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Veteran Affairs/ Department of Defense
Gulf War lliness Common Data Elements Project
Draft Version 1.0

In an effort to enhance data quality and to facilitate data sharing across research studies
focusing on veterans diagnosed with Gulf War lliness (GWI), VA Biomedical Laboratory
Research and Development (BLR&D) funded a field-based meeting including internal-
and external- federal partners and subject matter experts in the GWI community. The
goal of this meeting was to spearhead an effort to develop Common Data Elements
(CDEs) that will promote systematic data collection for GWI research. With the
understanding that information that is consistently captured and recorded across
research studies will facilitate the comparison of results, the GWI CDE working group
members developed common definitions, terminology, and standardized data sets
tailored to GWI research.

This document represents the progress accomplished to date by the working groups in
developing the initial draft of a resource that will standardize the collection of GWI
research data. The GWI CDEs will provide a core set of data elements and definitions
critical for principal investigators to collect for a specific funded study. Recognizing that
extensive data collection in clinical research presents a significant burden for
investigators and study participants, the data elements in each module are designated
with the terms Core, Exploratory, Supplemental, or Supplemental-Highly
Recommended. All GWI CDE modules are available for public comment.

The following definitions of the types of CDEs correspond directly to the NINDS ME/CFS
Project:

Data Element: A logical unit of data, pertaining to information of one kind. A data
element has a name, precise definition, and clear enumerated values (codes) if
applicable. A data element is not necessarily the smallest unit of data; it can be a
unique combination of one or more smaller units. A data element occupies the space
provided by field(s) on a paper/electronic case report form (CRF) or field(s) in a
database record.

Core CDE: A data element that collects essential information applicable to any study,
including either those, which span across all disease and therapeutic areas, or those
that are specific to one disease area. The working group assign the “Core”
classification based on the current clinical research best practices. It is anticipated
that investigators will need to collect the Core CDEs for any type of study.

Exploratory CDE: A data element that requires further validation, but may fill current
gaps in the CDEs and/or substitute for an existing CDE once validation is complete.
Such data elements show great promise, but require further validation before they
are ready for prime-time use in clinical research studies. They are reasonable to use
with the understanding that limited study has been done for veterans with GWI.

Supplemental CDE: A data element which is commonly collected in clinical research
studies but whose relevance depends upon the study design (i.e., clinical trial, cohort
study, etc.) or type of research involved.
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Supplemental-Highly Recommended CDE: A data element which is essential based
on certain conditions or study types in clinical research studies. In most cases, these
have been used and validated in GWI. These data elements are strongly
recommended for GWI research, study type or design.

To develop the GWI CDEs, the GWI working groups first focused on the data elements
developed by the National Institute of Neurological Disorders and Stroke (NINDS) of the
National Institutes of Health Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CFS) working groups in 11 domains. The clinical manifestations of diseases
experienced by veterans with GWI (i.e. gastrointestinal, dermatological, and respiratory
diseases) are incorporated in these modules. The GWI working groups are in the
process of developing CDEs specific to GWI by adding a 12" domain relating to
occupational military exposure and military experience.

Despite overlap, the working groups worked in 12 domains:

Symptoms Assessment
e Baseline/Covariate
Fatigue
Post-Exertional Malaise
Sleep
Pain
QOL/Functional Status/Exercise Challenge Tests/Activity

Systems Assessment

¢ Neurologic/Cognitive/CNS Imaging
Autonomic
Endocrine/Neuroendocrine
Immune
Biomarkers

Military Experience/Environmental Exposure
e Under Development

All GWI CDE modules are available for public comment. The final draft will include
references corresponding to all instruments in all domains. These GWI Common Data
Elements are developed by clinical research experts from the community, with
administrative support from Nancy Klimas, MD and Devra Cohen, MPH, based at the
Miami VA Healthcare System and Nova Southeastern University. Please direct any
comments to GWICDE@nova.edu.
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VA/DoD GWICDE Project
Gulf War lliness (GWI) Baseline/Covariate Subgroup

The baseline/covariate module recommends the use of two case definitions of Gulf War lliness,
the Kansas case definition and the CDC case definition as Core instruments, to be employed in
studies of veterans diagnosed with GWI, according to the protocol’'s specifications. Any
revisions to the GWI case definition will be addressed and agreed upon in a separate initiative
where common inclusion and exclusion criteria will be agreed upon in order to increase
consistency and replicability across studies. As changes are implemented, this section will be
updated by the GWI CDE subgroup.

