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Neuroinflammation in fibromyalgia and CRPS is multifactorial 
 

Littlejohn1 ascribes neuroinflammation to a “neurogenic” origin, presumably triggered by pain and stress. However, attribution 

of neuroinflammation and central sensitization to a primary neurogenic origin is premature without integrating the well-

documented coexistence of small intestine bacterial overgrowth (SIBO, one type of gastrointestinal dysbiosis), vitamin D 

deficiency, and mitochondrial dysfunction.  

     Littlejohn1 notes that “chronic pain was more strongly associated with lipopolysaccharide–stimulated proinflammatory 

cytokines”; however, he does not pursue this line of thought to connect it to relevant literature showing clear evidence of 

gastrointestinal dysbiosis and increased intestinal permeability in patients with fibromyalgia (FM) and complex regional pain 

syndrome (CRPS). The gastrointestinal tract is the most abundant source of lipopolysaccharide (LPS, endotoxin), systemic 

absorption of which is increased by SIBO and increased intestinal permeability. In 1999, Pimentel et al2 showed that oral 

administration of antibiotics lead to alleviation of pain and other clinical measures of FM. In 2004, Pimentel et al3 showed that 

among 42 fibromyalgia patients, all 42 FM patients (100%) showed laboratory evidence of SIBO, severity of which correlated 

positively with severity of FM. In that same year, Wallace and Hallegua4 showed that eradication of SIBO with antimicrobial 

therapy lead to clinical improvements in FM patients in direct proportion to antimicrobial efficacy. In 2008, Goebel et al5 

documented that patients with FM and CRPS have intestinal hyperpermeability; mucosal “leakiness” was highest in patients 

with CRPS, indicating a strong gastrointestinal component to the illness. In 2013, Reichenberger et al6 showed that CRPS 

patients have a distinct alteration in their gastrointestinal microbiome characterized by reduced diversity and significantly 

increased levels of Proteobacteria. LPS from Gram-negative bacteria is powerfully pro-inflammatory and is known to trigger 

microglial activation via Toll-like receptor 4; experimental studies have shown that LPS promotes muscle mitochondrial 

impairment, peripheral hyperalgesia, and central sensitization.  

     Vitamin D deficiency is prevalent in chronic pain patients and promotes pain sensitization7, systemic inflammation, 

intestinal hyperpermeability, myalgia and bone pain (osteomalacia). Human clinical trials have shown that vitamin D 

supplementation can alleviate inflammation8, intestinal hyperpermeability9, FM pain10 and other neuromusculoskeletal pain. 

Vitamin D reduces experimental microglial activation11, a component of neuroinflammation and central sensitization.  

     Mitochondrial dysfunction in FM12 and CRPS13 can be triggered by gastrointestinal dysbiosis via LPS, D-lactate, and 

hydrogen sulfide; mitochondrial dysfunction exacerbates and perpetuates microglial activation and glutaminergic 

neurotransmission14 and thereby promotes pain sensitization centrally while also contributing to muscle pain peripherally.15 

Treatment of mitochondrial dysfunction with ubiquinone alleviates biochemical and clinical manifestations of FM.12 

     Thus, neuroinflammation in FM and CRPS has biological contributions, including but not limited to gastrointestinal 

dysbiosis, vitamin D deficiency, and mitochondrial dysfunction. These independent contributions commonly coexist in FM 

and CRPS patients, and each of these is additive/synergistic with the others in the promotion of peripheral and central 

hyperalgesia. Neuroinflammation likely has a neurogenic component1, but the consistent pain-alleviating benefits of treatments 

for intestinal dysbiosis (antibiotics), vitamin D deficiency (supplementation) and mitochondrial dysfunction (ubiquinone) 

establish that these painful conditions are multifactorial and maintained by ongoing physiologic insults, each of which is 

treatable.  
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current crisis in musculoskeletal medicine is provided for contextualization and emphasis of the importance of 
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Pictured above—Personal inscription from Dr. Jeffrey Bland at a book signing event for his book Disease 

