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If you can’t connect the issues

Think Connective Tissues!

Heidi Collins, MD
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SCIENTIFIC REPQRTS

OPEN Ehlers-Danlos syndrome
“hypermobility type is associated
‘with rheumatic diseases

Received: 21July 2016 k3 R. Rodgers?, Jiang Gui%**, Mary Beth P. Dinulos®®’ & Richard C. Chou%®



Significantly higher prevalence in hEDS compared to the General Population

Primary Hypogammaglobulinemia
Hereditary Angioedema
Fibromyalgia

Erythromelalgia

Tumor necrosis factor-receptor associated periodic syndrome (TRAPS)
Systemic lupus

Rheumatoid arthritis

Psoriatic arthritis

Psoriasis

Pernicious anemia

Inflammatory eye disease

Crohn’s Disease

Autoimmune Thyroiditis

Ankylosing spondylitis Rodgers, K. R. et al. Ehlers-Danlos syndrome

hypermobility type is associated with rheumatic
diseases. Sci. Rep. 7, 39636; doi: 10.1038/srep39636
(2017)



> Arthritis Care Res (Hoboken). 2021 Nov 17. doi: 10.1002/acr.24819. Online ahead of print.

Prescription Claims for Immunomodulator and Anti-
Inflammatory Drugs among Persons with Ehlers-

Danlos Syndromes

Radha Dhingra T Alan Hakim ¢ 2, Rebecca Bascom 1 2, Clair A Francomano ¢, Jane R Schubart 1 2

Affiliations 4+ expand
PMID: 34788905 DOI: 10.1002/acr.24819



Table 1. Classification of Immunomaodulator and Anti-Inflammatory Drugs

Crug Groups

Non-Biclogic DMARDs

Biologic Agents

hmmunoglobulin
Therapy

w-inflammatory
Agents

Drug Class

Conventional DMARDs
{Disease-modifying anti-
rheumatic drugs)

COther Mon-Biological DMARD

Separate (Special use OMARLD)

Anti-THF-alpha Bicdogics
Cither Biologics
JAK Inhibitor

Mon-R& Biologics

MEAIDs

n=ctable Steroids

Oral Steroids

Les=s common Stenoids

Dermaiologic Steroids

Hames of Drugs included from the claims

Hydroeoychloroquine, Leflunomide,
Mathotrexate, Sulfasalazine

Azathioprine, Cyclospaorine, Mycophenolate

Minocycline

| Adalimumab, Cerolizumab Pegol, Etanercept,

Solimurnab, Inflcamab

&bataceot, Rituxinmab

Tofacitinib

Canaknumab, Ranibizumnab, Ustekinurnak,
Sirplimus, Tacrolimus

Immune globulin (WG]

&s=pinn, Celecoxib, Choline Magnesium
Trizalicylate, Dicdofenac, Diffunisal, Eiodolac,
Flurbiprofen, lbuprofen, Indomethacin,
Ketoprofen, Ketorolac, Meclofenamate,
Mefenamic acid, Meloxicam, Mabumetone,
Maproxen, Cemprozin, Piroxicam, Salsalate,
Swlindac, Tolmetin, Waldecoxib
Hydrocortisone Sodium Succinate,
Methylprednisolone Acstats,

Methylprednisolone, Triamcinclone Acstonide |

Prednisone, Prednisolone, Prednisolone
Sodivmn Phosphate, Prednisclone Acstste
Dexamethasone, Dexamethasone Sodium

| Phosphate, Betamethasone Sodium Phosphate |

Betamethasone Dipropionate, Betamethasone
‘Valerate, Betamethasone/Calcipotriens,
Betamethasone'Clofimazole, Hydrocortisone,
Hydrocortisone Acetate, Amcinonide,
&lciometasone, Clobetasol, Clocortolone,
Diflorasone, Desoximetasone, Difluprednats,
Desonide, Flurandrenolide, Fluocinonide,
Fluocimnolone, Halobetasol, Halcnonide,
Hydrocortisone/lodogquinol,
Hydrocortisone/Lidocaine,
Hydrocortisone/Pramoxine

Dhingra R et al., Prescription claims for
immunomodulatorand anti-inflammatory drugs
among persons with Ehlers-Danlos Syndromes.
Arthritis Care Res 2021 Nov 17. doi:
10.1002/acr24819. PMID: 34788905



| -E'5: Ehlers-Danlos Syndromes

Table 2. Percentage of Persons with EDS (Cases=3484) and Matched Confrols [N=2484) with
Prescription Claims for Immunomodulator Medications. Conditional Odds Ratio (83% Cl) are also

