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learning objectives

After this presentation, participants will be able to:
1. Describe Mast Cell Activation Syndrome (MCAS)

2. Implement a practical clinical diagnostic
approach toward MCAS based on pain and other
inflasmmatory symptoms

3. Initiate low-risk management for such patients
while considering some patients for specialty
consultation
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AND, AND, AND...

Symptom Severity Score (SS score)- Part 2b
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Check each of the following OTHER SYMPTOMS that you have experienced over the past week?
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Muscle pain
Iiritable bowel syndrome
Fatigue/tiredness

Thinking or remembering problem
Muscle Weakness

Headache

Pain/cramps in abdomen
Numbness/tingling

Dizziness

Insomnia

Depression

Constipation

Pain in upper abdomen

Nausea

ESNECRNESSNENEER

Nervousness
Chest pain
Blured vision
Fever
Diarrhea

Dry mouth
Itching
Wheezing
Raynauld’s
Hives/welts
Ringing in ears
Vomiting
Heartburn
Oral ulcers

SEESRNS0ENENEDD

Loss/change in taste
Seizures

Dry eyes

Shortness of breath
Loss of appetite
Rash

Sun sensitivity
Hearing difficulties
Easy bruising

Hair loss

Frequent urination
Painful urination
Bladder spasms
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Symptom Severity Score (SS score)- Part 2b
Check each of the following OTHER SYMPTOMS that you have experienced over the past week?

Muscle pain @ Nervousness [0 Loss/change in taste
[ Irritable bowel syndrome 1 Chest pain O Seizures
[ Fatigue/tiredness Blurred vision @ Dryeyes
[ Thinking or remembering problem @ Fever [@ Shortness of breath
[0 Muscle Weakness ¥l Diarrhea @ Loss of appetite
Headache [4 Dry mouth 71 Rash
[4 Pain/cramps in abdomen [ TItching @ Sun sensitivity
41 Numbness/tingling 4 Wheezing [1 Hearing difficulties
Dizziness [l Raynauld’s 1l Easy bruising
Insomnia [@ Hives/welts @ Hair loss
[71 Depression [1 Ringing in ears [1 Frequent urination
Constipation @ Vomiting @ Painful urination
[A Pain in upper abdomen [@ Heartburn 1 Bladder spasms
Nausea Oral ulcers
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TABLE 2. Most common (frequency > 10%) symptoms in mast cell activation syndrome (MCAS). The denominator for each frequency is the eligible
portion of the study population (e.g., fatigue: all patients [N= 413); dysmenorrhea: only females [N = 287]).

Symptom Frequency (%) Symptom Frequency (%) Symptom Frequency (%)
Fatigue 83 Palpitations/dysrhythmias 47 Poor healing 23
Fibromyalgia-type pain 75 Sweats 47 Sinusitis 17
[Presyncope/syncope 4 Environmental allergies 40 Weight gain/obesity 17
eadache 63 Fever 40 Dental deterioration 37
Pruritus/urticaria 63 Nonanginal chest pain 40 Weight loss 16
Paresthesias 58 [Fasy bleeangorasing - 39 | Cough 16
[Nausea and vomiing 57 Alternating diarrhea/ 36 [Anxiety/panic 6|
constipation
Chills 56 Proximal dysphagia 35 Multiple/odd drug reactions 16
Migratory edema 56 Insomnia 35 ] Dysmenorrhea 16
Eye irritation 53 Flushing + diaphoresis 31 Asthma 15
Dyspnea 5-3 Visual anomalies 30 Alopecia 15
(Gastroesophageal reflux 50 Oral irritation/sores 30 Constipation 14
[Cognitive dysfunction 49 m i - Depression 13
Rashes 49 Diarrhea 27 Tremor 13
JAbdominal pain 48 m?]ary sympt. excqu IC 27 Onychodystrophy 13
Throat irritation 48 Frequent or odd infections 27 Heat or cold intolerance or 13

both

IC, interstitial cystitis.
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definition

chronic, inappropriate, non-neoplastic mast
cell activation resulfing in mulfisystem
inflammatory + allergic phenomena nof fitting
other defined allergic or inflalmmatory diseases

mast cells

patient
characteristics
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Multipotential hematopoietic
stem cell