Delusion: My inclusion of Dr Bland's personal note above is not meant to imply that he is endorsing this book; he 

might very well reject any or all of it. Further, this inclusion does not imply that he carries those same sentiments 

beyond the day that he wrote them to me in May of 2014. Rather, my inclusion signifies our mutual respect as 

colleagues, and my personal respect for his thought and demeanor, and his influence on my life and work. I have 

respectfully honored him in this book as the founder of what most clinicians in America know as Functional 

Medicine, and I have developed and extended my own version of his concept—that disease states are malleable 

rather than destined—to the clinical management of inflammatory disorders under the name of Functional 

Inflammology. Importantly and personally—but not paradoxically if one understands the true goals of mentorship, 

affiliation, and friendship—due to the support of friends and colleagues, this book also represents a departure from 

concern that I had for endorsement from or agreement with other people, professions, universities, or organizations. 

In this book, I have presented the truth as I see it—without apology—and without any filtering other than as the 

limitations imposed by time, space, my own abilities, and limitations imposed by human physiology. This work—

now published as Inflammation Mastery, 4th Edition —has been "in progress" since its origin as course notes for 

Orthopedics and Rheumatology which I taught at Bastyr University in Seattle in 2000-2001 and through its previous 

publications in many books starting with Integrative Orthopedics (2004) and Integrative Rheumatology (2006) and peer-

reviewed articles in journals ranging from Annals of Pharmacotherapy to Alternative Therapies in Health and Medicine. 

In addition to spanning more than 16 years, this work has also spanned various countries and cultures—including 

Houston, Fort Worth, Austin (Texas), Seattle (Washington), Portland (Oregon) in the United States, then to Bogota, 

Colombia and Barcelona, Spain. I consider this volume to be my highest presentation of truth, accuracy, and clinical 

application that I could humanly muster while maintaining my own health, relationship, and other obligations. I 

will always remain open to correction and the updating of this work as the weight of evidence indicates. The goals 

of healthcare should be the optimization of physical health and psychosocial-intellectual freedom. 
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Notices: The intended audiences for this book are health science students and doctorate-level licensed medical 

clinicians. This book has been written with every intention to make it as accurate as possible, and each section 

has undergone peer-review by an interdisciplinary group of clinicians. In view of the possibility of human 

error and as well as ongoing discoveries in the biomedical sciences, neither the author nor any party associated 

in any way with this text warrants that this text is perfect, accurate, or complete in every way, and all disclaim 

responsibility for harm or loss associated with the application of the material herein. Information and 

treatments applicable to a specific condition may not be appropriate for or applicable to a specific patient; this 

is especially true for patients with multiple comorbidities and those taking pharmaceutical medications, which 

are generally associated with multiple adverse effects and drug/nutrient/herb interactions. Given that this 

book is available on an open market, lay persons who read this material should discuss the information with 

a licensed medical provider before implementing any treatments and interventions described herein. 
  



Reviews of previous and recent works: 

• “Thank you most kindly for your incredible dedication and kindness in sharing your knowledge with us. I am due 

to start med school next semester and thanks to you and all those who have taught you, I'll be way ahead of the 

curve.” Premedical/Medical student 2015 

• “Dr Vasquez, I have followed your work extensively and admire your intellect and passion. Thank you for your 

passion for teaching with integrity!” Chiropractic doctor 2015 

• "I just wanted to tell you how much I appreciate the information I have received from you. I am still digesting most 

of it. I feel I have learned quite a bit already yet also feel I have barely scratched the surface." Doctor and Graduate 

student under Dr Vasquez, 2013 

• "Dr. Vasquez, Thank you for all you do. Your conference was simply amazing. No one wanted to leave the room. I 

met medical professionals and very interesting lay people who were stimulated and invigorated to change their 

lives and the lives of others. I am in awe at your intellectual integrity and veracity. Best of luck to you in all of your 

future endeavors." Medical physician and ICHNFM 2013 Conference Attendee 

• 2014 review of Functional Inflammology, Volume 1: "A truly comprehensive text on the vast subject of 

inflammation. I consider this book to be an essential addition to any health care practitioner who wishes to 

operate within the realm of Function Medicine. Please be aware that this book is dense in its content, and its 700 

plus pages are full of deeply insightful information. I think Dr. Vasquez is one of the most prolific functional 

medicine contributors and books such as this should cement his reputation as such." 