Viedication Classes

Af east One Immwnomodulator
Medication

fon-Biologic Agents (OMARDs)

Biolzgic Agents

MEAIDs

Injectable Sieroids

Cral Steroids

Reported
Cases Caontrols
M (% [95% CIJ) M (%%; [95% CIJ)
%aF, %M “eF, %M
"ol ThA ol A
2280 1853
(65.4; [33.8, 87.0]) | (d47.4;[45.7, 48.1])
9.7, 53.1 a0.a, 38.2
01,718 346 5238
187 h3
(5.65; [4.8, 8.4]) {1.52;[1.1, 1.8]}
g8 23 19,03
14,74 0.2, 2.0
40 a3
(1.41; [1.0, 1.2]) (1.0 [0.7, 1.4
14,13 1.0,1.1
0g 1.5 0.7, 1.1
1438 2587
(41.2; [39.8, 42.8]) | (24.8;[23.1, 26.0])
452 278 242 151
250, 43.1 11.5, 301
708 452
(2003; [19.0, 21.7]) | (128 [11.8, 14.1])
28128 142,82
11.7,23.8 0.8 145
205 L52
(23.1; [21.7, 24.5]) | {(13.2:[12.1, 14.4]]
248 188 13.9, 11.3
210,238 10.5, 14.3

T 4RDs: Disesse-modifying anti-rhesmatc drugs

“MSAICs: Mon-steroadal anti-inflammatony drugs

P-wslus*

<10

<10

<10

<10

<10

<10

Conditional Odds
Ratio for the Entire
Cohort*
(95% Cl)

2.2(2.0,2.4)

4.2 (3.0, 5.8)

1.3 (08 2.0)

20{17.23)

| -*F value is from the Mciemar's tes: comparing overall proportions between cases and controls.

| -z=x-stratified percentages are shown under owverall peroentages (955, S0, and represent percentages for
| ferrale cases versus female controls (N=5184); and male cases wersus male controls (N=1804).

.42 group stratified percentages (%aFPedistric, %440 are shown under sex-stratified percentages, and

_anirols [N=4304).

rencesen; percentages for pedistric cases versus pediatric controls (MN=2074); and adult ca=ss versws adult

| -M*Conditional Odds ratio and 95% Confidence Interval {C) wers calculated using Conditional Logistc

Regression Analyses to account for the matching.

Dhingra R et al., Prescription claims for
immunomodulatorand anti-inflammatory drugs
among persons with Ehlers-DanlosSyndromes.
Arthritis Care Res 2021 Nov 17. doi:
10.1002/acr24819. PMID: 34788905
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Open Access

Autoimmune postural orthostatic tachycardia syndrome

Mari Watari', Shunya Nakane'?, Akihiro Mukaino', Makoto Nakajima', Yukiko Mori’,
Yasuhiro Maeda®*>, Teruaki Masuda', Koutaro Takamatsu', Yanosuke Kouzaki®, Osamu Higuchi?,

Hidenori Matsuo® & Yukio Ando'

Abstract

The aim of this study was to evaluate the association between postural ortho-
static tachycardia syndrome (POTS) and circulating antiganglionic acetylcholine
receptor (gAChR) antibodies. We reviewed clinical assessments of Japanese
patients with POTS, and determined the presence of gAChR antibodies in
serum samples from those patients. Luciferase immunoprecipitation systems
detected anti-gAChR23 and 4 antibodies in the sera from POTS (29%). Ante-
cedent infections were frequently reported in patients in POTS patients. More-
over, autoimmune markers and comorbid avtoimmune diseases were also
frequent in seropositive POTS patients. Anti-gAChR antibodies were detectable
in significant number of patients with POTS, and POTS entailed the element of
autoimmune basis.
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Clinical Case Reports
o WILEY linical Case 0

Hypermobile type Ehlers-Danlos syndrome associated with
hypogammaglobulinemia and fibromyalgia: A case-based
review on new classification, diagnosis, and multidisciplinary
management

Wei Zhang' | Kevin Windsor’ | Richard Jones'” | David Oscar Taunton’



JEI The Journal of Clinical Investigation

Passive transfer of fibromyalgia symptoms from patients to
mice

Andreas Goebel, ... , Camilla . Svensson, David A. Andersson

J Clin Invest. 2021;131(13):2144201. htips://doi.org/10.1172/JC1144201.

