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Annual Economic Loss
Due to CFS/ME

$ 1.6 billion 

Swedish Kronor

$ 9 $ 9 billionbillion USD USD



    

 In the US, approximately 10% of the patients In the US, approximately 10% of the patients 
consume 70% of all healthcare dollars.  Of this consume 70% of all healthcare dollars.  Of this 
amount, a significant proportion is encountered amount, a significant proportion is encountered 
by the diagnosis and management of chronic by the diagnosis and management of chronic 
disease.disease.

 CFS/ME is a significant contributor to the CFS/ME is a significant contributor to the 
financial burden, as well as functional disability financial burden, as well as functional disability 
of the society at large.of the society at large.



    

Myth #1:Myth #1:
ME/CFS is a relatively rare disorderME/CFS is a relatively rare disorder

  Facts:
 Prevalence in U.S. 
    400-600 per 100,000 people

 Number of people affected in U.S. 
     800,000 people 
 Number of people affected in Sweden

            32,000 – 40,000 people



    

Myth #2:Myth #2:
The highest prevalence is among young, The highest prevalence is among young, 

affluent, white professionalsaffluent, white professionals

  Fact:

Women, men and children from all socio-
economic backgrounds are affected by 
CFS



    

Fact: GenderFact: Gender

Prevalence by Gender (Per 100,000)
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Fact: RaceFact: Race

Ethnic Prevalence (Per 100,000)
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Overlooked 
Population

Fact:

  Children with CFS are 
under-recognized and 
under-studied.



    

Pediatric CFSPediatric CFS
 Has significant 

impact on 
educational 
achievement

 May result in 
significant health 
identity confusion 
and prolonged 
disability

David Bell, M.D.
Lyndonville Pediatric Study



    

Economic Impact of ME/CFS, Individual and Economic Impact of ME/CFS, Individual and 
Societal Cost *Societal Cost *

        Background:  CFS is debilitating fatigue accompanied by physical Background:  CFS is debilitating fatigue accompanied by physical 
                                                and cognitive symptoms.and cognitive symptoms.

•     Economic  impact of an illness is divided into direct and indirect costs.Economic  impact of an illness is divided into direct and indirect costs.
•     High prevalence rate  and disabling nature suggested high-cost of High prevalence rate  and disabling nature suggested high-cost of 
                ME/CFS to individual and society.ME/CFS to individual and society.

Results: Results: 
 Using ME/CFS prevalence of 0.042 indicate total annual direct cost of Using ME/CFS prevalence of 0.042 indicate total annual direct cost of 

$8,675 per ME/CFS patient or a total cost to society of US $7 billion.  $8,675 per ME/CFS patient or a total cost to society of US $7 billion.  

 Direct cost determined by medication usage, self-reported use of Direct cost determined by medication usage, self-reported use of 
physicians, medical testing, and medical office visits.physicians, medical testing, and medical office visits.

*Leonard Jason, et. Al., Dynamic Medicine 2008, Volume 7;6*Leonard Jason, et. Al., Dynamic Medicine 2008, Volume 7;6



    

Discussion:  Discussion:  
These findings suggest high economic cost associated with ME/CFS for These findings suggest high economic cost associated with ME/CFS for 

patient’s families and society.patient’s families and society.
•   These economic losses have substantial long-term impact on ME/CFS These economic losses have substantial long-term impact on ME/CFS 
                  patients’ standard of living and quality of life.patients’ standard of living and quality of life.
•   High unemployment rates increase the cost burden and become evenHigh unemployment rates increase the cost burden and become even
                  more problematic to individuals and families.more problematic to individuals and families.
•   In addition to direct medical cost imposed on individuals and society, In addition to direct medical cost imposed on individuals and society, 
                  substantial economic loss is related to lost productivity.substantial economic loss is related to lost productivity.
•   Indirect cost to individual and society represent annual loss of Indirect cost to individual and society represent annual loss of 
                  approximately $20,000/patient; estimated indirect cost in the US $17approximately $20,000/patient; estimated indirect cost in the US $17
                  billion.billion.
 Limitations of the study include archival data, data estimates, patient’sLimitations of the study include archival data, data estimates, patient’s
                  self-reporting and varying severity of illness.self-reporting and varying severity of illness.

Together indirect and direct costs due to ME/CFS estimated to $17-Together indirect and direct costs due to ME/CFS estimated to $17-
                24 billion.24 billion.

Economic Impact of ME/CFS, Individual and Societal Cost Economic Impact of ME/CFS, Individual and Societal Cost 
(cont)(cont)

*Leonard Jason, et. Al., Dynamic Medicine 2008 Volumes 7;6*Leonard Jason, et. Al., Dynamic Medicine 2008 Volumes 7;6



    

Classifications:
-ICD
-WHO



    

ICD9-CM ICD9-CM 
 US currently uses the International Classification of Diseases, Ninth US currently uses the International Classification of Diseases, Ninth 

Revision Revision 
 780.71 Chronic Fatigue Syndrome780.71 Chronic Fatigue Syndrome

Difficulties:Difficulties:

• Heterogeneous group of disordersHeterogeneous group of disorders
• Not all neurological in natureNot all neurological in nature
• Not all post viralNot all post viral
• Immune system abnormalities not universally foundImmune system abnormalities not universally found
• Overlap with other syndromes including fibromyalgia and primary Overlap with other syndromes including fibromyalgia and primary 

psychiatric disorders.psychiatric disorders.



    

World Health OrganizationWorld Health Organization
Geneva, SwitzerlandGeneva, Switzerland

 Responsible for maintaining ICD, International Code of Diseases.  Responsible for maintaining ICD, International Code of Diseases.  
 Post viral fatigue is classified under diseases of nervous system, Post viral fatigue is classified under diseases of nervous system, 

G93.3.  G93.3.  
 Neurasthenia and fatigue syndromes remain under mental and Neurasthenia and fatigue syndromes remain under mental and 

behavioral disorders, F48.0. behavioral disorders, F48.0. 
 US is not currently using ICD-10.  US is not currently using ICD-10.  
 ICD-9 establishes Chronic Fatigue Syndrome code 780.71.  ICD-9 establishes Chronic Fatigue Syndrome code 780.71.  

Variety of other codes useful to describe symptom related to CFS/ME:Variety of other codes useful to describe symptom related to CFS/ME:
Malaise and fatigue R53.0, Malaise and fatigue R53.0, 
Other malaise 53.81, Other malaise 53.81, 
Chronic Fatigue unspecified, R53.82, Chronic Fatigue unspecified, R53.82, 
Unspecified viral encephalitisUnspecified viral encephalitis, , A86A86



    



    

Reimbursement not a factor in deliberation of ICD Reimbursement not a factor in deliberation of ICD 
placement. placement. 

  However, third-party payors and governmental agencies However, third-party payors and governmental agencies 
frequently utilize coding to determine coverage and frequently utilize coding to determine coverage and 
reimbursement policies.reimbursement policies.



    

US Governmental Agencies 
-Approaches to CFS/MEApproaches to CFS/ME

-Center for Disease Control (CDC)
-National Institute for Health (NIH)
-Trans-NIH
-Department for Human Health 

                    Services (DHHS)



    



    

CDCCDC Philosophy

““CFS is a serious illness and poses a CFS is a serious illness and poses a 
dilemma for patients, their families and dilemma for patients, their families and 
health care providers”health care providers”



    

CDC Basic Facts:CDC Basic Facts:

 CFS patients have substantially lower levels of CFS patients have substantially lower levels of 
activity.  CFS may persist for years.activity.  CFS may persist for years.

 The cause has not been identified nor specific The cause has not been identified nor specific 
diagnostic test available.  diagnostic test available.  