• "I attended the last ICHNFM conference in Portland (and am still basking in the amazing information received)." 

Email from Clinical Oncology Dietitian, in late February 2014 

• “Thanks for a fantastic conference!” ICHNFM 2013 Conference Attendee 

• "Your discourse today reflected not only your passion and commitment to the wellness of our planet but most 

importantly the clarity and sincerity of your spirit/ heart/ mind. Always good to be with you and look forward to 

seeing you soon. Hope we can spend more time then." Medical physician attendee 2014 

• “I was so refreshed by the 'unfiltered excellence.' What humanness. Breaths of fresh air.” ICHNFM 2013 Attendee 

• "Keep in mind Alex, that humanity is a better place because of you. I know you can't undo it all, but think about 

how many people would be worse off if it wasn't for your wonderful knowledge being shared with all us docs. 

Things that I have learned from you have changed peoples' lives for the better." Naturopathic physician, 2014  

• “Just got back to Guam. Great experience at the International Conference on Human Nutrition and Functional 

Medicine. Exciting concepts on functional medicine. Thanks Dr. Alex Vasquez and team!” ICHNFM 2013 Conference 

Attendee 

• “Already waiting in line to buy next year’s ticket! Dr. Vasquez you crushed it! The future is looking fun already ☺” 

ICHNFM 2013 Conference Attendee 

• “Had an incredible time at the 2013 International Conference on Human Nutrition and Functional Medicine. Got to 

meet some amazing people and hear from some of the top researchers/health professionals about human nutrition 

and functional medicine approaches. It was definitely worth every penny and can't wait to go back next year!” 

ICHNFM 2013 Conference Attendee 

• "I miss you! Your confidence in a program you believed in. I miss your live classes where we would get off topic on 

a clinical pearl. I miss your way of teaching in a laid back atmosphere that made me feel comfortable, not 

intimidated. I just needed to let you know, this program is not the same, I am almost done, otherwise, I would have 

bailed out! I am grateful for the last 18 months I did have with you at the helm. ... You ignited in me my passion for 

learning again. You sparked the minds of all of us with your enthusiasm. Don't ever let anyone take that away. It 

has given birth to your new endeavor, and we will follow where you lead. Enjoy your new surroundings and 

celebrate your new beginnings. I know I look forward to what is ahead." Doctor and Graduate student under Dr 

Vasquez, 2013 

• “Wonderful conference! Thanks so much.” ICHNFM 2013 Conference Attendee 

• “Really wonderful conference! Lots of material ready to implement Monday morning! Congrats to Alex Vasquez on 

a herculean job very well done!” ICHNFM 2013 Conference Attendee 

• "Thanks for a great conference. I really enjoyed all of the speakers, but your lectures were by far the most useful for 

implementing ideas into my clinical practice. And the most entertaining." ICHNFM 2013 Conference Attendee 

• "Thank you for your life-changing work." Physician, 2011 

• "I want Dr. Vasquez to know that I have just received his book, Chiropractic and Naturopathic Mastery of Common 

Clinical Disorders. It is a treasure. The best book in my library. Thank you for the contribution that you are giving to 

the world of health care." Clinician, 2010 

• "I appreciate the resources you offer the profession. I use your books and articles regularly." Doctor, 2011 

• "Dr. Vasquez, I greatly appreciate your efforts. I am a student at ___, 8th trimester, and would like to express my 

gratitude for your research and works. After coming across your texts in the library, I quickly found your insight 

and explanations of the current health care crisis, and in depth coverage and algorithms for inflammatory 



  

xii Inflammation Mastery & Functional Inflammology    ICHNFM.ORG 
 

diseases as a profound inspiration and call to action. I appreciate your attention to detail, and have been taken 

back several times by the potency and meaning of your sentences. Thank you for your hard work, I will enjoy 

these books and will surely share with those that have the same drive for true and competent patient care." Health 

Sciences Student, 2008 

• "I never told you this, but whenever I need to research a particular disease, besides going on Pubmed and checking 

some classic Pathophysiology and Clinical Nutrition books, I use your books and I find them extremely well 

organized, concise, and up-to-date and with the functional/integrative medicine thinking I enjoy and believe it is 

the future of Health Care." Nutrition Research Consultant and University Faculty in Europe, 2009 

