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ME/CFS

 ME/CEFS IS MOST FREQUENTLY POST VIRAL, PREDICTED BY THE SEVERITY AND THE
IMMUNOGENICITY OF THE TRIGGERING VIRUS. ENVIRONMENTAL TRIGGERS ARE
ALSO DESCRIBED.

* MORE FREQUENT IN WOMEN THAN MEN, WITH >1M CASES IN THE USA
ME/CFS CASE DEFINITION (IOM)
A SUBSTANTIAL REDUCTION IN ACTIVITY

e A SUBSTANTIAL REDUCTION OR IMPAIRMENT IN THE ABILITY TO ENGAGE IN
PRE-ILLNESS LEVELS OF OCCUPATIONAL, EDUCATIONAL, SOCIAL, OR
PERSONAL ACTIVITIES, THAT PERSISTS FOR MORE THAN 6 MONTHS AND IS
ACCOMPANIED BY FATIGUE, WHICH IS OFTEN PROFOUND, IS OF NEW OR
DEFINITE ONSET (NOT LIFELONG), IS NOT THE RESULT OF ONGOING EXCESSIVE
EXERTION, AND IS NOT SUBSTANTIALLY ALLEVIATED BY REST

* AND POST EXERTIONAL MALAISE
e AND UNREFRESHING SLEEP
e EITHER COGNITIVE IMPAIRMENT OR ORTHOSTATIC INTOLERANCE



* Wu et al. (2017, Nature Sci Rep): 25 people with SARS 12 years after recovery: 68% had
hyperlipidemia, 44% had cardiovascular system abnormalities and 60% had glucose
metabolism disorders.

* Lietal. (2004, Paediatric Respiratory Reviews): at 6 months post recovery, 34% of childre
had abnormal CT images (i.e., ground-glass opacities, air trapping), some had abnormal lun
function tests & exercise impairment

* Lam et al (2009, Arch Intern Med.): 40% of people recovering from SARS reported chronic
fatigue symptoms 3.5 years after being diagnosed

* Moldofsky & Patcai (2011, BMC Neurol.): 22 people with SARS-CoV-1 in Toronto, who
remained unable to work 13-36 months after infection, had persistent fatigue, muscle pain
depression and disrupted sleep compared with matched controls.

S Zhang et al (2020, Bone Res. ): after 15 years, 4.6% of SARS patients still had visible lesior
on their lungs and 38% had reduced diffusion capacity.

Term Sequelae from SARS COV-1



Long COVID often presents as reported
persistent severe fatigue, headaches, and
brain fog (subjective cognitive impairment)
for greater than 4 weeks after acute iliness
and may be independent of iliness severity.
- Greenhaigh et al, BMJ 2020



Three quarters of patients hospitalized with COVID-19
had at least one ongoing symptom 6 months after their

acute illness.
Symptoms among 1,733 patients after hospitalization for COVID-19, China

Any symptoms I 76%
Fatigue or muscle weakness | 63%
Dyspnea | 26%
Sleeping difficulties [N 26%
Anxiety or depression [ 23%

Hair loss | 22%

Smell disorder [N 11%

Palpitations [NNEGEE o%

Jointpain [ 9%
Huang et al., Lancet. 2021 7




COVID-19 Affects Multiple Organs
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Is SARS-CoV-2 in the brain?

- Post-mortem study of brains of individuals
who had COVID-19

- No evidence of viral infection in brain
- Widespread evidence of inflammation and
damage, including:

- Multifocal breakdown of the blood
brain barrier, small infarcts,
microhemorrhages, inflammatory
infiltrates, and microglial nodules,

- Infection can lead to blood clots = stroke

Microvascular Injury in the Brains of Patients
with Covid-19

Nath et al, NEJM, NINDS
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Mental Health

Anxiety
Depression
PTSD

Long(er) term
Brain
sequalae Stroke

Cognitive Impairment

Heart

I~Izuc'>l:<g$enation Cardiomyopathy
Scari:: Myocarditis
Clotting

Neuro-
muscular
“ ” Taste/smell
Post-CQVID Syndrome - “Long-hauler A
- Waxing and waning Focal deficits

- Fatigue

- Paresthesia
- Cognitive impairment
-  Dyspnea
Palpitations

NJelelgrslel Outcomes



One in five patients not requiring supplemental oxygen
during hospitalization had decreased lung function after 6
months.