 Prevalence of CFS 0.4% or greater than 1 Prevalence of CFS 0.4% or greater than 1 
million people in the United States.million people in the United States.

 Tens of millions of patients worldwideTens of millions of patients worldwide..



    

CDC Risk FactorsCDC Risk Factors

 People of every age, gender, ethnicity and socio-People of every age, gender, ethnicity and socio-
economic group susceptible to CFS.economic group susceptible to CFS.

    
 CFS affects women great than men.CFS affects women great than men.

 Most common age of CFS sufferer is 40s and Most common age of CFS sufferer is 40s and 
50s.50s.

 CFS may be diagnosed in children.CFS may be diagnosed in children.



    

CDC Case DefinitionCDC Case Definition

IntroductionIntroduction
 The 1988 chronic fatigue syndrome (CFS) working case definition (Holmes, The 1988 chronic fatigue syndrome (CFS) working case definition (Holmes, 

et al) did not effectively distinguish CFS from other types of unexplained et al) did not effectively distinguish CFS from other types of unexplained 
fatigue. For this reason, it was decided during a 1993 meeting of CFS fatigue. For this reason, it was decided during a 1993 meeting of CFS 
investigators to develop a logical revision of that definition. The core of the investigators to develop a logical revision of that definition. The core of the 
revised CFS case definition is a set of uniformly applicable guidelines for revised CFS case definition is a set of uniformly applicable guidelines for 
the clinical and research evaluation of CFS and the other forms of fatigue.the clinical and research evaluation of CFS and the other forms of fatigue.

 In the revised definition, a consensus viewpoint from many of the leading In the revised definition, a consensus viewpoint from many of the leading 
CFS researchers and clinicians (including input from patient group CFS researchers and clinicians (including input from patient group 
representatives), chronic fatigue syndrome is treated as a subset of chronic representatives), chronic fatigue syndrome is treated as a subset of chronic 
fatigue, a broader category defined as unexplained fatigue of greater than fatigue, a broader category defined as unexplained fatigue of greater than 
or equal to six month's duration. Chronic fatigue in turn, is treated as a or equal to six month's duration. Chronic fatigue in turn, is treated as a 
subset of prolonged fatigue, which is defined as fatigue lasting one or more subset of prolonged fatigue, which is defined as fatigue lasting one or more 
months. The expectation is that scientists will devise epidemiologic studies months. The expectation is that scientists will devise epidemiologic studies 
of populations with prolonged fatigue and chronic fatigue, and search within of populations with prolonged fatigue and chronic fatigue, and search within 
those populationsthose populations  for illness patterns consistent with CFS. for illness patterns consistent with CFS. 



    

Guidelines for the Evaluation and Study of CFSGuidelines for the Evaluation and Study of CFS
 A thorough medical history, physical examination, mental status A thorough medical history, physical examination, mental status 

examination, and laboratory tests (diagram) must be conducted to identify examination, and laboratory tests (diagram) must be conducted to identify 
underlying or contributing conditions that require treatment. Diagnosis or underlying or contributing conditions that require treatment. Diagnosis or 
classification cannot be made without such an evaluation. Clinically classification cannot be made without such an evaluation. Clinically 
evaluated, unexplained chronic fatigue cases can be classified as chronic evaluated, unexplained chronic fatigue cases can be classified as chronic 
fatigue syndrome if the patient meets both the following criteria: fatigue syndrome if the patient meets both the following criteria: 

 Clinically evaluated, unexplained persistent or relapsing chronic fatigue that Clinically evaluated, unexplained persistent or relapsing chronic fatigue that 
is of new or definite onset (i.e., not lifelong), is not the result of ongoing is of new or definite onset (i.e., not lifelong), is not the result of ongoing 
exertion, is not substantially alleviated by rest, and results in substantial exertion, is not substantially alleviated by rest, and results in substantial 
Education in previous levels of occupational, educational, social, or Education in previous levels of occupational, educational, social, or 
personal activities. personal activities. 

 The concurrent occurrence of four or more of the following symptoms: The concurrent occurrence of four or more of the following symptoms: 
substantial impairment in short-term memory or concentration; sore throat; substantial impairment in short-term memory or concentration; sore throat; 
tender lymph nodes; muscle pain; multi-joint pain without swelling or tender lymph nodes; muscle pain; multi-joint pain without swelling or 
redness; headaches of a new type, pattern, or severity; unrefreshing sleep; redness; headaches of a new type, pattern, or severity; unrefreshing sleep; 
and post-exertional malaise lasting more than 24 hours. These symptoms and post-exertional malaise lasting more than 24 hours. These symptoms 
must have persisted or recurred during 6 or more consecutive months of must have persisted or recurred during 6 or more consecutive months of 
illness and must not have predated the fatigue. illness and must not have predated the fatigue. 

CDC



    

Conditions that Exclude a Diagnosis of CFSConditions that Exclude a Diagnosis of CFS
 Any active medical condition that may explain the presence of chronic Any active medical condition that may explain the presence of chronic 

fatigue, such as untreated hypothyroidism, sleep apnea and fatigue, such as untreated hypothyroidism, sleep apnea and 
narcolepsy, and iatrogenic conditions such as side effects of narcolepsy, and iatrogenic conditions such as side effects of 
medication. medication. 

 Some diagnosable illnesses may relapse or may not have completely Some diagnosable illnesses may relapse or may not have completely 
resolved during treatment. If the persistence of such a condition could resolved during treatment. If the persistence of such a condition could 
explain the presence of chronic fatigue, and if it cannot be clearly explain the presence of chronic fatigue, and if it cannot be clearly 
established that the original condition has completely resolved with established that the original condition has completely resolved with 
treatment, then such patients should not be classified as having CFS. treatment, then such patients should not be classified as having CFS. 
Examples of illnesses that can present such a picture include some Examples of illnesses that can present such a picture include some 
types of malignancies and chronic cases of hepatitis B or C virus types of malignancies and chronic cases of hepatitis B or C virus 
infection. infection. 

 Any past or current diagnosis of a major depressive disorder with Any past or current diagnosis of a major depressive disorder with 
psychotic or melancholic features; psychotic or melancholic features; 

 bipolar affective disorders bipolar affective disorders 
 schizophrenia of any subtype schizophrenia of any subtype 
 delusional disorders of any subtype delusional disorders of any subtype 
 dementias of any subtype dementias of any subtype 
 anorexia nervosa anorexia nervosa 
 or bulimia nervosa or bulimia nervosa 
 Alcohol or other substance abuse, occurring within 2 years of the Alcohol or other substance abuse, occurring within 2 years of the 

onset of chronic fatigue and any time afterwards. onset of chronic fatigue and any time afterwards. 



    

 Severe obesity as defined by a body mass index [body mass index = weight in Severe obesity as defined by a body mass index [body mass index = weight in 
kilograms ÷ (height in meters)2] equal to orkilograms ÷ (height in meters)2] equal to or  greater than 45. [Note: body mass greater than 45. [Note: body mass 
index values vary considerably among different age groups and populations. index values vary considerably among different age groups and populations. 
No "normal" or "average" range of values can be suggested in a fashion that is No "normal" or "average" range of values can be suggested in a fashion that is 
meaningful. The range of 45 or greater was selected because it clearly falls meaningful. The range of 45 or greater was selected because it clearly falls 
within the range of severe obesitywithin the range of severe obesity.].]  

