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http://nationalacademies.org/HMD/Reports/2015/ME-CFS.aspx
https://www.ncbi.nlm.nih.gov/pubmed/25695122
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The CORE criteria (required for diagnosis)

1)  *Impaired function in association with exhaustion/fatigue/low stamina
2)  *PEM: post exertional malaise (illness relapse after physical or cognitive activity)
3)  *Unrefreshing sleep (disordered sleep not explained by another disorder)
4)  A.  *Cognitive impairment and/or

B.   Orthostatic intolerance 

*Must be moderate-severe, present >50% of the time

Other common features of illness, not considered “core” or required for diagnosis
---Pain of all types
---Immune impairment (allergy, inflammation, sensitivities)
---Infection symptoms, onset with infection, relapse after an infection

ME/CFS Evidence-Based 

Clinical Diagnostic Criteria 2015:
Myalgic encephalomyelitis/Chronic Fatigue Syndrome

Editors: Committee on the Diagnostic Criteria for Myalgic Encephalomyelitis/Chronic Fatigue Syndrome; 
Board on the Health of Select Populations; Institute of Medicine. Beyond Myalgic Encephalomyelitis/Chronic Fatigue 
Syndrome: Redefining an Illness.  Washington (DC):  National Academies Press (US); 2015 Feb
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12Editors: Committee on the Diagnostic Criteria for Myalgic Encephalomyelitis/Chronic Fatigue Syndrome; 
Board on the Health of Select Populations; Institute of Medicine. Beyond Myalgic Encephalomyelitis/Chronic Fatigue 
Syndrome: Redefining an Illness.  Washington (DC):  National Academies Press (US); 2015 Feb



*Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. 

1983 Jun;67(6):361-70. PMID: 6880820 DOI: 10.1111/j.1600-0447.1983.tb09716.x 



Ware, J.E Jr. and Sherbourne, C.D. The MOS 36-item short-form health survey (SF-

36): conceptual framework and item selection. Med Care. 1992; 30: 473–483

Diagram:  http://www.sf-36.org/tools/SF36.shtml

Juenger J. Health related quality of life in patients with congestive heart 

failure: comparison with other chronic diseases and relation to functional

variables. Heart. 2002 Mar;87(3):235-41
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There is a version called the Sickness Impact Questionnaire/SIQ

http://fiqr.info/FIQR%20FORM.pdf
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Bennett RM, et al.  Minimal clinically important difference in the fibromyalgia impact questionnaire. 

J Rheumatol. 2009 Jun;36(6):1304-11. Epub 2009 Apr 15.







HUA=Hours of Upright Activity

*based only on BHC clinical data

and my own experience



*Designed for use at BHC by Lucinda Bateman MD







• “crash,” “relapse,” “collapse”

• mentally tired after the slightest effort

• physically drained or sick after mild activity

• the more demanding, prolonged or repeated the activity, 

the more severe and prolonged the payback 

Patient Descriptions of PEM

Editors: Committee on the Diagnostic Criteria for Myalgic Encephalomyelitis/Chronic Fatigue Syndrome; 
Board on the Health of Select Populations; Institute of Medicine. Beyond Myalgic Encephalomyelitis/Chronic Fatigue 
Syndrome: Redefining an Illness.  Washington (DC):  National Academies Press (US); 2015 Feb





Moderate exercise increases expression for sensory, adrenergic, and immune genes in chronic fatigue 

syndrome patients but not in normal subjects.  Light AR, White AT, Hughen RW, Light KC.  J Pain. 2009 

Oct;10(10):1099-112. doi: 10.1016/j.jpain.2009.06.003. Epub 2009 Jul 31.  PMID: 19647494 

The research team used exercise as a stressor to study post-exertional gene expression in 

patients with CFS, CFS/FM and FM-only.   Patients exercised on an Airdyne bike at 70% of 

age-predicted max heart rate for 25 minutes (moderate sustained activity approximating daily 

needs)

Blood was drawn:

Before exercise

After exercise at 30 min, 8 hours, 24 and 48 hours

Gene expression changes were analyzed.

Gene expression alterations at baseline and following moderate exercise in patients with Chronic Fatigue 

Syndrome and Fibromyalgia Syndrome. Light AR, Bateman L, Jo D, Hughen RW, Vanhaitsma TA, White AT, Light 

KC.  J Intern Med. 2012 Jan;271(1):64-81. doi: 10.1111/j.1365-2796.2011.02405.x. PubMed PMID: 21615807; 

PubMed Central PMCID: PMC3175315.