lgG from patientswith fibromyalgia was
Injected into mice and caused:

* Increased pain-like behavior

* Mechanicaland cold hypersensitivity

* Reducedlocomotion

* Increased nociceptor excitability

* Reduced skin innervation

* Bindingto satelliteglial cells and neurons

Fibromyalgia or healthy control subjects
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Autoimmune Small Fiber Neuropathy
Associated With Ehlers-Danlos
Syndrome Treated With

Intravenous Immunoglobulins

Melissa K. Cook, MDD and Morgan Jordan, DO




> Rev Med Suisse. 2021 Apr 7;17(733):697-701.

[Small fiber neuropathy in systemic autoimmune

diseases]

[Article in French]

Gautier Breville 1 2, Damien Fayolle T Agustina M Lascano 13 patrice Lalive 1,Jc':'>rg D Seebach 2

Affiliations 4 expand
PMID: 33830702

Abstract in English, French

Small fiber neuropathy (SFN) causes damage to small-calibre nerve fibers (unmyelinated C fibers and
myelinated A-delta fibers). The symptoms of SFN usually are sensitive including paresthesia,
dysesthesia or burning pain, and protopathic deficits, sometimes associated with dysautonomia. The
causes of SFN can be classified in six main groups: idiopathic, toxic, metabolic, immunclogical,
infectious and hereditary. In this article, we present the diagnostic approach to SFN, the most
common autoimmune aetiologies, as well as elements of their therapeutic management.



Digestive and Liver Disease 48 [2016)] 1030-1034

Contants lists available at SciencaDirect

Digestive and Liver Disease

journal hoamepage: www.elsevier.com/locate/dld
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Nationwide population-based cohort study of celiac disease and risk

of Ehlers-Danlos syndrome and joint hypermobility syndrome

Monika Laszkowska ', Abhik Roy', Benjamin Lebwohl*", Peter H.R. Green*,
Heléne E.K. Sundelin®, Jonas F. Ludvigsson "%

1 Celiar Disease Center, Department of Medicine, Columbia University College of Physicians and Surgeons, New York, NY, USA
b Department of Medical Epidemiology and Biostatistics, Karolinska Instinutet, Stockholm, Sweden

* Deparmment of Pedirrics, Linképing, University Hospital, Linksping, Sweden

4 Department of Pediatrics, Orebro University Hospital, Orebro, Sweden

* Diwision of Epddermiology and Public Health, $chool of Medicine, University of Nottingham, Nottingham, UK

. The incidence of EDS or JHS was 14 per
100,000 person-yearsin CD, compared with 9
per 100,000 person-yearsin the reference
cohort. This corresponded to a HR of 1.49
(95%Cl = 1.07-2.07; p = 0.018).

Table 1

@ CrossMark

Characteristics of patients with celiac disease and matched controls.

Characteristic

CD (n=28361)"

Controls (n=139,832)

Age at study entry (years)

Median/range
0-19
20-39
40-59
=60

Male

Female

Calendar period of study entry

=1989
1990-1999
=2000

Born in the Nordic countries
Developed EDS[JH5*

29/0-95
11,776 (41.5)
5262 (18.6)
6338 (22.3)
4985 (17.6)
10,694 (37.7)
17,667 (62.3)

3681 (13.0)
11,762 (41.5)
12,918 (45.5)
27,423 (96.7)
45(0.15)

29/0-95

58,517 (41.8)
26,051 (18.6)
31,380 (22.4)
23,884 (17.1)
52,505 (37.5)
87,327 (62.5)

17,647 (12.6)
57,967 (41.5)
64,218 (45.9)
131,770 (94.2)
148 (0.11)

# Number with percentages within brackets where not otherwise stated.
EDS, Ehlers-Danlos syndrome; JHS, joint hypermobility syndrome.



Conditions Considered as Co-morbid with Autoimmune Disease

* Chronicfatigue syndrome

* Complex regional pain syndrome
* Eosinophilcesophagitis

* G@astritis

 Raynaud’s phenomenon

* Primary immunodeficiency

These conditionsare highly represented in the Ehlers-Danlos population aswell
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Why might people with EDS be at increased risk for
autoimmune conditions?

* Immune Dysregulation
 Maternal-fetal cell trafficking



EDS and Autoimmune Conditions: State of the Science
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