Conditions that do not Exclude a Diagnosis of CFSConditions that do not Exclude a Diagnosis of CFS
 Any condition defined primarily by symptoms that cannot be confirmed by diagnosticAny condition defined primarily by symptoms that cannot be confirmed by diagnostic  

laboratory tests, including fibromyalgia, anxiety disorders, somatoform disorders, laboratory tests, including fibromyalgia, anxiety disorders, somatoform disorders, 
nonpsychotic or melancholic depression, neurasthenia, and multiple chemical nonpsychotic or melancholic depression, neurasthenia, and multiple chemical 
sensitivity disorder. sensitivity disorder. 

 Any condition under specific treatment sufficient to alleviate all symptoms related to Any condition under specific treatment sufficient to alleviate all symptoms related to 
that condition and for which the adequacy of treatment has been documented. Such that condition and for which the adequacy of treatment has been documented. Such 
conditions include hypothyroidism for which the adequacy of replacement hormone conditions include hypothyroidism for which the adequacy of replacement hormone 
has been verified by normal thyroid-stimulating hormone levels, or asthma in which has been verified by normal thyroid-stimulating hormone levels, or asthma in which 
the adequacy of treatment has been determined by pulmonary function and other the adequacy of treatment has been determined by pulmonary function and other 
testing. testing. 

 Any condition, such as Lyme disease or syphilis, that was treated with definitive Any condition, such as Lyme disease or syphilis, that was treated with definitive 
therapy before development of chronic symptoms. therapy before development of chronic symptoms. 

 Any isolated and unexplained physical examination finding, or laboratory or imaging Any isolated and unexplained physical examination finding, or laboratory or imaging 
test abnormality that is insufficient to strongly suggest the existence of an test abnormality that is insufficient to strongly suggest the existence of an 
exclusionary condition. Such conditions include an elevated antinuclear antibody titer exclusionary condition. Such conditions include an elevated antinuclear antibody titer 
that is inadequate, without additional laboratory or clinical evidence, to strongly that is inadequate, without additional laboratory or clinical evidence, to strongly 
support a diagnosis of a discrete connective tissue disordersupport a diagnosis of a discrete connective tissue disorder



    

Current position on Chronic Fatigue Syndrome:Current position on Chronic Fatigue Syndrome:

Background:Background:
    Acknowledge CFS as serious impairment withAcknowledge CFS as serious impairment with
        unemployment rate of at least 25%.unemployment rate of at least 25%.

    Many patients undiagnosed.Many patients undiagnosed.

    Earlier diagnosis and earlier treatment results in Earlier diagnosis and earlier treatment results in 
        decreased morbidity.decreased morbidity.

    40% of population diagnosed with CFS-like 40% of population diagnosed with CFS-like 
        symptoms have other treatable disorders.symptoms have other treatable disorders.

Centers for Disease Control and Prevention; 
Atlanta, Georgia, 30301



    

Diagnostic Criteria I:  Chronic Fatigue Diagnostic Criteria I:  Chronic Fatigue 
Syndrome – CDC definition (1988) outline.Syndrome – CDC definition (1988) outline.

The first formal case definition included two major criteria along with the following minor criteria: 6 or more of the The first formal case definition included two major criteria along with the following minor criteria: 6 or more of the 
symptom criteria listed below and 2 or more of the physical criteria; or 8 or more symptom criteria.symptom criteria listed below and 2 or more of the physical criteria; or 8 or more symptom criteria.

Major criteria:Major criteria:
 New onset of persistent or relapsing, debilitating fatigue or easy fatigability in a person who has no previous New onset of persistent or relapsing, debilitating fatigue or easy fatigability in a person who has no previous 

history of similar symptoms, that does not resolve with bed rest, and that is severe enough to reduce or impair history of similar symptoms, that does not resolve with bed rest, and that is severe enough to reduce or impair 
average daily activity below 50 percent of the patient’s premorbid activity level for a period of at least 6 months average daily activity below 50 percent of the patient’s premorbid activity level for a period of at least 6 months 

 Exclusion of other clinical conditions that may produce similar symptoms (e.g., malignancy, autoimmune disease, Exclusion of other clinical conditions that may produce similar symptoms (e.g., malignancy, autoimmune disease, 
chronic psychiatric disease, and chronic inflammatory disease, among others) chronic psychiatric disease, and chronic inflammatory disease, among others) 

Minor criteria:Minor criteria:
 Symptom criteriaSymptom criteria
 Mild fever Mild fever 
 Sore throat Sore throat 
 Painful lymph nodes in the anterior or posterior cervical or axillary distribution Painful lymph nodes in the anterior or posterior cervical or axillary distribution 
 Unexplained generalized muscle weakness Unexplained generalized muscle weakness 
 Muscle discomfort or myalgia Muscle discomfort or myalgia 
 Prolonged ( ≥ 24 hours) generalized fatigue after exercise Prolonged ( ≥ 24 hours) generalized fatigue after exercise 
 Generalized headaches Generalized headaches 
 Migratory arthralgia without joint swelling or redness Migratory arthralgia without joint swelling or redness 
 Neuropsychologic complaints Neuropsychologic complaints 
 Sleep disturbance Sleep disturbance 
 Physical criteria Physical criteria 
 Low-grade fever Low-grade fever 
 Nonexudative pharyngitis Nonexudative pharyngitis 



    

CFS – British Definition (1990)CFS – British Definition (1990)

 The "Oxford criteria" defined two broad syndromes: chronic fatigue The "Oxford criteria" defined two broad syndromes: chronic fatigue 
syndrome and post-infectious fatigue syndrome (PIFS). CFS was syndrome and post-infectious fatigue syndrome (PIFS). CFS was 
defined by the following characteristics: defined by the following characteristics: 

 Fatigue is the principal symptom. Fatigue is the principal symptom. 
 It is a syndrome of definite onset that is not lifelong. It is a syndrome of definite onset that is not lifelong. 
 Fatigue is severe, disabling, and affects physical and mental Fatigue is severe, disabling, and affects physical and mental 

functioning. functioning. 
 Fatigue has been present for a minimum of 6 months, during which Fatigue has been present for a minimum of 6 months, during which 

it was present for more than 50 percent of the time. it was present for more than 50 percent of the time. 
 Other symptoms may be present, particularly myalgia, mood, and Other symptoms may be present, particularly myalgia, mood, and 

sleep disturbance. sleep disturbance. 
 Exclusion criteria included patients with established medical Exclusion criteria included patients with established medical 

conditions known to produce chronic fatigue and those with certain conditions known to produce chronic fatigue and those with certain 
psychiatric disorders (substance abuse, eating disorders, organic psychiatric disorders (substance abuse, eating disorders, organic 
brain disease).brain disease).



    

CFS – Australian definition (1990)CFS – Australian definition (1990)

 The Australian criteria consisted of the following The Australian criteria consisted of the following 
symptoms: symptoms: 

 Chronic persisting or relapsing fatigue of a generalized Chronic persisting or relapsing fatigue of a generalized 
nature, exacerbated by minor exercise, causing nature, exacerbated by minor exercise, causing 
significant disruption of usual daily activities, and significant disruption of usual daily activities, and 
present for more than 6 months present for more than 6 months 

 Neuropsychiatric dysfunction including impairment of Neuropsychiatric dysfunction including impairment of 
concentration evidenced by difficulty in completing concentration evidenced by difficulty in completing 
mental tasks which were easily accomplished before the mental tasks which were easily accomplished before the 
onset of the syndrome; new onset of short term onset of the syndrome; new onset of short term 
memory impairment memory impairment 

 No alternative diagnosis reached by history, physical No alternative diagnosis reached by history, physical 
examination, or investigations over a 6-month period examination, or investigations over a 6-month period 



    

CFS-The International Definition (1994) CFS-The International Definition (1994) 