This module is comprised of checklists and forms for use in clinical research that are designated
as “supplemental—highly recommended.” The forms are adaptations of forms that initially were
designed by the ME/CFS Common Data Element workgroup. These forms include:
demographic information, adult employment and education history, past and current illnesses,
family health history, questions from the DePaul Symptom Questionnaire, the symptom
checklist, physical examination, laboratory test results and medication/other treatments forms.

Summary Recommendations
GWI Common Data Elements Module: Baseline/Covariate

Instrument Name Classification
(Core, Supplemental------- Highly Recommended,
Supplemental, or Exploratory)

General Core Supplemental—Highly Recommended

Demographic Information for Baseline Supplemental—Highly Recommended

GWI

Adult Employment and Education History [Supplemental—Highly Recommended

Past and Current llinesses Supplemental—Highly Recommended
Family Health History Supplemental—Highly Recommended
Questions from DePaul Symptom Supplemental—Highly Recommended
Questionnaire

Symptom Checklist Supplemental—Highly Recommended
Physical Examination Form Supplemental—Highly Recommended
Laboratory Test Results Supplemental—Highly Recommended
Medication/Other Treatments Supplemental—Highly Recommended

Kansas Case Definition of Gulf War Iliness |Core

CDC Case Definition of Gulf War lliness Core

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18
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Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data
standards for GWI research and classified each instrument as Core, Supplemental -
Highly Recommended, Supplemental, or Exploratory. The following table provides the
link to a description of the specific instruments, case report forms, or guidelines that
are listed in the summary table for this module. These descriptions and forms were
developed by the NINDS ME/CFS common data elements workgroups and are linked
directly to their website.

GWI Common Data Elements Module: Baseline/Covariate Instrument and Link
Instrument

General Core
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Demographic Information for Baseline GWI
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Adult Employment and Education History
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards
Past and Current llinesses
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data_Standards

Family Health History
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Questions from DePaul Symptom Questionnaire
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/ni

Symptom Checklist

Physical Examination Form
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Laboratory Test Results
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Medication/Other Treatments
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Kansas Case Definition of Gulf War lliness

CDC Case Definition of Gulf War lliness
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VA/DoD GWICDE Project
Gulf War lliness (GWI) Post-Exertional Malaise Subgroup

Post exertional malaise (PEM) can generally be characterized as an exacerbation of
symptom severity following an exertional stimulus, although the exact definition of the term
and what constitutes an exertional stimulus can vary. The two primary objectives of the
PEM subgroup are: 1) to determine whether a psychometric instrument could be
recommended as a core data element for establishing PEM presence or absence in all
Gulf War lliness (GWI) studies, and 2) to recommend common data elements in PEM-
focused studies that should be standardized or reported in detail for replication. In terms
of judging the degree to which these data elements met the needs of the GWI research
community, the recommendations of the PEM subgroup should be interpreted in the
context of several gaps in the literature that, if addressed, may improve the ability to make
empirically guided recommendations for measuring PEM in GWI research. These gaps
include the following:

1. The lack of consensus in the literature for an operational definition of PEM."-3

2. A dearth of studies that have measured PEM in Veterans with GWI. Most PEM
research has been conducted in civilians with myalgic encephalomyelitis/chronic
fatigue syndrome (ME/CFS). Thus, although ME/CFS and GWI patients have
overlapping characteristics, questionnaires that are specifically designed to
measure PEM have not been validated in GWI samples.

3. Fordetermining the presence or absence of PEM, it has been argued that question
item wording influences the rates at which PEM is reported, and that many
research participants do not endorse the presence of PEM because they actively
avoid activities that would trigger the response.* For measuring the PEM response,
variability issues include symptom type (e.g., pain, fatigue, cognitive dysfunction,
mood), exertional stimulus type (e.g., physical, cognitive, emotional, orthostatic),
cardio-respiratory fithess and physical activity behavior, and changes in potential
biological mediators (e.g., brain function, immune responses, autonomic function).