Pulmonary function and 6-minute walk test distance results among COVID-19 hospitalized

patients i
29% 29%
] .m . ] l

6 minute walk test distance <LLN DLCO <80% predicted

@ Not requiring supplemental oxygen @ Requiring supplemental oxygen B Requiring HFNC, NIV, or IMV

LLN = lower limit of normal; DLCO = diffusion capacity for carbon monoxide

Huanc et al lancet 2021 8



LONG COVID SYMPTOMS MAY OVERLAP WITH OTHER

COMPLICATIONS OF ACUTE COVID

Long COVID frequently
occurs after mild to
moderate acute
COVID, while organ
specific long term
sequelae is more

Lung Sequelae

E i

common in
hospitalized (severe) LOﬂg ‘ pess:
acute COVID COVID\/ seavelae

e
CNS
Complications



PROGRESSION OF PD 3 MONTHS AFTER ACUTE COVID

» WE REPORT THAT THE MOST COMMON LONG-TERM EFFECTS OF
COVID-19 ARE WORSENING OF MOTOR FUNCTION (51.9%) AND
INCREASED LEVODOPA DAILY DOSE REQUIREMENTS (48.2%) FOLLOWED
BY FATIGUE (40.7%); COGNITIVE DISTURBANCES (22.2%), INCLUDING
“BRAIN FOG"”, LOSS OF CONCENTRATION AND MEMORY DEFICITS; AND
SLEEP DISTURBANCES (22.2%),

» SEVERITY OF ACUTE COVID NOT PREDICTIVE

 LETA V, RODRIGUEZ-VIOLANTE M, ABUNDES A, ET AL. PARKINSON'S DISEASE AND POST-
COVID-19 SYNDROME: THE PARKINSON'S LONG-COVID SPECTRUM. MoV DISORD.
2021;36(6):1287-1289. p0I1:10.1002/MDS.28622



Prolonged symptoms are common among patients
with mild COVID-19 disease not requiring
hospitalization.

= Survey of patients in a post-COVID 19 clinic in France! and telephone
surveys in the Faroe islands? and Switzerland?

— 35-54% of patients with mild acute COVID-19 had persistent symptoms
after 2-4 months

— 50-76% of patients reported new symptoms not present in their acute
COVID-19 illness or symptoms that resolved and reappeared?

— 9% reported prolonged symptoms as severe?

1. Salmon-Ceron et al., J Infect. 2020
2. Petersen et al., Clin Infect Dis. 2020
3. Nehme et al., Ann Intern Med. 2020 9



More than one quarter of patients developed new

neurological symptoms after their acute COVID-19 illness.
COVID-19 symptoms among 70 non-hospitalized patients, France

Acute symptoms Persistent symptoms

Fatigue or muscle weakness

Sensory disturbances |

Chest pressure or pain

Dyspnea

Palpitations/tachycardia

Headaches

Cognitive neurological disorders I:_

Problems with taste or smell

Other neurological signs [-

80 60 40 20 0 20 40 60 80
% with symptom

Salmon-Ceron et al., J Infect. 2020
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UK Long COVID study
Sudre et al medRxiv , 2020

* 4,182 COVID Symptom Study App symptomatic users:
*  COVID-19 symptoms > 4 weeks 13.3%

' 8 weeks 4.5%

- >12 weeks 2.3%,

* "Long COVID"” 10% of 18-49 year olds with COVID-1g, rising to 22% of over 70s.
* Risk factors: high BMI
‘ Younger women 50% more likely than younger men

med RXiV ()i BM) Yale

THE PREPRINT SERVER FOR HEALTH SCIENCES

4+

21 October 2020

New research identifies those most at risk from 'long GOVID' Attributes and predictors of Long-COVID: analysis of COVID cases

and their symptoms collected by the Covid Symptoms Study App
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About 1 in 5 adults older than 70, or 21.9%, who tested positive
for coronavirus developed long Covid, compared with about 1 in
10 18- to 49-year-olds, the study found.

Women were more likely to suffer from long Covid than men -- at
14.9% of women compared to 9.5% of men -- but only in the
younger age group.