 This revision of the 1988 CDC case definition remains the currently the This revision of the 1988 CDC case definition remains the currently the 
accepted research definition, also known as the Fukuda definition, and was accepted research definition, also known as the Fukuda definition, and was 
based on the presence of the following: based on the presence of the following: 

 Clinically evaluated, unexplained, persistent or relapsing chronic fatigue that Clinically evaluated, unexplained, persistent or relapsing chronic fatigue that 
is of new or definite onset (has not been lifelong); is not the result of is of new or definite onset (has not been lifelong); is not the result of 
ongoing exertion; is not substantially alleviated by rest; and results in ongoing exertion; is not substantially alleviated by rest; and results in 
substantial reduction in previous levels of occupational, educational, social, substantial reduction in previous levels of occupational, educational, social, 
or personal activities or personal activities 

 The concurrent occurrence of four or more of the following symptoms, all of The concurrent occurrence of four or more of the following symptoms, all of 
which must have persisted or recurred during 6 or more consecutive which must have persisted or recurred during 6 or more consecutive 
months of illness and must not have predated the fatigue: months of illness and must not have predated the fatigue: 
 Self-reported impairment in short-term memory or concentration severe enough Self-reported impairment in short-term memory or concentration severe enough 

to cause substantial reduction in previous levels of occupational, educational, to cause substantial reduction in previous levels of occupational, educational, 
social, or personal activities social, or personal activities 

 Tender cervical or axillary lymph nodes Tender cervical or axillary lymph nodes 
 Muscle pain, multijoint pain without joint swelling or redness Muscle pain, multijoint pain without joint swelling or redness 
 Headaches of a new type, pattern, or severity Headaches of a new type, pattern, or severity 
 Unrefreshing sleep Unrefreshing sleep 
 Postexertional malaise lasting more than 24 hours Postexertional malaise lasting more than 24 hours 



    

The International CFS Definition Revisited The International CFS Definition Revisited 
(2003) (2003) 

 The 1988 case definition offered examples of conditions that would preclude a diagnosis of CFS, such as The 1988 case definition offered examples of conditions that would preclude a diagnosis of CFS, such as 
malignancy, autoimmune disease, chronic psychiatric disease, and chronic inflammatory disease.  The malignancy, autoimmune disease, chronic psychiatric disease, and chronic inflammatory disease.  The 
International Chronic Fatigue Syndrome Study Group elaborated on these exclusionary criteria to include:International Chronic Fatigue Syndrome Study Group elaborated on these exclusionary criteria to include:

 Permanent medical exclusions: Permanent medical exclusions: 
 Organ failure (e.g., emphysema, cirrhosis, cardiac failure, chronic renal failure) Organ failure (e.g., emphysema, cirrhosis, cardiac failure, chronic renal failure) 
 Chronic infections (e.g., AIDS, hepatitis B or C) Chronic infections (e.g., AIDS, hepatitis B or C) 
 Rheumatic and chronic inflammatory diseases (e.g., systemic lupus erythematosis, Sjorgren’s syndrome, Rheumatic and chronic inflammatory diseases (e.g., systemic lupus erythematosis, Sjorgren’s syndrome, 

rheumatoid arthritis, inflammatory bowel disease, chronic pancreatitis) rheumatoid arthritis, inflammatory bowel disease, chronic pancreatitis) 
 Major neurologic diseases (e.g., multiple sclerosis, neuromuscular diseases, epilepsy or other diseases Major neurologic diseases (e.g., multiple sclerosis, neuromuscular diseases, epilepsy or other diseases 

requiring ongoing medication that could cause fatigue, stroke, head injury with residual neurologic deficits) requiring ongoing medication that could cause fatigue, stroke, head injury with residual neurologic deficits) 
 Diseases requiring systemic treatment (e.g., organ or bone marrow transplantation; systemic Diseases requiring systemic treatment (e.g., organ or bone marrow transplantation; systemic 

chemotherapy; radiation of brain, thorax, abdomen, or pelvis) chemotherapy; radiation of brain, thorax, abdomen, or pelvis) 
 Major endocrine diseases (e.g., hypopituitarism, adrenal insufficiency) Major endocrine diseases (e.g., hypopituitarism, adrenal insufficiency) 
 Primary sleep disorders (e.g., sleep apnea, narcolepsy)Primary sleep disorders (e.g., sleep apnea, narcolepsy)

 Temporary medical exclusions: Temporary medical exclusions: 
 Conditions discovered at onset or initial evaluation (e.g., effects of medications, sleep deprivation, untreated Conditions discovered at onset or initial evaluation (e.g., effects of medications, sleep deprivation, untreated 

hypothyroidism, untreated or unstable diabetes mellitus, active infection) hypothyroidism, untreated or unstable diabetes mellitus, active infection) 
 Conditions that resolved (e.g., pregnancy until 3 months post-partum, breastfeeding, major surgery until 6 Conditions that resolved (e.g., pregnancy until 3 months post-partum, breastfeeding, major surgery until 6 

months post-operation, minor surgery until 3 months post-operation, major infections such as sepsis or months post-operation, minor surgery until 3 months post-operation, major infections such as sepsis or 
pneumonia until 3 months post-resolution) pneumonia until 3 months post-resolution) 

 Major conditions whose resolution may be unclear for at least 5 years (e.g., myocardial infarction, heart Major conditions whose resolution may be unclear for at least 5 years (e.g., myocardial infarction, heart 
failure) failure) 

 Morbid obesity (body mass index > 40)Morbid obesity (body mass index > 40)

 Permanent psychiatric exclusions:Permanent psychiatric exclusions:
Lifetime diagnoses of bipolar affective disorders, schizophrenia of any subtype, delusional disorders of any Lifetime diagnoses of bipolar affective disorders, schizophrenia of any subtype, delusional disorders of any 
subtype, dementias of any subtype, organic brain disorders, and alcohol or substance abuse within 2 years before subtype, dementias of any subtype, organic brain disorders, and alcohol or substance abuse within 2 years before 
onset of the fatiguing illness onset of the fatiguing illness 



    

Myalgic Encephalitis/CFS- Canadian Myalgic Encephalitis/CFS- Canadian 
Consensus DefinitionConsensus Definition

(2003)(2003)

 Most widely used by clinicians due to Most widely used by clinicians due to 
clinical representation of diseases, ease of clinical representation of diseases, ease of 
implementation and treatment guidelinesimplementation and treatment guidelines



    

Canadian Consensus DocumentCanadian Consensus Document
(Carruthers, 2003)(Carruthers, 2003)

 Myalgic Encephalomyelitis / Chronic Fatigue Myalgic Encephalomyelitis / Chronic Fatigue 
Syndrome:  Syndrome:  

 Clinical Working Case DefinitionClinical Working Case Definition

 Diagnostic and Treatment ProtocolsDiagnostic and Treatment Protocols

Journal of Chronic Fatigue Syndrome, Vol 11 (1), 2003Journal of Chronic Fatigue Syndrome, Vol 11 (1), 2003



    

Canadian Clinical Working Case Canadian Clinical Working Case 
Definition of ME/CFSDefinition of ME/CFS

A patient with ME/CFS will meetA patient with ME/CFS will meet CriteriaCriteria
The criteria for:The criteria for:
• Fatigue, post-exertionalFatigue, post-exertional     1.  Fatigue    1.  Fatigue
        malaise, and/or fatigue, sleepmalaise, and/or fatigue, sleep     2.  Post-exertional malaise and/or     2.  Post-exertional malaise and/or 
        dysfunction and paindysfunction and pain                        fatigue                       fatigue