Common lymphoid
progenitor

specific
' [ 1gE

Allergen Fc receptor
for IgE

Allergen-

Antibody-Dependent
Cellular Cytotoxicity

IS
Surface antigen’ /5.
Target cell

Complement Activation

Free-floating
immune complex

Complerne%:?

activation [

Sensitized
Th1 cell

Surface antigen
Immune |
Degranulation complex | Activated Cytotoxic
macrophage T cell
Small lymphocyte
\ Natural killer cell Typel Typell Type lll Type IV
gl (1270¢ granular lymphocyte) IgE-Mediated IgG-Mediated Cytotoxic Immune Comp Cell
Hypersensitivity Hypersensitivity
8 lymphocyte T lymphocyte
] IgE is bound to mast cells Cells are destroyed by bound Antigen—antibody complexes | Th1 cells secrete cytokines,
via its Fc portion. When an antibody, either by activation of | are deposited in tissues, which activate macrophages
allergen binds to these complement or by a cytotoxic | causing activation of and cytotoxic T cells and can
antibodies, crosslinking of T cell with an Fc receptor for complement, which attracts cause macrophage
IgE induces degranulation. the antibody (ADCC) neutrophils to the site accumulation at the site
Plasma cell
Causes localized and Red blood cells destroyed by Most common forms of Most common forms are
systemic anaphylaxis, complement and antibody immune complex disease are | contact dermatitis, tuberculin
seasonal allergies including during a transfusion of seen in glomerulonephritis, reaction, autoimmune diseases
hay fever, food allergies mismatched blood type or rheumatoid arthritis, and such as diabetes mellitus
such as those to shellfish and | during erythroblastosis fetalis | systemic lupus erythematosus | type I, multiple sclerosis, and
peanuts, hives, and eczema rheumatoid arthritis
Tmmune Hvoersensitivitv new.ioa ks e i

Mediators

» Lives in tissue, not the blood stream
- Common progenitor, but differentiates
- Prostaglandin D2 based on the tissue

+ Leukotriene C4 , - Affinity for borders with the outside world
« Tumour necrosis factor G . Skin
« Chromogranin A &4

» Histamine
- Platelet activating factor

- Tryptase (elevated in anaphylaxis and mastocytosis) .~ A "" > - Gl

+ Heparin (elevated in 80% of MCAS patients)

- Lungs
« and 1050+ other chemicals! 9

« Some mediators released immediately
COPE (Cytokines and Cells Online Pathfinder : - » 5-30 seconds
Erafl oy e » -+ Other release over hours

) - Mast cells can release mediators selectively
- Mast cells have impact on every system
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Systemic
Malaise
Fatigue
Weight loss/gain

Respiratory
Histamine, Nasal congestion
16174, Shortness of breath
PaF. popa, Throat swelling
Wheezing

B + Overall mast cell load is normal
116,602 Bone/joint pain « Symptoms can occur in virtually any tissue/organ
T e (steoperi osimenoose » Wax and wanes over years to decades
« Sx can occur in an erratic staggered manner
+ Often manifests during adolescence or earlier, often only
L tamine recognized years later, or reported after infection/tfrauma

serotonin, PAF, Normal life expectancy, but lower QoL and dysfunction
PGD2, TNF,
tryptase, VIP

CAH, IL6, TNF,
histamine,

histamine, IL6,
i Allergies: 10-50% of population
— Prevalance of SMis 1/364 000 or 2.7/1 000 000

Bloating/cramps Preliminary studies suggest MCAS as high as 17%

Cardiac

Tachycardia
Syncope/presyncope Diarhea . 1 predilection for females
Lightheadedness Esophageal reflux/heartburn

Hypotension Nausea and vomiting

- Median age at time of symptom onset: 9
Median age at fime of diagnosis: 49
Median time from time of sx onsef to dx: 30 years

CAH, histamine,
IL6, NT, PAF,

CRH, histamine, .