These data precede Delta variant, anticipating increased rates
with the higher viral load and inflammatory response during acute
Infection



DELTA VARIANT, VACCINES AND LONG
COVID

e GREAT CONCERN THAT LONG COVID RISK IS HIGHER WITH
DELTA VARIANT

 VACCINES ONLY 40-60% EFFECTIVE IN PREVENTING
INFECTION, THOUGH VERY EFFECTIVE AT PREVENTING

HOSPITALIZATION

* BUT VIRAL LOADS ARE HIGHER, YOUNGER PEOPLE ARE ILL, AND
THERE IS A CONCERN FROM ONE AND TWO MONTH DATA THAT

THE LONG COVID RATES WILL BE HIGHER.



TREATMENT OF LONG COVID : GENERAL
PRINCIPLES

ACUTE COVID IMPACTS MANY ORGANS SYSTEMS — SYSTEMATICALLY
REVIEW TO ASSURE THAT PERSISTENT SYMPTOMS ARE NOT A CONSEQUENCE
OF ORGAN DAMAGE.

 LUNG (SPIROMETRY IN OFFICE, CT TO FOLLOW)

 HEART — ECHO, IF ABNORMAL MRI FOR FIBROSIS

* RENAL, LIVER WITH BLOOD SCREENS

* BRAIN — CONSIDER CT OR MRI IF PE SUGGESTS FOCAL BRAIN ISSUE



TREATMENT OF LONG COVID

KNOWLEDGE IS RAPIDLY EVOLVING
HERE | WILL PRESENT WHAT WE KNOW THAT IS UNIQUE TO COVID AND

WHAT IS GLEANED FROM OUR KNOWLEDGE OF THE POST VIRAL ILLNESS,
ME/CFS



TREATMENT OF LONG COVID : SMELL AND TASTE

AcUTtE COVID HAS SEQUALAE UNIQUE TO COVID INFECTION — SMELL AND TASTE MOAT
PATIENTS SEE TIS IMPROVING AND RESOLVING IN 2-4 MONTHS, HOWEVER SOME PATIENTS
SUFFER FROM PROLONGED ABNORMALITIES OF ABSENT OR DISTORTED SMELL AND TASTE.

TESTING SMELL IN THE OFFICE CAN BE SIMPLE, USING ESSENTIAL OILS IN A DIAGNOSTIC SET
ROSE, LEMON, CLOVE AND EUCALYPTUS, COMMERCIAL SCRATCH AND SNIFF TESTS ARE ALSO
AVAILABLE, E.G. SCENT CHECK

RETRAINING OF OLFACTORY SYSTEM IS BASICALLY PT FOR SMELL — STUDIES ARE UNDERWAY,
BUT PATIENTS ARE FINDING SELF HELP VIDEOS ETC, USING ESSENTIAL OILS AND VISUAL
ASSOCIATION (E.G. STRONG ROSE SMELL AND PICTURE OF ROSE)

CARE TO OPTIMIZE NERVE REGENERATION ENVIRONMENT: ANTIOXIDANTS, ADEQUATE B
VITAMINS , HEALTHY FATS IN THE DIET, REDUCE INFLAMMATION IN THE NOSE (TREAT
ALLERGIES WITH TOPICALS AND REDUCED EXPOSURES, TREAT GUM DISEASE)



Do the basics well: prevent and reduce mid- and

long-term sequelae

» Holistic approach to follow-up: symptom and functional limitation assessments
« symptom evaluation
« standardized scales to assess: dyspnoea, functional disabilities
« targeted physiologic testing based on symptoms: pulmonary function test,
echocardiogram, CT scan, 6MWT, etc.

 Multi-disciplinary care: interventions based on diagnosis and/or functional limitations
« self care
« primary care including mental health services
« specialists care as appropriate (pulmonary, neurologic, cardiac, etc),
* rehabilitation.

* Integrated into research agenda
« clinical characterization, impact of treatments on longer term outcomes.