        3.  Sleep dysfunction3.  Sleep dysfunction
o Have two or more Have two or more     4.  Pain    4.  Pain
        neurological/cognitiveneurological/cognitive     5.  Neurological/cognitive manifestations    5.  Neurological/cognitive manifestations
        more symptoms from two of                      (two or more)more symptoms from two of                      (two or more)
        the categories of autonomic,the categories of autonomic,     6.  At least one symptom from two of     6.  At least one symptom from two of 
        neuroendocrine, and immune                    the following categories:neuroendocrine, and immune                    the following categories:
        manifestationsmanifestations         1.  Autonomic manifestations        1.  Autonomic manifestations

                2.  Neuroendocrine manifestations2.  Neuroendocrine manifestations
o Adhere to item 7                                     3.  Immune manifestationsAdhere to item 7                                     3.  Immune manifestations

                                                                                    7.  Illness that persists for at least six months7.  Illness that persists for at least six months
                                                                            and has a distinct onset (although onset  and has a distinct onset (although onset  
                                                                            may have been gradual) may have been gradual) 



    

Neurological/Cognitive ManifestationsNeurological/Cognitive Manifestations

Two or more of the following:
 Confusion
 Impairment of concentration 
     and short- term memory consolidation
 Difficulty with information
 Disorientation
 Perceptual and sensory
     disturbances
 Ataxia
 Muscle Weakness
 Fasciculation
 Overload phenomena:  cognitive, sensory and 

emotional



    

1. Fatigue
 Significant degree of 

physical and mental 
fatigue
 New onset
 Unexplained
 Persistent 
 Recurrent

 Fatigue substantially 
reduces activity level



    

 Inappropriate loss of physical and mental Inappropriate loss of physical and mental 
staminastamina

 Rapid muscular and cognitive fatigabilityRapid muscular and cognitive fatigability
 Post exertional malaise and/or fatigue Post exertional malaise and/or fatigue 

and/or painand/or pain
 Tendency for other association symptoms Tendency for other association symptoms 

to worsento worsen
 Pathologically slow recovery period – Pathologically slow recovery period – 

usually 24 hours or longerusually 24 hours or longer

2. Post-Exertional Malaise 2. Post-Exertional Malaise 
and/or Fatigueand/or Fatigue



    

3. Sleep Dysfunction3. Sleep Dysfunction

 Unrefreshed sleep, orUnrefreshed sleep, or
 Sleep quantity, or Sleep quantity, or 
 Rhythm disturbances, such as reversed or Rhythm disturbances, such as reversed or 

chaotic diurnal sleep rhythmschaotic diurnal sleep rhythms

A small number of patients have no sleep dysfunction, 
but no other diagnosis fits except ME/CFS



    

4. Pain4. Pain

 Significant degree of myalgiaSignificant degree of myalgia
 Pain in the muscles and/or joints, often Pain in the muscles and/or joints, often 

widespread and migratory in naturewidespread and migratory in nature
 Significant headaches of new type, Significant headaches of new type, 

pattern, or severitypattern, or severity

A small number of patients have no pain, but no other 

diagnosis fits except ME/CFS



    

5. Other Symptoms5. Other Symptoms

Autonomic ManifestationsAutonomic Manifestations
 Orthostatic intolerance-neurally Orthostatic intolerance-neurally 

mediated hypotension (NMH)mediated hypotension (NMH)
 Delayed postural hypotensionDelayed postural hypotension
 Light-headednessLight-headedness
 Extreme pallorExtreme pallor
 Nausea and irritable bowel Nausea and irritable bowel 

syndromesyndrome
 Urinary frequency and bladder Urinary frequency and bladder 

dysfunctiondysfunction
 Palpitations with or without cardiac Palpitations with or without cardiac 

arrhythmiasarrhythmias
 Exertional dyspneaExertional dyspnea

Neuroendocrine Manifestations
 Loss of thermostatic stability
 Marked weight change
 Loss of adaptability and  
   worsening of symptoms with
   stress

Immune Manifestations
 Tender lymph nodes
 Recurrent sore throat
 Recurrent flu-like symptoms
 General malaise
 New sensitivities to food, 
   medications, and/or chemicals



    

6. Illness Duration6. Illness Duration

 Illness persists for at least 6 monthsIllness persists for at least 6 months
 Usually a distinct onset, although it may Usually a distinct onset, although it may 

be gradualbe gradual
 (Preliminary diagnosis may be possible (Preliminary diagnosis may be possible 

earlier than 6 months)earlier than 6 months)
 (Illness duration of 3 months is (Illness duration of 3 months is 

appropriate for children)appropriate for children)
Some patients may have been unhealthy for other reasons prior 

to onset of ME/CFS and lack detectable triggers, and/or have 

more gradual or insidious onset



    

CFS – CDC CFS – CDC 
International Definition or Fukuda Definition International Definition or Fukuda Definition 

( 1994) outline( 1994) outline

 Most widely accepted, currently for research, Most widely accepted, currently for research, 
publication and research design requires publication and research design requires 
compliance with this definition for legitimacy and compliance with this definition for legitimacy and 
publicationpublication



    

CDC Tool Kit for Health Care CDC Tool Kit for Health Care 
ProfessionalsProfessionals



    

CDC CDC 
Awareness CampaignAwareness Campaign



    

NATIONAL INSTITUTES OF HEALTH
Nation’s Medical Research Agency



    



    

Department of Human Health Services Department of Human Health Services 
(DHHS)(DHHS)



    

DHHS Advisory Committee, DHHS Advisory Committee, 
Department of Health and Human ServicesDepartment of Health and Human Services, , 

Chronic Fatigue Syndrome Advisory CommitteeChronic Fatigue Syndrome Advisory Committee

     Established in 1996 to advise Department of Health  Established in 1996 to advise Department of Health  
                and Human Services on policy with respect to Chronic and Human Services on policy with respect to Chronic 
                Fatigue Syndrome.Fatigue Syndrome.
     Brought together officials representing health agenciesBrought together officials representing health agencies
                and seven appointed members of the public.and seven appointed members of the public.
     Established Chronic Fatigue Syndrome Advisory Established Chronic Fatigue Syndrome Advisory 
                Committee.  Current membership:  Biomedical Committee.  Current membership:  Biomedical 
                researchers 7, disability and clinical care expertise researchers 7, disability and clinical care expertise 
                patient advocates 4.patient advocates 4.
     Agencies represented: Agencies represented: 

 National Institute of Health (NIH),  National Institute of Health (NIH),  
 Centers for Disease Control and Prevention (CDC), Centers for Disease Control and Prevention (CDC), 
 Food and Drug Administration (FDA), Food and Drug Administration (FDA), 
 Health Resources and Services Administration (HRSA), Health Resources and Services Administration (HRSA), 
 Social Security Administration (SSASocial Security Administration (SSA))



    

Chronic Fatigue Syndrome Advisory Chronic Fatigue Syndrome Advisory 
Committee Committee (CFSAC)(CFSAC)

     Hold meetingsHold meetings
     Activities:Activities:

 has addressed expansion of CSF biomedical has addressed expansion of CSF biomedical 
researchresearch

 appropriate name change for the syndromeappropriate name change for the syndrome
 pediatric CFSpediatric CFS
 disability disability 
 health provider educationhealth provider education



    

Trans-NIH working group on Chronic Trans-NIH working group on Chronic 
Fatigue Syndrome Fatigue Syndrome 

(Office of Research on Women’s Health-ORWH)(Office of Research on Women’s Health-ORWH)  
Diagnostic CriteriaDiagnostic Criteria

Introduction:  CFS is a clinically diagnosable Introduction:  CFS is a clinically diagnosable 
condition with well-documented history.condition with well-documented history.