• "Thanks so much. You are a great asset to our profession." Doctor, 2010 

• "As a 7th trimester student quickly approaching 8th trimester and student clinic, I know I will be utilizing your 

books often. Your "Chiropractic and Naturopathic Mastery of Common Clinical Disorders" book is referenced 

very frequently by many clinicians and faculty members at [our university]. Your work is highly regarded, and I 

look forward to clinically utilizing the information I will obtain from your writings." Health Sciences Student, 2011 

• "I am a chiropractic student at ___ Chiropractic College. I just wanted to drop a quick line thanking you for your 

thorough and accessible textbook Integrative Orthopedics. We are using it in our Differential Diagnosis class, and it 

is the best book I've come across in Chiropractic College bar none. The writing is concise, informative and 

refreshingly eloquent. The material is super practical. I hope you continue putting out great resources." Health 

Sciences Student, 2011 

• "I appreciate the resources you offer the profession. I use your books and articles regularly." Doctor, 2011 

• "Your Integrated Orthopedics book is magnificent. I wish all textbooks were structured and as thoughtful as that 

one." Health Sciences Student, 2008 

• "By reading the introduction I realize that calling it an orthopedics book; does not do it justice. It is far more than 

that. It looks to me that you have created, or are creating, the bible of Integrative Orthopedics and physical 

medicine. Physician, 2007 

• "First of all let me say how honored I am that you have allowed me to review this work. You have done an amazing 

job! In my opinion every healthcare provider SHOULD have this on their bookshelf." Physician, 2007 

• "Your work on Chapter 12: Hip and Thigh is very good. The chapter is inclusive of the typical pathologies seen in 

private practice and I particularly liked the separation of juvenile from adult pathologies. Your choice of tests to 

assess hip and thigh pathology on page 320 is very nice and inclusive. I appreciate your use of algorithms and find 

them very useful in teaching and in practice. In general, I thought this chapter represents a quality, state of the art 

presentation!" Clinician and Professor in Clinical Sciences, 2007 

• "I saw your books in a colleague's office and was really impressed. Really appreciate the thoroughness you've put 

into them." Doctor, 2010 

• "It is with great interest and fascination that I have been reading your material both in your two books 

(Integrative Orthopedics and Integrative Rheumatology) and online. I consider myself very fortunate to have 

come across your work, as many of the basic elements of health which you discuss I never learnt or even heard 

about while in chiropractic college." Doctor, 2010 

• "I appreciate the resources you offer the profession. I use your books and articles regularly." Doctor, 2011 

• "I'm so pleased with your books and was inspired to let you know they have already been incredibly useful! 

Good index; well organized algorithms. Sometimes I buy educational material and it just sort of sits there... Your 

books now live on my main desk. Thanks." Physician and Journal Editor, 2009 

• "I just wanted to let you know how much I am enjoying reading your book Integrative Rheumatology. It is having 

an extremely positive impact in the way I view health and am having a tough time putting it down. It is very 

inspirational. I have long felt that it is very important to set a good example for your patients and now try my best 

to be one for my future patients. I like how you stress this in your book. In order to be the best example for my 

patients I am going to need to address some problems with my own health. I look healthy from the outside but I 

have been suffering from fatigue for about 4 years. It has a very negative impact on my health. People say that doing 

the same thing and expecting different results is the definition of insanity so I think it is time that I attempt to make 

some changes. ... Thanks again for writing such a great book. I feel it is a must have for anyone in a 

musculoskeletal practice." Health Sciences Student, 2010 

• "My name is [recent graduate], and I've been a fan of your books since I was in chiropractic college at [university] 

campus. Dr. [Author, Presenter] made your book, Integrative Rheumatology, required reading for his 9th quarter 

nutrition class. I never looked back, and have since purchased Chiropractic & Naturopathic Mastery of Common 

Clinical Disorders as well as Chiropractic Management of Chronic Hypertension." Doctor, 2010 

• "I saw your books in a colleague's office and was really impressed. Really appreciate the thoroughness you've put 

into them." Doctor, 2010 
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