14
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IN ADDITION TO THE WHO GUIDELINES

STAY VERY TUNED IN — THINGS ARE CHANGING FAST, AS NEW
KNOWLEDGE BEGINS TO HELP GUIDE THE HAND OF THE CLINICIANS

Covid-19 Patients Are Doing Their Own

Research
Blog Network

To advance scientific knowledge of the disease, lay people are ¢ Evesit
TREIRIR Q COVID-19: A Primer Update From Treatment to
Long Haulers

merican Academy of Anti-Aging Medicine Iong Covid

LATEST LONG COVID POSTS

Course Syllabus

Click HERE to view the

ILLUSTRATION: JOHN W.TOMAC

By Amy Dockser Marcus : ; )
3 The forgotten Covid-19 'survivors'
Jan.30,202112:01amET

Dr. Emma Ladds, Dr. Sharon Taylor, Professor
Trish Greenhalgh




WHILE MANY OF THE MEDIATORS OF ILLNESS PERSISTENCE
POST COVID ILLNESS ARE UNKNOWN, ME/CFS HAS HAD
SEVERAL DECADES OF RESEARCH TO PROVIDE DATA
INFORMING OUR UNDERSTANDING AND METHODOLOGY
TO DISCOVER TARGETS FOR INTERVENTION, STUDIES TO
DETERMINE DEGREE OF OVERLAP ARE UNDERWAY.



BUILDING ON WHAT WE KNOW FROM ME/CFS

 DECADES OF WORK HAS RESULTED IN AN UNDERSTANDING OF THIS COMPLEX
ILLNESS AND ITS UNDERPINNINGS

* MULTISYSTEM ILLNESS, WITH MEDIATORS COMING FROM BRAIN, IMMUNE,
HORMONE REGULATORY PATHWAYS AS WELL AS INTRACELLULAR MECHANISMS
(E.G. BIOENERGETICS)

e THE RESULT HAS BEEN PUT INTO A MODELING SYSTEM THAT HAS ALLOWED OUR
GROUP TO PROPOSE TARGETED INTERVENTIONS, TAKING INTO ACCOUNT THE
HETEROGENEITY OF THE POPULATION.



INFLAMMATION — BRAIN AND BODY

* SYSTEMIC INFLAMMATION HAS BEEN DEMONSTRATED IN MULTIPLE STUDIES, WITH
INFLAMMATORY CYTOKINES, ACTIVATED COMPLEMENT, IMMUNE ACTIVATION.

 NEUROIMAGING STUDIES AND SPINAL FLUID STUDIES ALSO DEMONSTRATE
MARKERS OF INFLAMMATION IN THE BRAIN (Y. NAKATOMI, 2014 )
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INFLAMM-AGEING | POOR CLINICAL OUTCOMES

IMMUNOSENESCENCE

REDUGED MlCROBIUTA I]VERSITY——— | INCREASED MORTALITY RIS
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Hussien H, Nastasa A, Apetrii M, Nistor I, Petrovic M,
Covic A. Different aspects of frailty and COVID-19: points
to consider in the current pandemic and future ones. BMC
Geriatr. 2021;21(1):389. Published 2021 Jun 27.
doi:10.1186/s12877-021-02316-5




OXIDATIVE STRESS, MITOCHONDRIA, THE BRAIN

* STUDIES HAVE SHOWN DEPLETED ANTIOXIDANTS IN THE BODY AND IN THE BRAIN
(MRS STUDIES — SHUNGU ET AL )

* IN THE BRAIN OXIDATIVE STRESS PROMOTES INFLAMMATION , FINDING
ANTIOXIDANTS THAT CROSS THE BBB IS KEY TO STUDY DESIGNS —

NAC STUDY UNDERWAY AT CORNELL




HORMONES, HORMONE REGULATION AND ME/CFS

e - THE NEUROENDOCRINE BALANCE IN ME/CFS SHOWS A STABLE
BUT “SICK” BALANCE, INVOLVING HPA, HPT, HPG AXiIS,

e - DYNAMIC MODELING INCREASES THE SIGNAL OF THE STRESS
RESPONSE AND OTHER NEUROENDOCRINE BIOMARKERS, IN THE
CONTEXT OF TIME, CASCADE OF EVENTS AND THE ROLE OF THE
NEUROENDOCRINE SYSTEM IN PERPETUATING THE HOMEOSTATIC
"SICK” BALANCE

 COMPUTATIONAL MODELS INCLUDE THE NEUROENDOCRINE FEATURES
IN PREDICTING TREATMENTS AND DIFFER BY AGE AND GENDER AS
WELL AS COMORBID ANXIETY FEATURES.