 Symptoms of CFS are variable in severity Symptoms of CFS are variable in severity 
and not homogenous making acceptable and not homogenous making acceptable 
research in clinical diagnostic criteria difficultresearch in clinical diagnostic criteria difficult

      



    

Trans-NIH working group Chronic Fatigue Syndrome (CFS Trans-NIH working group Chronic Fatigue Syndrome (CFS 
Specific Funding): Specific Funding): 

• Pathophysiology and treatment of Chronic Fatigue Syndrome Pathophysiology and treatment of Chronic Fatigue Syndrome 
with regrant opportunities including neuro-immune with regrant opportunities including neuro-immune 
mechanisms of Chronicmechanisms of Chronic  Fatigue SyndromeFatigue Syndrome

NIH Scientific / Research components:NIH Scientific / Research components:

• Office of Research on Women’s HealthOffice of Research on Women’s Health

• Office of Behavioral and Social Science ResearchOffice of Behavioral and Social Science Research

• National Institutes in Alcohol Abuse and AlcoholismNational Institutes in Alcohol Abuse and Alcoholism

• National Institute of Arthritis and Musculoskeletal and Skin National Institute of Arthritis and Musculoskeletal and Skin 
DiseasesDiseases

• National Institute of Environmental Health ScienceNational Institute of Environmental Health Science

• National Institute of Neurological Disorders and Stroke.National Institute of Neurological Disorders and Stroke.



    



    



    

EXAMPLES OF INTERNATIONAL EXAMPLES OF INTERNATIONAL 
ORGANIZATIONSORGANIZATIONS

- International Association for CFS / MEInternational Association for CFS / ME
- Alison Hunter Memorial FoundationAlison Hunter Memorial Foundation
- CFS – JapanCFS – Japan
- ME Research UKME Research UK
- Irish ME TrustIrish ME Trust



    



    

History of IACFS/MEHistory of IACFS/ME

 Founding goal to bring together researchers, clinicians, health care Founding goal to bring together researchers, clinicians, health care 
workers and support groups to foster discussion, research, workers and support groups to foster discussion, research, 
treatment and education.treatment and education.

 Internationalization – 2005    IACFS/ME became international Internationalization – 2005    IACFS/ME became international 
adopting current name of IACFS/ME.adopting current name of IACFS/ME.

 Goals focus on educational projects for professionals and Goals focus on educational projects for professionals and 
nonprofessionals.nonprofessionals.

 Award programs for outstanding clinicians and researchers.Award programs for outstanding clinicians and researchers.

 Sponsors semi-annual research conference.Sponsors semi-annual research conference.



    

IACFS/ME MISSIONIACFS/ME MISSION

 To promote, stimulate and coordinate exchange To promote, stimulate and coordinate exchange 
of ideas related to CFS, ME and FM research, of ideas related to CFS, ME and FM research, 
patient care and treatment.patient care and treatment.

•   Reviews research and treatment literature to develop guidelines Reviews research and treatment literature to develop guidelines 
for scientist, clinicians and patients.for scientist, clinicians and patients.

•   Conducts or participates in local, national and international Conducts or participates in local, national and international 
conferences to promote and evaluate new research conferences to promote and evaluate new research 

• IACFS/ME International Conference, March 12-15, 2009   Reno, IACFS/ME International Conference, March 12-15, 2009   Reno, 
Nevada.Nevada.



    

Leadership IACFS/ME Leadership IACFS/ME 
Board of DirectorsBoard of Directors

 David S. Bell, MD / EditorDavid S. Bell, MD / Editor
 Lucinda Bateman, MD / SecretaryLucinda Bateman, MD / Secretary
 Brigitta EvengBrigitta Evengåård, MD, PhD / Vice-Presidentrd, MD, PhD / Vice-President
 Leonard A. Jason, PhD /Vice President, ex-officioLeonard A. Jason, PhD /Vice President, ex-officio
 Nancy G. Klimas, MD / PresidentNancy G. Klimas, MD / President
 Hirohiko Kuratsune, MD, D. Med Sci / Chairperson, Internat’l CmtteeHirohiko Kuratsune, MD, D. Med Sci / Chairperson, Internat’l Cmttee
 Kenneth Friedman, PhD / Chairperson, Membership CmtteeKenneth Friedman, PhD / Chairperson, Membership Cmttee
 Lee B. Meisel, MD, J.D. / Chairperson, Website CmtteeLee B. Meisel, MD, J.D. / Chairperson, Website Cmttee
 Fred Friedberg, PhD / TreasurerFred Friedberg, PhD / Treasurer
 Gudrun Lange, PhD / Chairperson, Journal CmtteeGudrun Lange, PhD / Chairperson, Journal Cmttee



    

IACFS is in the developmental phase of IACFS is in the developmental phase of 
treatment guidelines using their board treatment guidelines using their board 
members and outside consultative opinionmembers and outside consultative opinion



    



    

Alison Hunter Memorial FoundationAlison Hunter Memorial Foundation

 Supports personalized individualized treatment by patient Supports personalized individualized treatment by patient 
subset.subset.

 Scientific evidence on etiology, pathogenesis and treatment Scientific evidence on etiology, pathogenesis and treatment 
again is underfunded and poorly organized.again is underfunded and poorly organized.

 The medical community, health professionals, patients and The medical community, health professionals, patients and 
families should be encouraged to work together to increase families should be encouraged to work together to increase 
funding and research patient impact.funding and research patient impact.

 Early diagnosis and aggressive therapy can alter outcome.Early diagnosis and aggressive therapy can alter outcome.
 The patients have responsibility for their activity, diagnosis The patients have responsibility for their activity, diagnosis 

and treatment.and treatment.
 Mental activity, as well as physical exertion may worsen Mental activity, as well as physical exertion may worsen 

symptomssymptoms..



    

 Emphasizing broad diagnosis with attention to post Emphasizing broad diagnosis with attention to post 
infectious etiologies including Ross River virus, EB, Q infectious etiologies including Ross River virus, EB, Q 
fever, Lyme disease and Parvo B19fever, Lyme disease and Parvo B19

 Supports research of syndromes characterized with Supports research of syndromes characterized with 
neurological gastrointestinal, cardiovascular and neurological gastrointestinal, cardiovascular and 
myoarthalgic symptoms.myoarthalgic symptoms.

 Building upon base of strong evidence suggesting Building upon base of strong evidence suggesting 
genetic predisposition, persistent infection, and immune genetic predisposition, persistent infection, and immune 
disregulation as the pathogenesis of the disorder.disregulation as the pathogenesis of the disorder.

 The patient is oriented with respect to emphasis on the The patient is oriented with respect to emphasis on the 
great disability of patients suffering immensely of CFS.great disability of patients suffering immensely of CFS.

 Lack of appropriate diagnosis and management in Lack of appropriate diagnosis and management in 
Australia.Australia.

 Lack of appropriate diagnosis and management in Lack of appropriate diagnosis and management in 
Australia.Australia.

 Lack of primary and tertiary care centers for diagnosis Lack of primary and tertiary care centers for diagnosis 
and treatment.and treatment.



    



    



    

ME Research UKME Research UK

     Is a national charity funding basic Is a national charity funding basic 
biomedical research into causes, biomedical research into causes, 
consequences as treatment of ME.consequences as treatment of ME.

  Committed to identifying and funding Committed to identifying and funding 
        biomedical projects, publishing scientific biomedical projects, publishing scientific 
        papers, and producing high quality papers, and producing high quality 
        professional review.professional review.



