 2016;20(3):391-398. 



• 150 RA patients

• Vit D 60,000 IU/week for 6 
weeks, followed by 60,000 
IU/month for a total of 3 months

• Significant improvement in mean 
DAS28-CRP and vit D levels

Chandrashekara S, et al. Rheum Dis. 2017;20(7):825-831. 



Zinc
• Essential trace element; plays a role in > 300 enzymatic processes 
• Antioxidant & anti-inflammatory effects 
• Deficiency may affect up to two billion people worldwide
• Zn levels significantly lower in autoimmune disease patients
• Deficiency associated with:

• ↑ activation of NF-κB and NF-κB-regulated inflammatory cytokine 
expression

• ↑ IL-6, IL-8 and TNF-α levels

1. Sanna et al. Nutrients. 2018;10(1):68
2. Choi et al. Acta Pharmacol Sin 39, 1120–1132 (2018).
3. Jarosz et al. Inflammopharmacology. 2017;25(1):11-24.



Selenium & Hashimoto's Thyroiditis 
• Selenium (Se) is an essential micronutrient with many pleiotropic effects ranging 

from antioxidant and anti-inflammatory to increasing active thyroid hormone 
production 

• Supports the conversion of peripheral T4 to T3 via outer (5')- ring deiodination of 
the pro-hormone T4, are selenoproteins and thus this conversion is susceptible 
to Se deficiency  

• For that reason Se-deficient individuals have mildly elevated serum T4 and T4 to 
T3 ratios, but normal TSH 

• Food sources
• Brazil nuts, oysters, tuna, whole grains, meats, sunflower seeds

• Supplementation: 
• Selenomethionine 200 μg as a single treatment or combined with LT4 reduced the 

serum levels of anti-thyroid peroxidase antibodies compared with placebo (or placebo 
plus LT4) in three studies (p < 0.001)

1. Liontiris MI, Mazokopakis EE. Hell J Nucl Med. 2017;20(1):51-56. 
2. Zuuren EJ, et al. Eur Thyroid J. 2014;3(1):25-31. 



CoQ10
• Mitochondrial enzyme that regulates oxidative phosphorylation 

while acting as an antioxidant, mitigating ROS production, and 
pro-inflammatory signaling1

• 45 MS patients randomized to receive either 500 mg/day of 
CoQ10 or placebo for 12 weeks2

• matrix metallopeptidase 9 (MMP-9), [TNF]-α, [IL]-6 levels decreased 
significantly in treatment group

1. Poles J, et al. J Clin Transl Res. 2021;7(3):333-376.
2. Sanoobar M, et al. Nutr Neurosci. 2015;18(4):169-176.



CoQ10 in Rheumatoid Arthritis

• 100 mg CoQ10/day

• Reduced MDA and 
reduced expression of 
TNF-⍺ in 2 months

Abdollahzad H, et al. Arch Med Res. 2015;46(7):527-533. 



• 100 mg CoQ10/day

• Significantly reduced 
swollen joint count, 
tender joint count,  
VAS pain score, and 
DAS-28 compared to 
placebo after 2 
months

Nachvak SM et al. Clinical rheumatology. 2019;38(12):3367-3374



Building Successful Programs
• Identify opportunities

• What is missing in the market (i.e. your niche)?
• Who is not being cared for?
• What are your patient’s pain points?
• Identify target audience

• Defining the service
• Outcomes
• Mission/Vision

• Set goals
• Financial
• Impact

• Evaluating staff/workflow
• Contracting out vs. training within?
• Training staff
• Physical space considerations

• Developing Resources
• Patient handouts
• Teaching tools
• Outline content
• Other tech tools (apps?)

• Implementation
• Delivery (i.e. in person/on-line), asynchronous, group 

visits?
• Go-live plan

• Evaluation
• How will you measure success?
• Patient satisfaction
• What’s next?

1. Clinical Pharmacist, CP, May 2015, Vol 7, No 4;7(4):DOI:10.1211/PJ.2015.20068427
2. Gupta V et al. Pharmacy (Basel). 2018;6(4):111. Published 2018 Oct 11.



Business Plans
• Describe Service
• SWOT Analysis 
• Marketing Strategy
• Financial Plan

1. Writing a Business Plan for a New Pharmacy Service 2007: https://aphanet.pharmacist.com/sites/default/files/files/mtm_writing_business_plan.pdf
2. A toolkit for establishing clinical pharmacy services developed by the North Carolina Association of Pharmacists. https://ncap.memberclicks.net/assets/docs/NCAP%20Toolkit_FINAL_4May2021.pdf



Case 1
• JC is a 48 y/o WF that resides in North Dakota. She currently does 

not take any medications or supplements. 
• 6 months ago she started noticing stiffness in both hands in the 

morning that progressively lasted longer. Now it lasts about 75 min 
and includes hands and wrists. 

• She is taking Naproxen 220-440 mg TID to get through her work 
day. Her PCP ran labs. 

• Lab work
• CRP: 32 mg/dl (standard CRP)
• ESR 60 mm/h
• + Rheumatoid factor



Case 1
• JC visited a rheumatologist and was prescribed oral 

methotrexate and folic acid and presents to your pharmacy with 
her first prescription. You start to learn more about her 
diagnosis. She mentions her provider said if this doesn’t help, 
she will prescribe low dose prednisone. She is nervous about 
these medications and wants to do what she can to reverse her 
symptoms without them. 



Case 1
• Gather in a group of 4-5 people around you to discuss this case

• Questions for your team:
• What labs would you recommend?
• What nutrition protocol would you ask the patient to follow?
• Would you start any supplements? If so, which ones and what doses?



Case 2
• Your independent pharmacy is ready to develop a new service to 1) 

improve patient care and 2) increase revenue. 
• You want to begin with a simple program for patients with 

Hashimoto's thyroiditis because you’ve looked at your fast-moving 
meds and you dispense levothyroxine in your top ten medications. 



Case 2
• Return to your group to discuss…

• What steps will you take to create a program for these patients?
• Consider drawing out your SWOT analysis!
• Who will you target?
• What kind of service will resonate with that group?
• What resources will you provide?
• Who will provide the service?
• What innovative models of delivery would you consider?
• What might your clinical protocol look like?



Take-Aways
1. Addressing inflammation is an important piece of reversing 

symptoms of autoimmune conditions
2. Nutrition, nutrient supplementation, and other core lifestyle 

interventions can improve autoimmune outcomes
3. You have the potential to build patient programs to improve 

care for autoimmune patients by addressing root causes 