PUTTING IT ALL TOGETHER : HOMEOSTASIS

e THIS IS OUR TEAM’S MOONSHOT VISION INITIATED 10 YEARS AGO AND THE
FOCUS OF A SERIES OF DoOD, NIH RO1’s AND VA MERIT AWARDS

* USING HUMAN STUDIES OF MEN AND WOMEN WITH ME/CFS AND ALSO
GULF WAR ILLNESS, OUR STUDIES EXPLORE THE RELATIONSHIP OF THE
IMMUNE, NEUROENDOCRINE, AND AUTONOMIC NERVOUS SYSTEM, AND ITS
RELATIONSHIP TO HEALTH, ILLNESS AND RELAPSE RESULTED IN SOPHISTICATED
MODELS OF ILLNESS PERSISTENCE. THE MODELS ARE COMPREHENSIVE. THEY
PREDICTED INTERVENTIONS THAT HAVE SUCCESSFULLY RESET HOMEOSTATIC
BALANCE IN ANIMAL MODELS. AS A RESULT TWO PHASE 1 STUDIES ARE
UNDERWAY IN GWI AND A PHASE 2 STUDY FUNDED ON THE STRENGTH OF

THESE PRELIMINARY STUDIES. A ME/CFS PHASE 1 STUDY IS ABOUT TO BE
INITIATED,



LEARNING FROM ME/CEFS :
TREATING THE MEDIATORS OF PERSISTENCE

* INFLAMMATION (BRAIN AND BODY). TREATMENTS NEED TO CROSS BBB
(E.G. LOW DOSE NALTREXONE, NANOCURCUMIN, OMEGA 3)

 POOR ANTIVIRAL FUNCTION WITH REDUCED CYTOTOXIC FUNCTION,
CHRONIC IMMUNE ACTIVATION (BIOENERGETIC APPROACHES,
ANTIVIRALS, CONTROL ALLERGENS, TOXINS EXPOSURES)

* MAST CELL ACTIVATION - MAST CELL STABILIZERS, NONSEDATING
ANTIHISTAMINES

* EVIDENCE OF VIRAL REACTIVATION (EG HHV 6, EBV, COXSACKIE B) -
PERHAPS ANTIVIRALS



LEARNING FROM ME/CEFS :
TREATING THE MEDIATORS OF PERSISTENCE

* HYPERCHOLINERGIC STATE WITH DYSAUTONOMIA, LOW BLOOD
VOLUME — ELECTROLYTE SOLUTIONS, PERHAPS LOW DOSE BETA
BLOCKERS, MIDODRINE (ALPHAT AGONIST)

* DYSREGULATION OF HYPOTHALAMIC AND PITUITARY FUNCTION -
DEEP ENDOCRINE EVAL

* POOR SLEEP QUALITY — SLEEP STUDY TO R/U UPPER AIRWAY
RESISTANCE, AVOID ALPHA WAVE TRAPPERS (SEDATIVES) CONSIDER
LOW DOSE TCA (EG DOXEPIN 5-10MG) OR MELATONIN IF NEED BE



LEARNING FROM ME/CEFS :
TREATING THE MEDIATORS OF PERSISTENCE

e BIOENERGETICS (DEPLETED ANTIOXIDANTS, REDUCED
MITOCHONDRIAL FUNCTION). TREATMENTS NEED TO CROSS
THE BBB (EG NAC, INTRANASAL GLUTATHIONE, OTHERS)



Implications for treatment - NMH

“PIPES AND A PUMP ", WIRED BY THE AUTONOMIC NERVOUS
SYSTEM

*FILL THE SPACE — INCREASE PLASMA VOLUME (ELECTROLYTE OR
FLUDROCORTISONE)

*REGULATE THE PUMP - BETA BLOCKERS

*COMPRESS THE SPACE - ALPHA 1 AGONISTS (E.G. MIDODRINE),
ANTI-PHLEBITIC STOCKINGS, CORE MUSCLE STRENGTHENING

34



DYSAUTONOMIA

RECUMBENT EXERCISE AND ISOMETRIC EXERCISES. SIMPLE PHYSICAL ISOMETRIC EXERCISES .
COMPRESSION GARMENTS.
PHARMACOLOGICAL TREATMENT

IF POTS FEATURES ARE PRESENT, NOREPINEPHRINE REUPTAKE INHIBITORS SUCH AS DULOXETINE,
NORTRYPTILINE AND TAPENTADOL SHOULD BE DISCONTINUED IF POSSIBLE.