Fo
ld

 In
cr

e
as

es
 in

 m
R

N
A

 (
+S

EM
)

0.8

2.8

4.8

6.8

8.8

10.8

Baseline 30 min 8 h 24 h 48 h

All CFS patients (both those with and without FMS) at times indicated after 25 
minutes exercise to 70% of predicted maximal heart rate (n=19)

All controls at times indicated after 25 minutes exercise 
to 70% of predicted maximal heart rate (n=15)

0.8

2.8

Baseline 30 min 8 h 24 h 48 h

Multiple sclerosis patients with fatigue (n=9)

0.8

2.8

4.8

Baseline 30 min 8 h 24 h 48 h

ASIC3

P2X4

P2X5

TRPV1

α2A

β1

β2

COMT

IL6

IL10

TNFα

TLR4

CD14

Sensory

Adrenergic

Immune

0.8

High-intensity exercise controls at times indicated after 25 minutes 
of full-body exercise to 85% of predicted maximal heart rate 

Light A, et al.  Journal of Pain.  Nov 2009.
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Chu L, Valencia IJ, Garvert DW, Montoya JG.  Deconstructing post-exertional malaise in 

myalgic encephalomyelitis/ chronic fatigue syndrome: A patient-centered, cross-sectional survey.  

PLoS One. 2018 Jun 1;13(6):e0197811. doi: 10.1371/journal.pone.0197811.  



Jason LA, Benton M, Torres-Harding S, Muldowney K. The impact of energy modulation on physical functioning and fatigue severity

among patients with ME/CFS. Patient Education and Counseling. 2009;77:237–241



Jason LA, Brown M, Brown A, Evans M, Flores S, Grant-Holler E, Sunnquist M.  Energy Conservation/Envelope Theory

Interventions to Help Patients with Myalgic Encephalomyelitis/Chronic Fatigue Syndrome. Fatigue. 2013 Jan 14;1(1-2):27-42.  
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Editors: IOM Report: Beyond Myalgic Encephalomyelitis/Chronic Fatigue Syndrome: Redefining an Illness.   2015 Feb

Chapter 4, pg 107; Chap 6, pg 185.



Editors: IOM Report: Beyond Myalgic Encephalomyelitis/Chronic Fatigue Syndrome: 

Redefining an Illness.   2015 Feb.  Chapter 4, pg 107; Chap 6, pg 185.





Causes of chronic OI are numerous:  small fiber neuropathy, post-viral autoantibodies to 

adrenergic and muscarinic receptors, midbrain or brainstem inflammation,  hypermobility syndromes…





Freeman R et al., Consensus statement on the definition of orthostatic hypotension, neurally mediated syncope

and the postural tachycardia syndrome. Clin Auton Res. 2011 Apr;21(2):69-72.

http://www.ncbi.nlm.nih.gov/pubmed/21431947
http://www.ncbi.nlm.nih.gov/pubmed/21431947


C.(Linda) M.C. van Campen, Frans C. Visser.  The Abnormal Cardiac Index and Stroke Volume Index Changes

During a Normal Tilt Table  Test in ME/CFS Patients Compared to Healthy Volunteers are Not Related to Deconditioning.

7 November, 2018.  Journal of Thrombosis and Circulation





• The Orthostatic Hypotension Questionnaire 

(OHQ) was developed with two components:  

the 6-item symptoms assessment scale and a 4-

item daily activity scale to assess the burden of 

symptoms.

• The OHQ was validated in 137 Neurogenic

Orthostatic Hypotension (NOH) subjects in a

phase IV, double blind, randomized, cross over,

placebo-controlled trial of the alpha agonist

midodrine;

• Clinical Validity: The floor and ceiling effects 

were minimal. OHQ scores were highly 

correlated with other patient reported outcome 

measures, indicating excellent convergent 

validity. Test-retest reliability was good

Kaufmann H, et al.  The Orthostatic Hypotension Questionnaire (OHQ):  validation of a novel 

symptom assessment scale.  Clin Auton Res. 2012 Apr;22(2):79-90. doi: 10.1007/s10286-011-0146-

2. Epub 2011 Nov 2.



Hours of Upright Activity (HUA): #hours in 24 hours with feet on the floor.
Upright= sitting with feet on the floor, standing, walking --versus-- Lying down (includes sleeping), reclining or sitting with 

feet elevated or tucked 

Orthostatic Intolerance Symptom Assessment (OISA) Score: 0=None and 10=Severe
Dizziness, lightheadedness, feeling faint, or feeling like blackout

Problems with vision (blurring, seeing spots, tunnel vision, etc.)