    

Gene Expression Differentiates Gene Expression Differentiates 
Subgroups of People with CFSSubgroups of People with CFS

Carmel et al, Pharmacogenomics 2006



    

Support New Horizons International Support New Horizons International 
Research ConferenceResearch Conference

 Support basic research; i.e. Dr. Jonathan Kerr, Support basic research; i.e. Dr. Jonathan Kerr, 
St. George University London, genetic St. George University London, genetic 
subsetting and SNPS as signature for ME/CFSsubsetting and SNPS as signature for ME/CFS



    



    

Irish MEIrish ME Trust: Trust:

 Mission to alleviate hardship experienced by Mission to alleviate hardship experienced by 
ME suffersME suffers

 Provide information and counseling services.Provide information and counseling services.

 Sponsor educational programs and research Sponsor educational programs and research 
projects.projects.



    

US PRIVATE ASSOCIATIONS/ FOUNDATIONS/ US PRIVATE ASSOCIATIONS/ FOUNDATIONS/ 
INSTITUTESINSTITUTES

- Chronic Fatigue and Immune Dysfunction Chronic Fatigue and Immune Dysfunction 
Syndrome (CFIDS)Syndrome (CFIDS)

- Co-Cure ME/CFSCo-Cure ME/CFS
- WP Institute for Neuro-Immune DiseaseWP Institute for Neuro-Immune Disease

- AIMAIM
- InformaticsInformatics



    

Chronic Fatigue and Immune Dysfunction Chronic Fatigue and Immune Dysfunction 
Syndrome Association of America   Syndrome Association of America   

(CFIDS)(CFIDS)



    



    

History of CFIDS AssociationHistory of CFIDS Association

 Founded in 1987 to stimulate high-quality CFS Founded in 1987 to stimulate high-quality CFS 
researchresearch

 Improve the ability of health care professionalsImprove the ability of health care professionals
 The organization has invested more than $25 The organization has invested more than $25 

million in education, public policy and research million in education, public policy and research 
and is the largest charitable funder and advocate and is the largest charitable funder and advocate 
of CFS research in the U.S.of CFS research in the U.S.

 Year long commemoration of the Association’s Year long commemoration of the Association’s 
20 years of service20 years of service



    

CFIDS Association of AmericaCFIDS Association of America

 Congressional Activities:Congressional Activities:
• Annual appropriations advocacy to stimulate Annual appropriations advocacy to stimulate 

research fundingresearch funding

• Participates in congressional advocacy for Participates in congressional advocacy for 
legislature.legislature.

• Disseminates information with respect to Disseminates information with respect to 
advocacy and nation issues.advocacy and nation issues.



    

CFIDS Association of America, Leading US CFIDS Association of America, Leading US 
Organization for Advocacy:Organization for Advocacy:

 Broad spectrum of activities including Broad spectrum of activities including 
sponsoring scientific research.sponsoring scientific research.

 Physician and patient educationPhysician and patient education
 Local and federal advocacy.Local and federal advocacy.



    

National Concerns:National Concerns:

 Practitioner and patient-based demand for evidence-based Practitioner and patient-based demand for evidence-based 
guidelines for provider educationguidelines for provider education

 3500 publications without clear-cut guidelines3500 publications without clear-cut guidelines
 Few recognized expertsFew recognized experts
 Few complete data senseFew complete data sense
 Extremely small number of recognized expertsExtremely small number of recognized experts

Failure to diagnoseFailure to diagnose::

 Estimated 80% of CFS/ME.  The patients were unable to find expert Estimated 80% of CFS/ME.  The patients were unable to find expert 
providersproviders

 Global inexperienced similarGlobal inexperienced similar
 Inadequate training remains largest obstacle for patientsInadequate training remains largest obstacle for patients
 Research and diagnostic protocol secured by individual scientist Research and diagnostic protocol secured by individual scientist 

study population.study population.
 Models for other diseases with respect to diagnostic and treatment Models for other diseases with respect to diagnostic and treatment 

algorithmsalgorithms..



    

CFIDS Association of AmericaCFIDS Association of America

Congressional Activities:Congressional Activities:
Annual appropriations advocacy to stimulate research Annual appropriations advocacy to stimulate research 
funding.funding.

      Participates in congressional advocacy for legislature.Participates in congressional advocacy for legislature.

        Disseminates information with respect to advocacy and Disseminates information with respect to advocacy and 
national issues.national issues.



    

Co-Cure ME/ CFSCo-Cure ME/ CFS



    



    

Co-Cure ME/CFS and Fibromyalgia Co-Cure ME/CFS and Fibromyalgia 
(Cooperate and Communicate for Cure).(Cooperate and Communicate for Cure).

    Patient sponsored organization Patient sponsored organization 
maintaining list of referral doctors, maintaining list of referral doctors, 
research updates, clinical updates, and research updates, clinical updates, and 
educational information.educational information.



    

WHITTEMORE PETERSON INSTITUTEWHITTEMORE PETERSON INSTITUTE



    

Whittemore Peterson Institute For Whittemore Peterson Institute For 
Neuro-Immune DiseaseNeuro-Immune Disease



    

EXECUTIVE TEAM:EXECUTIVE TEAM:

Founder & President:  Annette WhittemoreFounder & President:  Annette Whittemore
Medical Director:  Daniel L. Peterson, MDMedical Director:  Daniel L. Peterson, MD
Research Director:  Judy A. Mikovits, PhDResearch Director:  Judy A. Mikovits, PhD
Vice President & COO:  Michael D. HillerbyVice President & COO:  Michael D. Hillerby

SCIENTIFIC ADVISORY BOARD:SCIENTIFIC ADVISORY BOARD:

Chair: William J. Murphy, PhD, UNSOM, Chair Chair: William J. Murphy, PhD, UNSOM, Chair 
                        Dept of Microbiology and ImmunologyDept of Microbiology and Immunology
                    Kenneth S. Hunter, PhD, UNSOMKenneth S. Hunter, PhD, UNSOM
                    Nancy G. Klimas, MD,  University of MiamiNancy G. Klimas, MD,  University of Miami
                    Francis W. Ruscetti, PhD, National Cancer InstituteFrancis W. Ruscetti, PhD, National Cancer Institute
                    Suzanne D. Vernon, PhD, CFIDS Assoc. of AmericaSuzanne D. Vernon, PhD, CFIDS Assoc. of America
                    Carl F. Ware, PhD, LaJolla Institute for Allergy & Carl F. Ware, PhD, LaJolla Institute for Allergy & 
                            ImmunologyImmunology



    

WPI RationaleWPI Rationale

 One in 300 US citizens suffers from 
ME/CFS

 One in 750 suffers from MS
 One in 158 boys suffers from autistism
 One in 150 suffers from fibromyalgia
 Neuro Immune diseases are on the rise



    

Our MissionOur Mission

 To facilitate and advance patient careTo facilitate and advance patient care

 Research the pathophysiology of neuro-immune diseasesResearch the pathophysiology of neuro-immune diseases

 Develop therapeutics, diagnostics and prevention Develop therapeutics, diagnostics and prevention 
strategies for this spectrum of diseasesstrategies for this spectrum of diseases



    

     A comprehensive outpatient medical and A comprehensive outpatient medical and 
          translational research center dedicated to:translational research center dedicated to:

    patient care, basic research, education patient care, basic research, education 
          and drug development for a spectrumand drug development for a spectrum
          of neuro-immune diseases.of neuro-immune diseases.

     A ‘First of its Kind” Institute dedicated to Neuro- A ‘First of its Kind” Institute dedicated to Neuro- 
          Immune Disease.  Integrating:  patient Immune Disease.  Integrating:  patient 
          treatment, basic and clinical research, and medical treatment, basic and clinical research, and medical 
          educationeducation..