IL6, 1L8, IL33,

PGD2, TNF 45 2 -
TNF, tryptase
Neurological Cutaneous
Brain fog Flushing
Anxiety Pruritus
Depression Urticaria
Migraines Angioedema
Insomnia .
- MCAS Validated Questionnaire
5 : PR —i—
2, , o The ptet shos ivormen ot he il o
consensus 1 and consensus 2 1 il \ i Y .
A —— .
5 3 =1} Pruritus without rash/eruption and/or disease-related folliculitis. o1 Loss in weight.
Valent Criteria Molderings Criteria B — g :
R b hypercholesteolemia {up to 300mg/aL or 7.8mmol/).
S t be fulfilled Proposed criteria defining Mast Cell Activation Syndrome (MCAS) (52) o ot e .
criterid musT pbe Tultilleq: I o1 4
. : . Major criteria The seru tota typtace wa:
I =i o]lele[eXelolol¥ g =Talel=No] R ollele| Naplo S Hel=| R [eI (CTO RS 1. Multifocal or disseminated dense infiltrates of MCs in marrow and/or o — S0 Nomal. Patient
- Hives, swelling, flushing, ifching extracutaneous organ(s) (eg., gastromtestlnal or gemtounnary tract) N . i d E:ﬂ :‘:::“:’:ﬂ”:"m \ersion
- N&V, cramps, diarrhea 2. Constellation of dinical compk to pathologically increaseg & . A .
4 g 2 S : MC activity (MC mediator release syndrome; o
- Headache, conjunctival injection, nasal Minor af,e,i';y : ' * : o e
congestion, hoarse voice 1. Abnormal spindle-shaped morphology in >25% of MCs in marrow e il B Bl remcnyie
- Palpitations, lightheadedness . :tr; other IexMrrcacmaneoys o;fgzr;)(;) — - b T PR e
i B normal expression and/or i.e., co-expression R 5 . Mg
Two or more organ systems should be involved CD117/CD25 or CD117/CD2) ; o i v et b sl
7 o ! 3. MC genetic changes (e.g., activating KIT codon 816 mutations) shown to ] & e e
2. Significant elevation of tryptase by 20% + 2ng/ml increase MC activity 4
within 4 hrs after a flare . Evidence (typically from body fluids such as whole blood, serum, plasma, —,; O s el Ot ot
or urine) of above-normal levels of MC mediators including: o i i p— ‘““"""";""" winini| e
u o TrvitEe 1 Show miorsansot otknaton.
3. Response to sx by drugs targeting mast cell . s - A —— ¥ e
mediators (H1 or H2 blockers, montelukast) or mast : 'He i e T e e o O o e e
o ; . e - magie
cell stabilizers (cromolyn, ketotifen, omalizumab) or P . ; 5 A o B sl bopassani
mbinations o C A (note potential of cardiac or renal failure, o ey
e ! ! neuroendocrine tumors, or recent proton pump inhibitor use) i P -y
e Other relatively MC-specific mediators (e.g., elcosanolds including pros :m':m — s
Diagnosis of MCAS: A global "consensus 2"; https:/ in (PG) D2, its ite 11-B-PGF2s, or B g etessesyndrome i clnicaly veifi
ih i ic resp to inhibitors of MC activation or MC mediator O1 Wistamine containing fod (ex ed wine, cheese, tune) wm-u;-w; e e
ke sure to take a look at Supplementary Material 8 production or action e e 8. T A o
e = 7= Treafment R
i e " e R
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Mast Cell Mediator Release Syndrome Questionnaire iking s Tl el antVoematimafwonempfis Shoening),

bl
0 your heslth conceras.

The following occurs repetedly or may be consiant:

Lungs
“The folowing occurs repeatedly of may be constant

Check the box i the statement applies to you. 1 of the
Spideclinviaa
p— isibie biotng o distesion il mintes (up 0 around 10 mimAs)
1 Signifcntphysicat weskoess of ftigue dong everyd actvis ot
[l Extreme fatigue attacks, and difficulty keeping my eyes open. ‘or abdominal/pelvi surgery
1 Attimes I lose weight despite maintaining my normal diet.
of any kind (ncluding others below) are worsened by: o o O Y
=]} ‘Sleep deprivation (awake for more than 24 hours) o B s e = !
o1 ‘Hunger or fasting (no food all day) s
= s i i
lefovee ey i b
= leohol consmiion
Co Physical exertion Hematologic
o He The alovwing occrs spetey or b consan e olowingcscurs repestedly o may b constant
o cad ol o i s
=) Sts mignine) incrssed mensra bleding
o
Eyes/Ears/Nose/Mouth associated insomnia episodes. Bose
1 Scoreif one or more symptom is present: o1 i Tingling or s I8 Bone pain that usually occus i more than one bone.
Ean baveringiog o o or et whicdoe ot respond 1 ot pi edcations a
Eyesae ey, ey, o, ming. o el gty andior
Clrosicaly usny poseor sl ose Skin- see photas orexamples
i o lsrs of the mots Tho olovhog occoms repesndy o iy b omini: Geners Questions
1 Hives(red s iy spts) r Doy
Chest a Heart £t tcing with o without sin changes i nfetions?
‘The following occurs repatedly o may be constant By i 11 Do your symplonss occurin pisodes or 8 anatack?
Bt By D1 Have symplo. e periods ecome shore?
o s sty B
£t Dcing asound the aus g atacks ol
(51 Rapid beat e o freguent skipped beas palpistins) 1 Puiless, pon-tchysweling (epecially . chcks eyci) oratadine,ranitdin, ot cetiice)
e e D Retsn v e o i o smine -
by nausea or other symptosm; not hot flashes of menopause) Bt Hemangionis (blood sponges’)
o2 e 913 Symptoms consistntwith probable mastcell stivaion
increaseldecrene i lood prssre >14 Symptoms constent withmast el ctvation syndromne
oo 1

DIFFERENTIAL DIAGNOSIS (and testing for disorder that may have similar symptoms as mast cell activation)

ENDOCRINE

Diabetes mellitus (laboratory determination)
Porphyria (laboratory determination)

Hereditary hyperbilirubinemia (genetic testing)
Thyroid disorders (laboratory determination)

Fabry disease (clinical picture, genetic examination)

GASTROINTESTINAL

Helicobacter-positive gastritis (gastroscopy, biopsy, urea breath test, fecal antigen)

Infectious enteritis (stool examination)
Parasitoses (examination)

Inflammartory bowel disease (endoscopy, biopsy)
Celiac disease (laboratory determination, biopsy)

Lactose, sucrose, or fructose intolerance as an independent disease (history, breath tests)

Microscopic colitis (endoscopy, biopsy)
Amyloidosis (fat biopsy, rectal biopsy)

Adhesions, volvulus, and other intestinal obstructions (history, physical, imaging studies)

Hepatitis (laboratory determination)
Cholecystitis (imaging studies)
Median arcuate ligament syndrome (auscultation

IMMUNOLOGICAL AND NEOPLASTIC DISEASES
Carcinoid tumor (laboratory determination, octreotide imaging)
Pheochromocytoma (laboratory determination)

angiography with deep expiration views)

Pancreatic endocrine tumors [gastrinoma, insulinoma, glucagonoma, somatostatin, VIPoma] (Lab determination, imaging studies,

endoscopic ultrasound)

Food allergy/sensitivity (history, special investigations of the biopsies, elimination diet)

Hypereosinophilic syndrome (laboratory determination)
Hereditary angioedema (family history, laboratory determination)
Vasculitis (clinical picture, laboratory value determination)
Intestinal lymphomas (imaging studies)

J
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Mast Cel Actvation Syndrome: Antihistamine TialInsteuctions

i H2 antihistamines one o time while continuing to take the K1 anthistamine.

Generic Srand Name | Dosingnstructions Freseription Aequied
Lorstadine | Cloiin | 10mg i, Increase t 2img twice ddy
Cetiine sctin [ 10m i, ncreae to 20mg wice dady o
Desloatading | Aeius| 5mg Gy increase to 10mg twice daly o
Fesotensdne | Alegra dai cedaly o
Biestne e aa ves
[Rupataaive | fupall i ves
Benadi o
[ Generic [ Brand Name | T
[Famotidine | pepeid | 20mg daih Tho
[ Ranitiine. [Zantsc [ 150mg twice daity The
[ Cimetidine [ Cmetidine | 200mgwice doy [Yes
[Wistadine —Aad | 150mgwiceday Yes
supplements:

Mast cell stablizr: sow-eease vitarin C 1000mg twice daily
Quercetin 250m 1o 1000mg twice daly
Luteofin 100-400mg twice daiy (avalablefrom the Us)

Page 1 (patent handout)
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L0mg at night (for insomnia, and of-Habel for urticaria)  Yes
T -
this)
s | ©
o e =
T | 4% eye drops. No
| Bepreve Eye drops. [Yes
[Raclastine. [ Dymita T ™ Ve
o s -

OTC Consider with cauton i suggesting fo short-term use
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Mast Cell

Page 2 (for MD/NP consideration)

Start one medication at a time at the lowest dose, observing for reactions or side effects, and if tolerated increase to the maximum doses with unique
instructed. within a few days. If after 2 weeks ya:.J have not noted any significant benefits, stop taking it and move on to the next. Most MCAS GERERIE Brand Dosing instructions
patients find that one particular anti-histamine is more effective than others. Narie
Note that H1 and H2 antihistamines can be taken at the same time. So, if you find that you have found an H1 antihistamine that helps, you can Meclizine (H1) 12.5-25mg every 6-8 hours as needed, max 100mg/day (for short-term vertigo Le
- up to 3 days; for motion sickness)
trial H2 antihistamines one a time while to take the H1 -
Cyproheptadine (H1) 2mg 4x/day before meals, max 16mg/day (for functional abdominal pain, poor No
H1 Antihistamines — usually more helpful for widespread pain symptoms including burning, itching appetite, cyclical vomiting syndrome, migraine pi
Cimetidine (H2) 200mg 2-3 times daily, max 800mg/day (for interstitial cystitis) Yes
Generic Brand Name | Dosing instructions Prescription Required Hydroxyzine (H1) Atarax | 25-100mg per dose, up to 4x/day, max 400mg/day (for urticarial, and anxiety) Yes
Loratadine Claritin 10mg daily, increase to 20mg twice daily No Doxepin (H1and H2) | Silenor | 10mg at night (for insomnia, and off-label for urticaria) Yes
Cetirizine Reactin 10mg daily, increase to 20mg twice daily No Mirtazipine (H1) Remeron | 7.5-15mg at night (for insomnia, less antihistaminergic effects at doses higher than | Yes
Desloratadine Aerius 5mg daily, increase to 10mg twice daily No this)
i Allegra 60mg daily, can take 60mg three times daily, or 180mgonce daily No
Bilastine Blexten 20mg daily, up to 40mg twice daily Yes g
i Rupall 10mg daily, up 20mg once daily Yes Topical
Diphenhydramine | Benadryl 25-50mg every 6 hours No ol di Pazeo, Patanol, Pataday | Eye drops and as a nasal spray No
Ketotifen Zatidor Eye drops Yes
H2 Antihistamines ~ usually more helpful for gastrointestinal symptoms Cromolin AZ &8 dichs No
i Bepreve Eye drops Yes
Generic Brand Name | Dosing instructions Prescription Required Azelastine Dymista Nasal spray i with steroid, consider with ++ facial sympt Yes
Famotidine Pepcid 20mg daily, increase to 20mg twice daily No Diphenhydramine | Benadryl 2% topical cream No
itidi Zantac 150mg twice daily No
Cil idi Ci i 200mg ty dail Ye
e o o aeetal; o OTC Consider with caution in suggesting for short-term use
Brompheniramine | Dimetapp Combo product 2mg with Smg ine, long-term use not dueto | No
care risks i with ine
Supplements:
Mast ceI.I stabilizer: slow-release. vltayrfln € 1000mg twice daily Mast Cell Stabilizers
Quercetin 250mg to 1000mg twice daily
Luteolin 100-400mg twice daily (available from the US) I Ketotifen [ Zatiden | 1mg twice daily, titrate up to 4mg twice daily ‘ Yes ‘
Page 1 (patient handout) [ Cromolyn L Nalcrom | 200mg prior to meals, up to 4 times daily \ Yes ‘

tfreatment principles

1. Avoid Triggers
2. Specific mediator antagonists:
« H1 and H2 blockers
« Leukotriene anfagonists (montelukast)
« Cyclo-oxygenase inhibitors (AS Celebrex}
3. Mast cell stabilizers
» Sodium cromoglicate
- Ketotifen
4. Low-dose naltrexone
5. Tyrosine kinase inhibitors
» Imatinib
6. Anti-IgE monoclonal antibodies
« Omalizumab
7. Supplements
- Slow-release vitamin C
« Quercetin
« Luteolin

