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DISCLOSURES

• I am the owner of Whole World Health Care and  The Oasis. 

• I am an equity partner in CIRSx, LLC.

• I provide legal work and testimony as an expert, on behalf of both 
plaintiffs and defendants, in mold-based illness related litigation
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WHAT IS A GRANULOMA?

•One of the body’s chronic inflammatory responses to foreign bodies 
and indigestible organisms

• “0.5-2 mm collections of modified macrophages called ‘epithelioid 
cells,’ usually surrounded by a rim of lymphocytes.”

• Presence of Langerhan’s cells (foreign body-type giant cells)

Robbins SL, Cotran RS, Kumar V. “Pathologic Basis of Disease.” WB Saunders. Philadelphia, PA. 1984. pp 64-65.
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https://en.wikipedia.org/wiki/Granuloma
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https://www.researchgate.net/figure/Microscopic-appearance-of-caseous-necrosis-A-well-formed-granuloma-containing_fig1_44138406
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https://www.eatingwell.com/recipe/263540/strawberries-and-cottage-cheese/
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WHAT TYPES OF GRANULOMAS EXIST?

• Caseating
• Usually infectious agent
• Classic example is the tubercle of M. tuberculosis

• Non-caseating
• Typically, but not always, non-infectious
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WHAT ILLNESSES CAUSE GRANULOMAS?

• Caseating Non-caseating

• Tuberculosis (Mycobacterium tuberculosis, LN) Sarcoidosis
• Some fungal infections Foreign body reactions

• Cryptococcus neoformans Mineral oil
• Blastomyces dermatitidis Complex polysaccharides
• Coccidioides immitus (Valley Fever) Complex polymers

• Syphillis (Treponema pallidum) Leprosy (Mycobacterium leprae)
• Cat-scratch fever (Ted nugentiiae, Bartonella henselae, LN) Crohn’s disease
• Actinomycosis (Actinomyces bovis) Vasculitis
• Schistosomiasis (blood flukes of the genus Schistosoma) Paracoccidioides

• Eggs, caseating and non-caseating
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HOW ARE GRANULOMAS FORMED?

• Foreign body of some type that cannot be digested by the immune system
• Some antigenic or irritant material that the innate immune system fails to destroy

• Granuloma formation is a Th1 function

• Dendritic cell è T-cell è IL-12/IFN-γè Th1 response è increased IL-2 production èTNF-α/more IFN-γè
activate macrophages to become “epithelioid” è granuloma production
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https://www.frontiersin.org/files/Articles/228728/fimmu-07-00434-HTML/image_m/fimmu-07-00434-g002.jpg

16



7/6/22

9

HOW IS CIRS INVOLVED WITH GRANULOMAS?

• The above description is the short version of granuloma creation
• The literature shows there is a missing, critical, precursor step for granuloma formation

• Without this step, granulomas are not made in:
• Tuberculosis
• Granulomatosis with polyangiitis (vasculitis)
• Paracoccidioidomycosis infections
• Sarcoidosis
• Beryllium-induced granulomas (foreign body)
• Crohn’s disease/IBD
• Maybe all the rest!

• That step is the presence of low numbers of, or poorly functioning, Treg cells! 
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WHAT ILLNESSES CAUSE GRANULOMAS?

• McBride A, Konowich J, Salgame P. Host defense and recruitment of FoxP3+ T regulatory cells to the lungs in chronic 
Mycobacterium tuberculosis infection requires Toll-like receptor 2. Plos Pathog. 2013;9(6):e1003397.

• Reijnders TD, Stegeman CA, Huitema MG, Rutgers A, Heeringa P, Abulahad WH. Unraveling the identity of FoxP3+ 
regulatory T cells in Granulomatosis wit Polyangiitis patient. Sci Rep. 2019;9:8273 (online).

• Bazan SB, Costa TA, de Araujo EF, Feriotti C, Lourves FV, Pretel FD, Galich VLG. Loss- and Gain-of-function approaches 
indicate a duel role exerted by regulatory T cells in pulmonary Paracoccidioidomycosis. PLoS Negl Trop Dis. 
2015;9(10):e0004189.

• Broos CE, van Nimwegen M, Hoogsteden HC, Hendriks RW, Kool M, van den Blink B. Granuloma formation in pulmonary 
sarcoidosis. Front Immunol. 2013;4:437 (online).