FLUDROCORTISONE, A FLUID EXPANDER, CAN BE USED . MONITORING SHOULD TAKE PLACE FOR FLUID
RETENTION AND HYPOKALAEMIA., MONITOR WITH A 4 WEEK CHECK AND QUARTERLY ELECTROLYTES

MIDODRINE, A SYMPATHOMIMETIC A-1-AGONIST, INCREASES VASOCONSTRICTION AND VENOUS RETURN
TO THE HEART. SUPINE HYPERTENSION IS POSSIBLE AS IS URINARY RETENTION ON MEN, SCALP ITCH IS A
COMMON SIDE EFFECT

FOR PROMINENT HYPERADRENERGIC SYMPTOMS CAUSED BY THE CATECHOLAMINE SURGE ON STANDING,
CLONIDINE AND METHYLDOPA MAY ALLEVIATE SYMPTOMS. SIMILARLY, PROPRANOLOL CAN ATTENUATE
PALPITATIONS AND TACHYCARDIA. HOWEVER, NONE OF THESE AGENTS IS WELL TOLERATED.

DANI M, DIRKSEN A, TARABORRELLI P, TOROCASTRO M, PANAGOPOULOS D, SUTTON R, LiM PB. AUTONOMIC DYSFUNCTION IN 'LONG COVID': RATIONALE,
PHYSIOLOGY AND MANAGEMENT STRATEGIES. CLIN MED (LOND). 2021 JAN;21(1):E63-E67. DOI: 10.7861/CLINMED.2020-0896. EPuB 2020 NoV 26. PMID:
33243837; PMCID: PMC7850225.



SLEEP: TREATMENT

*RE-ESTABLISH CIRCADIAN RHYTHM
*CONSIDER CPAP FOR UPPER AIRWAY DYSFUNCTION

CONDITIONED RESPONSE TO BED - AVOID BED FOR RESTING, READING, USE BED
FOR SLEEPING. ESTABLISH “BEDTIME .

* AVOID SHORT ACTING HYPNOTICS EXCEPT IN TRUE INSOMNIA (ALPHA
TRAPPERS)

* TRICYCLICS, DOXEPAN ARE LONGER ACTING, AND DON’ T TRAP IN ALPHA WAVE

* MIRTAZAPINE (REMERON), GAMMA HYDROXYBUTYRATE, (XYREM) ACT AS SWS
INDUCERS, ?MELATONIN,

*ESZOPICLONE(LUNESTA), ZALEPLON (SONATA), AND ZOLPIDEM (AMBIEN) SLEEP
NEUTRAL

*SLEEP STUDIES VERY HELPFUL AS MANY AS 50% OF PROFOUNDLY FATIGUED
PEOPLE HAVE SLEEP APNEA™™




PAIN AND SLEEP

e CLINICAL DOGMA “RESTORATIVE SLEEP IS KEY TO
IMPROVEMENT

e THE TRIALS IN FM REPORT PAIN IMPROVEMENT
WITH SLEEP RESTORATION AND VICE VERSA

* EXPERIENCE HAS TAUGHT US THAT THIS IS NOT
ALWAYS GENERALIZABLE - IT WOULD BE HELPFUL
IF THERE WERE STUDIES IN LONG COVID

< OF VETE
Nova Southeastern University Institute for Neuro-ImmuneZ:;




PAIN

IN FIBROMYALGIA PATIENTS AND FM SUBSET OF GWI OR CEFES
THERE ARE 3 LABELED PAIN MEDICATIONS AND 1 PIPELINE SLEEP
MEDICATION

* PREGABULIN (LYRICA)
 DULOXETINE (CYMBALTA)
 MILNACIPRAN (SAVELLA)