"Neuropsychiatric Symptom

pain
brain fog
orthostatic intolerance

cognitive dysfunction
anxiety/panic/PTSD
ADHD
autism
small fiber neuropathy
fibromyalgia
migraines

sthma Allergy immunol

vt 5 i A al 2016, Ann. Med.
20

& s f it :
Neurologic Headache (especially migraine) (63%), presyncope and/or syncope, peripheral (usually distal) sensory and/or motor
neuropathies including paresthesias (58%), tics, tremors (13%; typically resting), chronic inflammatory demyelinating
polyneuropathy, seizure disorders (can be “treatment-refractory”)
Psychiatric Mood disturbances (e.g., anger, depression (13%)), bipolar affective disorder, attention deficit-hyperactivity disorder, post-
traumatic stress disorder, other anxiety and panic disorders (16%), psychoses, memory and concentration and word-finding | e
difficulties and other cognitive dysfunction (49%), wide variety of sleep disruptions (including insomnia (35%) and ; -

nbs!rumve sleep apnea regardiess of weight)
T

Used in combination




mastcellsand 3 i A 4

PN "y oud nociception
Mastcel disease e
Migraine - Self-injurious behavior - e .
Chronic prostatitis AP L 4 P Venom-induced ‘ Table 1
— : v Role of mast cells in brain inflammation.
Bladder pain .V"/Fsm trypase  Iritable Bowe!
yndrome Syndrome e —
Vasoactive m&m peotde > | S| V“i e
Fibromyalgia  Resting mast cell Activated mast cell releasing mediators - Post-operative pain . . . Y
- — ,/J/V P,}:Z e Activation by CRH and neurotensin ‘
EDERE o e Release of inflammatory mediators (IL-6, TNF, mtDNA) ‘
Figure 1. Mast cell-associated disease-specific pain synd mast cell activation and its common . 3 %
actvators: ATP (Adenosine b ines, Cla, Cx (C 30, 50, estrog Sensitzation ' e Release of IL-6 and TGF§ which promote IL-17 cell maturation e
immunoglobins (IgE, IgG), CGRP (calcitonin gene-related peptides), SP (substance P), CRH to SP release . .
(corticotropin-releasing hormone), NGF (nerve growth factor), SCF (stem cell growth factor), trypsin, [ ] Dlsruptlon of the BBB R
tryptase, venoms, vasoactive intestinal peptides. . . .
N PR T ich et . Int J Mol 55,2015 - e Recruitment of circulating lymphocytes
’rf e Stimulation of microglia activation and proliferation
v e Depletion of histamine which promotes motivation .-
~

Cytokines

Glieitiokines Theoharides, 2016. Euro. J of Pharm. i RO TR BRI BEE A BT = i
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DATE OF CONSULTATION: 18/10/2022 ; 9:00 a.m. to 10:30 a.m. .
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FREVOUS WESTIATIONS

oeuror J

Thank you for your referral of this 47-year-old woman to the Chronic Pain Management Program at St.
Joseph's Care Group with a chief complaint of widespread arthralgia and pain. She was assessed in
person and unaccompanied.

SOCIAL HISTORY
The patient is married, has 2 children, and is currently employed at [l She denies financial strain.
There are no legal issues pending. She has access to private insurance coverage.

ALLERGIES
No known allergies, but does report a previous reaction to unknown pain medication in the Emergency
Department.

MEDICATIONS
Levothyroxine 88 mcg p.o. Monday, Wednesday, Friday, 100 mcg Tuesday, Thursday, Saturday and
Sunday.

SUBSTANCE USE
The patient rarely drinks alcohol, is an ex-smoker since 2017, has a 10 year pack history, does not use
any street drugs or recreational cannabis, and has no history of addiction.