A Unique “Center of Excellence” ModelA Unique “Center of Excellence” Model



    

The Center for Molecular MedicineThe Center for Molecular Medicine

The CMM houses three unique entitites:The CMM houses three unique entitites:
 University of Nevada Biomedical ResearchUniversity of Nevada Biomedical Research
 Whittemore Peterson InstituteWhittemore Peterson Institute
 Nevada Cancer InstituteNevada Cancer Institute

Integrative Mission:Integrative Mission:
To reveal the mechanisms of chronic diseases and to To reveal the mechanisms of chronic diseases and to 
develop novel treatment strategiesdevelop novel treatment strategies



    

 Patients go through extensive immune and neurological testing to Patients go through extensive immune and neurological testing to 
determine the extent of their immune dysregulation and nervous determine the extent of their immune dysregulation and nervous 
system involvement.  Brain scans determine levels of brain system involvement.  Brain scans determine levels of brain 
inflammation and rule out other diseases such as MS and cancer.inflammation and rule out other diseases such as MS and cancer.

 Testing for pathogens such as human herpes viruses, fungi and Testing for pathogens such as human herpes viruses, fungi and 
bacteria determine the types of infections that are actively causing bacteria determine the types of infections that are actively causing 
disease which leads to more effective treatment.disease which leads to more effective treatment.

 Finally, a comprehensive treatment plan is written defining each Finally, a comprehensive treatment plan is written defining each 
patient’s specific treatment protocol.  Personnel will be on hand to patient’s specific treatment protocol.  Personnel will be on hand to 
discuss various legal, medical, nutritional and environmental issues discuss various legal, medical, nutritional and environmental issues 
that may relate to their new diagnosis.  This protocol will guide the that may relate to their new diagnosis.  This protocol will guide the 
medical treatment of each patient whether they stay at the Institute medical treatment of each patient whether they stay at the Institute 
or go back to their personal physician.or go back to their personal physician.



    

Current WPI ResearchCurrent WPI Research

 Gene expression profiling on ME/CFSGene expression profiling on ME/CFS
 Virus expression profiling in CFSVirus expression profiling in CFS
 Clonal T cell receptor gamma rearrangements and Clonal T cell receptor gamma rearrangements and 

MCL developmentMCL development
 Chromosomally integrated HHV6 (CI HHV6)Chromosomally integrated HHV6 (CI HHV6)
 Cytokine and proteomic profiles by antibody arrayCytokine and proteomic profiles by antibody array



    

Major ProblemsMajor Problems

 Inadequate fundingInadequate funding

 Uncoordinated effortsUncoordinated efforts



    

NIH – Estimates of Funding for Various NIH – Estimates of Funding for Various 
Diseases, Conditions, Research AreasDiseases, Conditions, Research Areas



    

CLINICAL COMPONENTSCLINICAL COMPONENTS



    

Whittemore Peterson Whittemore Peterson 
Institute For Neuro-Immune DiseaseInstitute For Neuro-Immune Disease

TREATMENT:TREATMENT:
 Complex diseases require a comprehensive plan.  Often this plan Complex diseases require a comprehensive plan.  Often this plan 

includes using a combination of drugs that will modulate a includes using a combination of drugs that will modulate a 
dysfunctional immune system, suppress viral or other pathogens, dysfunctional immune system, suppress viral or other pathogens, 
and address nutritional deficiencies and hormonal imbalances.and address nutritional deficiencies and hormonal imbalances.

EDUCATION:EDUCATION:
 Due to the complexity and serious nature of these diseases, patients Due to the complexity and serious nature of these diseases, patients 

require doctors with special skills and knowledge in immunology, require doctors with special skills and knowledge in immunology, 
neurology and virology.  An eductional concept to develop neurology and virology.  An eductional concept to develop 
specialists in neuro-immune diseases through a systematic specialists in neuro-immune diseases through a systematic 
educational process that will include medical education, student educational process that will include medical education, student 
interns, graduate internships and fellowships in this area of interns, graduate internships and fellowships in this area of 
medicine is under developmentmedicine is under development



    

Current FundingCurrent Funding

 5 million dollars:  Private pledge5 million dollars:  Private pledge

 4.5 million dollars:  Nevada State 4.5 million dollars:  Nevada State 
                                                              Legislative supportLegislative support

 1.5 million dollars:  Federal government 1.5 million dollars:  Federal government 
                                                  (research and clinical equipment)(research and clinical equipment)

 1 million dollars:  Private donations1 million dollars:  Private donations



    

North and East ElevationsNorth and East Elevations 



    

WPI/CMM Site PlanWPI/CMM Site Plan



    

AIM RESEARCH AIM RESEARCH 



    

Institute For Healthcare ImprovementInstitute For Healthcare Improvement



    

Aim model for revision of health care in the United States Aim model for revision of health care in the United States 
focusing on patient-oriented and directed health care to focusing on patient-oriented and directed health care to 

achieve conceptual model.  Requires extrapolation, achieve conceptual model.  Requires extrapolation, 
requires emphasis on patient as primary consumer, requires emphasis on patient as primary consumer, 

recipient and benefactor from health care.recipient and benefactor from health care.

I.I. Model must extrapolate to society at largeModel must extrapolate to society at large

III.III. Model must be cost effectiveModel must be cost effective



    

The “Triple Aim”The “Triple Aim”

Population
Health

Per Capita 
Cost

Experience 
Of Care
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Triple Aim ModelTriple Aim Model
Can We Begin with the Can We Begin with the 

Individual and Scale Up?Individual and Scale Up?
Act with the Individual and Family 

Learn from the Population

Population
Health

Per Capita
Cost

Individual
Experience



    

INFORMATICSINFORMATICS



    

Overview of InformaticsOverview of Informatics

 ApplicationsApplications
 Host-response signaturesHost-response signatures
 Informatics-based surveillanceInformatics-based surveillance
 Clinical trials and therapeutic monitoringClinical trials and therapeutic monitoring
 Utilizing large-scale databases and Utilizing large-scale databases and 

genomic nosologiesgenomic nosologies



    

Informatics new paradigm:Informatics new paradigm:
Convergence

Databases

Genomics Biotechnology

Clinical MedicineIndividualized
diagnostics and therapy



    

Mining Summary
 Large scale population screening is Large scale population screening is 

possible even between heterogeneous possible even between heterogeneous 
health care systemshealth care systems

 Direct provider feedback is a highly Direct provider feedback is a highly 
effective mechanism for tailoring abx effective mechanism for tailoring abx 
treatmenttreatment

 Microbial resistance rate reduction Microbial resistance rate reduction 
requires inter-system screeningrequires inter-system screening

 Best interventions remain to be provenBest interventions remain to be proven



    

Clinical Care ParadigmClinical Care Paradigm

Evaluate/test

Health
(baseline genomic profile)

Illness/Symptoms

Recovery

Clinical decision



    

Host-response Data FlowHost-response Data Flow

CareVue
(ICU)

Pyxis
(pharm)

CareCast
(transcripts)

Misys
(labs)

IDx
(registration)

CoNS Quant

Microarrays

Kinetic PCR

Pt screener

Pt tracker

Study DB

paging/email
Web

Pt sample Patient

consent

Sample
processing



    

Evaluate/test

Health
(baseline genomic profile)

Updated genomic profile

Illness/Sx Recovery

Clinical decision

Improved Clinical Care Improved Clinical Care 
ParadigmParadigm



    

 We welcome collaboration with similar We welcome collaboration with similar 
institutes, health care organizations, and institutes, health care organizations, and 
government bodies internationally government bodies internationally 
including Sweden and the Scandinavian including Sweden and the Scandinavian 
countries.countries.
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