Weakness

Fatigue

Trouble concentrating

Head/neck discomfort

Orthostatic Intolerance Daily Activity Scale (OIDAS) 0=No Interference; 10=Complete Interference
Standing a short time

Standing a long time

Walking a short time

Walking a long time

Jihyun Lee MSPH, BSN, Pelle Wall BS, medical student 



• The OIQ and HUA were tested on 25 ME/CFS Female Subjects and 25

matched HC (Age, Gender, Race) via Online form. All subjects reported

HUA and completed two questionnaires (OISA, OIDAS). Rating scores

were recorded on the REDCap online database.

• HUA was sub-categorized as 1-2 hours, 3-4 hours, 5-7 hours and >8 hours

in 24 hours. OIDAS was used to assess interference of daily activity due to

OI and the OISA was used to assess OI symptoms.

• Comparisons between ME/CFS and healthy controls (HC) were evaluated

Unpublished.  Jiyhun Lee MSPH, BSMN. Data analysis.  Presented 3/4/2019 “Thinking the 

Future: A Workshop for Young/Early Career ME/CFS Investigators.”  Protocol designed and 

implemented by Pelle Wall, medical student at UCSD.  Bateman Horne Center.



Healthy Group 

(n=25)
ME/CFS Group (n=26)

Healthy Control Mild

Mild-

Moderate

Moderate-

severe Severe

P-

value

OISA Orthostatic Intolerance Symptom 

Assessment

Mean of 0-10 scores in 6 domains
Mean HUA:8+ HUA:5-7 HUA:3-4 HUA:1-2

N=25 N=7 N=11 N=5 N=2

Dizziness, lightheadedness, feeling faint, 

or feeling like you might blackout 1.16 5.57 5.09 6.4 9 >0.001

Problems with vision 

(blurring, seeing spots, tunnel vision) 1.04 2.29 3.73 5.8 5 >0.001

Weakness 1.12 6.57 4.09 7.2 9 >0.001

Fatigue 1.12 7.29 6.09 8 9.5 >0.001

Trouble concentrating 1.04 5.29 5.9 7.6 8.5 >0.001

Head/neck discomfort 1.24 6.29 3.72 5.4 7.5 >0.001



Healthy Group 

(n=25)
ME/CFS Group (n=26)

Healthy Control Mild

Mild-

Moderate

Moderate-

severe Severe

P-value

OIDAS Mean 0-10 scores
Orthostatic Intolerance Daily Activity Scale mean HUA: 8+ HUA:5-7 HUA:3-4 HUA:1-2

N=25 N=7 N=11 N=5 N=2

Standing a short time 1 4.1 4.18 4.4 5 >0.001

Standing a long time 1.72 7.85 7.91 8.6 10 >0.001

Walking a short time 1 4.28 4.36 4.2 4.5 >0.001

Walking a long time 1.36 8.14 8.09 9.8 9 >0.001



Head Up Tilt Table Testing

The Gold Standard

10 min stand/lean testing

The 10 min NASA Lean Test
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Using serial cardiopulmonary exercise tests to support a diagnosis of Chronic Fatigue 

Syndrome.  VanNess, JM, et al. Med. Sci. Sports. Exerc. 38(5), 2006. 



This decrement of  exercise capacity has been replicated

Test 1 = dark grey bars Test 2= light grey bars



*J. Nucl Med. 2014 Jun;55(6):945-50. doi: 10.2967/jnumed.113.131045. Epub 2014 Mar 24. 

Neuroinflammation in Patients with Chronic Fatigue Syndrome/Myalgic Encephalomyelitis: 

An ¹¹C-(R)-PK11195 PET Study. Nakatomi Y et al..
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Neural Consequences of Post-Exertion Malaise in Myalgic Encephalomyelitis/Chronic Fatigue 

Syndrome. Brain Behav Immun. 2017 Feb 16. Cook DB1, Light AR2, Light KC2, Broderick G3, 

Shields MR4, Dougherty RJ4, Meyer JD4, VanRiper S4, Stegner AJ4, Ellingson LD5, Vernon SD6.  
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Raj SR1, Black BK, Biaggioni I, Harris PA, Robertson D. Acetylcholinesterase inhibition improves tachycardia in

postural tachycardia syndrome.  Circulation. 2005 May 31;111(21):2734-40. Epub 2005 May 23. 