PAST MEDICAL HISTORY
Recurrent Grave's disease
Hypothyroidism

Anxiety

PTSD

Carpal tunnel syndrome

Cubital tunnel syndrome

Retinal artery thrombosis due to OCP

J Urinary incontinence

PAST SURGICAL HISTORY
Cholecystectomy
Bilateral breast reduction

FAMILY HISTORY
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Her brother has a history of ankylosing spondylitis. Her mother has a history of coronary artery disease,
and her father has a history of asthma.

HISTORY OF PRESENTING ILLNESS

The patient has been struggling with chronic right hip pain for over 30 years now in the absence of any
inciting injury or trauma. She first saw a physician for this at the age of 14. She also describes the pain
in the right medial thigh more recently that is stabbing, throbbing, and agonizing in nature and is really
affecting her sleep in recent months. She reports multi-site joint pains. She describes intermittent
hypoesthesia and weakness to her right lower leg in a stocking pattern and also endorses occasional
random paresthesias in other areas of her body. Finally, she endorses headache symptoms.

The worst pain is localized to her right greater trochanteric area. It is constant and activity dependent.
She describes the pain as a pressure in nature and on average rates her pain as 8/10, 6/10 at best and
9/10 at worst. Aggravating factors include walking. She has not found any alleviating factors for this.
She has associated symptoms of snapping and popping sensations to her hip, stating she has felt this
throughout her lifetime, and also has noted being able to "pop her hips out" on demand. Previous
therapies tried have included exercise and at one point was told to take ballet to deal with this hip issue,
and also stretching exercises. She has not had formal physiotherapy for this problem.

Her headaches occur 15 plus days per month, and of these, 11 to 12 are migrainous. The headaches
usually last all day. They are bilateral, localized to the occiput, then radiating anteriorly to her eyes and
temporal region. They are throbbing and pulsatile in nature, moderate to severe in intensity, and
aggravated by activity. These headaches are associated with nausea, photo and phono sensitivity.
There are associated symptoms of aura with "sparkly lights" that precede the headaches. There are
autonomic symptoms of tearing and rhinorrhea during headaches. There are no red flag symptoms.

A review of systems reveals that her weight is stable, her appetite is adequate but energy levels are very
low. A skin review reveals that she rashes rather frequently, which is easily triggered by sun or cold and
presents with and without hives. They predominantly occur to her upper chest and face. She endorses
burning and pruritus to her eyes. A cardiac system review reveals she has ongoing symptoms of
tachycardia and palpitations and often feels symptoms of orthostatic hypotension upon rising too quickly.
As such, he has learned to rise very slowly as she has found if she does not, she feels somewhat
presyncopal. Her sleep is of poor quality and she has difficulties falling asleep and staying asleep due to
pain. She feels tired upon wakening and in recent months with the right medial thigh pain has only been
sleeping 3 hours per night. She does not use any sleeping aids. A bowel screen reveals that she has
longstanding symptoms of loose stools and now also reports anal leakage on a daily basis for which she
is being referred to Toronto for possible surgical correction. A bladder screen reveals symptoms of stress
incontinence and she has also briefly been seen by pelvic floor physiotherapy, but she could not maintain
ongoing sessions to try and treat this. A musculoskeletal screen reveals symptoms of hypermobility to g
her hips, ankles, and fingers. Her Beighton score was 3/9 to the left knee, left thumb and she was able to |§
place her palms on the floor. A mental health screen reveals that she has felt substantially more anxious
in the last 3 years and she feels this is as a result of 2 traumatic events that have occurred during this
time period. A PHQ-9 score was 15, or moderate for symptoms of depression, and a GAD-7 score was
18, or severe for symptoms of anxiety.

Mast Cell Mediator Release Symptoms (validated questionnaire for mast cell activation syndrome):
scored clinically positive with a score of 23, where a score greater than 14 supports a clinical differential
of MCAS.

Given her joint symptoms, an Ehlers-Danlos Syndrome Checklist was completed to review for possibility
of meeting diagnostic criteria, for which she does not at the present time meet criteria, but seems to be on
the hypermobility spectrum.

PREVIOUS INVESTIGATIONS
She has had an extensive work up completed by Dr. -Iooking at various autoimmune contributors.
She has on 2 occasions had a positive ANA screen, but then subsequent follow up screens were