 OPIATES, ALCOHOL INCREASE NEUROINFLAMMATION AND
REINFORCE CENTRAL PAIN PROCESSING UPREGULATION

e LOW DOSE NALTREXONE

Nova Southeastern University Institute for Neuro-Immune Medicine



LOW DOSE NALTREXONE (OFF LABEL USE)

Body’s

pain-relieving Compou nded

opioids LDN

<o 1.5 mg ghs for 4 weeks then
B / 3.0 mg for 4 weeks
e Then 4.5 mg fpr 4 weeks

quiet down activated
microglia while not
significantly inhibiting

the body’s natural Side effects: enhanced REM sleep ,

pain-relieving opioids. Activated

Microglia vivid dreams can occur - if so

Neurons Cell

Transmitting switch to am use

Pain Signals

Nova Southeastern University
Institute for Neuro-lImmune Medicine
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http://arthritis.about.com/od/fatigue/

WHILE YOU ARE WAITING FOR THE ANSWERS
WHAT SHOULD YOU DO

AFTER YOU MAKE SURE YOUR LUNGS, HEART AND BRAIN HAVE NO STRUCTURAL

DAMAGE THEN YOU SHOULD LEARN FROM THE ME CFS EXPERIENCE AND USE THESE
RESOURCES:

CLINICAL GUIDELINES FOR ME/CFS WEBSITE:
HTTPS://MECFSCLINICIANCOALITION.ORG/

PATIENTS SHOULD KNOW ABOUT THIS PATIENT BLOG SITE :
HTTPS://WWW.HEALTHRISING.ORG/

AND DON'T FORGET US: HTTPS://WWW.NOVA.EDU/NIM/INDEX.HTML



https://mecfscliniciancoalition.org/
https://www.healthrising.org/
https://www.nova.edu/nim/index.html

THE MOST SIGNIFICANT THING ME/CFS CAN TEACH
DOCTORS ABOUT LONG COVID IS TO "BE HUMBLE," HE
ADDED. "WHAT IT [ME/CFS] HAS TAUGHT US IS THAT THERE

ARE LIMITS TO MEDICAL KNOWLEDGE AND TO MEDICAL
PRACTICE," HE SAID.

DR. AVINDRA NATH, CLINICAL DIRECTOR OF THE NATIONAL INSTITUTE
OF NEUROLOGICAL DISORDERS AND STROKE



THANK YOU

e QUESTIONS?

r interns Talia and Callie
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COVID-UPP OVERVIEW
PART 1 (N=700)

AIM 1:
« AMONG A LARGE, RACIALLY/ETHNICALLY DIVERSE POPULATION WHO TESTED POSITIVE FOR COVID-19

AND WHO REPORT AT LEAST TWO ME/CFS sYMPTOMS (PER THE ME/CFS SI GRID) DESCRIBE THE
PROPORTION, FREQUENCY AND SEVERITY OF ME/CFS SYMPTOMS AT THREE TO FOUR MONTHS POST

INFECTION.

« AIM 2:
« AMONG A LARGE, RACIALLY/ETHNICALLY DIVERSE POPULATION WHO TESTED POSITIVE FOR COVID-19

AND WHO REPORT AT LEAST TWO ME/CFS SYMPTOMS, ASSESS THE RATE OF DEVELOPING ME/CFS
OVERALL, AND BY RACE/ETHNICITY (NON-HISPANIC BLACK, NON-HISPANIC WHITE, HISPANIC) OVER
TIME.
AIM 2A: AMONG A LARGE, RACIALLY/ETHNICALLY DIVERSE POPULATION WHO TESTED POSITIVE FOR
COVID-19 AND WHO CONTINUE TO REPORT BEING UNRECOVERED FROM COVID-19 OVER TIME,
DESCRIBE THE TRAJECTORY OF ME/CFS SYMPTOMS AND ASSOCIATIONS WITH DEVELOPING ME/ CFS.

PART 2 (N=200)

AIM 3:
« IN A SUBGROUP OF THE SURVEY POPULATION, PERFORM CLINICAL AND BIOLOGIC EVALUATIONS TO

BETTER DESCRIBE THE PRESENTATION AND MEDIATORS OF ILLNESS, AND COMPARE THESE FINDINGS WITH
TWO HISTORICAL COHORTS OF ME/CFS (CDC MCAM sTtuDY AND NSU sTuDIES OF ME/CFS)