• Mack DG, Falta MT, McKee AS, Martin AK, Simonian PL, Crawford F, Gordon T, Mercer RR, Hoover MD,Marrack P, Kappler
JW, Tuder RM, Fontenot AP. Regulatory T cells modulate granulomatous inflammation in HLA-DP2 transgenic murine 
model of beryllium-induced disease. PNAS. 2014;111(23):8553-8558.

• Yamada A, Rieko A, Saito M, Tsunematsu T, Kudo Y, Ishimaru N. Role of regulatory T cell in the pathogenesis of 
inflammatory bowel disease. World Journal of Gastroenterology. 2016;22(7):2195-2205.
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HOW IS CIRS INVOLVED WITH GRANULOMAS?

• Normal levels of properly functioning Treg cells downregulate IL-2 production

• With decreased IL-2 production, TNF-α and additional IFN-γ are not made (inhibits the Th1 response)

• Without TNF-α and additional IFN-γ, macrophages are not activated to become “epithelioid”

• Without activation of macrophages, granulomas are not made (or fewer are made)
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HOW IS CIRS INVOLVED WITH GRANULOMAS?

• In fact, some evidence suggests that the Th17 response, and specifically IL-6 and IL-23, …

• Are required for granuloma initiation in Tuberculosis and Paracoccidioidomycosis infections.

• And possibly all granuloma formation!

Tran DQ. TGF-β: The sword, the wand, and the shield of FOXP3+ regulatory Tcells. Journal of Molecular Cell Biology. 2012;4(1):29-37.
Tristao FS, Rocha FA, Carlos D, Ketelut-Carneiro N, Souza CO, Milanezi CM, Silva JS. Th17-indcuing cytokines IL-6 and IL-23 are crucial for granuloma formation during experimental 
paracoccidiomycosis. Front Immunol. 2017;8:949.
Horvath R, Rozkova D, Lastovicka J, Polockova A, Sedlacek P,Sediva A, Spisek R. Expansion of T helper type 17 lymphocytes in patients with chronic granulomatous disease. Clin 
Exp Immunol. 2011;166(1):26-33.
Shen H, Chen ZW. The crucial roles of Th17-related cytokine/signal pathways in M. tuberculosis infection. Nature. Cell Mol Immunol. 2018;14:216-225.
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HOW IS CIRS INVOLVED WITH GRANULOMAS?

• So, a better way to visualize the pathway to granulomatous disease is to look at the previous road map 
and add the Th17 portion…

• Elevated TGF-β1, along with elevated IL-6, shunt naïve CD4+ T cells to become Th17 cells, reducing the 
number of Treg cells, and secreting more IL-6, IL-23, IL-17A, IL-17F and TNF-α…

• Then…dendritic cell è T-cell è IL-12/IFN-γè Th1 response è increased IL-2 production èTNF-α/more 
IFN-γè activate macrophages to become “epithelioid” è granuloma production
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HOW IS CIRS INVOLVED WITH GRANULOMAS?

• CIRS causes low levels of Treg cells

• Naïve CD4+ cells in the presence of low or normal TGF-β1 differentiate into Treg cells

• Naïve CD4+ cells in the presence of elevated TGF-β1 differentiate into Th17 cells
• This requires elevated IL-6

• CIRS causes elevated TGF-β1 levels and leads to reduced Treg cells è the necessary condition for 
granuloma formation
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TAKEAWAYS

• A Th17 response is needed to prime the granuloma formation pump
• Elevated TGF-β1
• Elevated IL-6
• Elevated IL-23
• Decreased number or function of Treg cells

• CIRS causes decreased Treg cells
• Low levels or functioning of Treg cells allows IL-2 production, a key for Th1 functioning

• In the right environment, granuloma formation is a Th1 function

• Because low or abnormal functioning of Tregs appears necessary for all granuloma formation…
• CIRS, when present, can likely be linked to the development of any granulomatous disease including…

• Sarcoidosis, Crohn’s disease/IBD, foreign body granulomas and even infectious causes
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SCOTT W. MCMAHON, MD

WHOLE WORLD HEALTH CARE

THE OASIS AT NEW MEXICO

• scott@oasisnm.com
• scottmcmahon.doctor
• +1.575.627.5571
• wwhcinfo@wholeworldhealthcare.com
• cirsx.com
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