4. Empirical evidence of an instrument that not only establishes presence or absence
of PEM, but also possesses sensitivity to change to detect day-to-day fluctuations
in GWI symptom severity is needed to understand the time-course of PEM (i.e.,
how long does PEM last?). Determining the magnitude and time-course of PEM
may also facilitate interpretation of studies aimed toward treating GWI by clarifying
the extent to which changes in symptoms are due to the natural history of PEM or
the actual treatment, especially in trials for which placebo-control groups are not
possible (e.g., cognitive behavioral therapy, mindfulness based exercise, exercise
training).

The PEM subgroup includes Jacob Lindheimer, Dane Cook, Matthew Reinhard, Peter
Rumm, Lea Steele, and Patricia Janulewicz Lloyd.
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Summary Recommendations

GWI Common Data Elements Module: Post-Exertional Malaise Table 1.

Instrument Name Classification

(Core, Supplemental-Highly Recommended,
Supplemental, or Exploratory)

DePaul Symptom Questionnaire Supplemental
5-item Post Exertional Malaise sub-scale

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18

Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data
standards for GWI research and classified each instrument as Core, Supplemental -
Highly Recommended, Supplemental, or Exploratory. The following table provides the
link to a description of the specific instruments, case report forms, or guidelines that
are listed in the summary table for this module. These descriptions and forms were
developed by the NINDS ME/CFS common data elements workgroups and are linked
directly to their website.

GWI Common Data Elements Module: Post-Exertional Malaise Instrument Description and Link
Instrument

DePaul Symptom Questionnaire
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNO
C&rs:Command=Render&rc:Parameters=false&crfID=F2768
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GWI Common Data Elements Module: Post-Exertional Malaise Table 2.

Instrument Name

Classification

Study baseline

Type of exertional stimulus (e.g., physical exercise, cognitive, emotional,
orthostatic) and detailed methodological description of steps that were taken
to keep the stimulus as standardized as possible across study participants.

Supplemental—Highly
Recommended

Study baseline
5-item post-exertion malaise sub-scale of the DePaul Symptom Questionnaire.

Supplemental

Study baseline
Physical activity behavior of participants via self-report or accelerometry
(especially when physical exercise is used as the exertional stimulus).

Supplemental

Study baseline

Characterization of chronic symptoms using the questionnaires receiving the
highest recommendation from each symptom module (e.g., fatigue, pain
sleep, quality of life, etc.).

Supplemental

Study baseline

Characterization of health using the measures receiving the highest
recommendation from each system module (e.g., neuroimaging, autonomic,
immune).

Supplemental

Prior to and following the exertional stimulus

Administration of questionnaire(s) with instructions and item phasing that are
designed to capture immediate (e.g., immediately before and after the
exertional stimulus) and/or day-to-day changes (i.e., before and 24hr, 48hr,
72hr, etc. after the exertional stimulus), but that are also representative off
GWI symptoms. For instance, the Profile of Mood States is a good example
because it uses instructional language that is appropriate for capturing
immediate and day-to-day changes (e.g., circle the number that best describes
how you feel RIGHT NOW?), but also provides data on a symptom that is
representative of GWI (i.e., mood disturbance).

Supplemental

Prior to and following the exertional stimulus

Functional measures of physiology (e.g., central nervous system, autonomic,
immune) and behavior (e.g., physical activity, cognitive performance, pain
sensitivity) that may be correlated with symptom changes.

Supplemental

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18
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VA/DoD GWICDE Project
Gulf War lliness (GWI) Fatigue Subgroup

Chronic, often debilitating fatigue is a symptom of Gulf War lliness. The fatigue subgroup
began by evaluating the list of instruments to measure fatigue that was recommended
by the ME/CFS CDE fatigue subgroup. The use of the instruments are often used to
diagnose and treat fatigue as well as to assess the level of severity and level of
functioning. The fatigue subgroup agreed with the ME/CFS CDE subgroup in defining
the subdomains of fatigue as general fatigue, physical fatigue, mental fatigue (cognitive
difficulties), post-exertional fatigue, and fluctuating fatigue.

The measures of fatigue overlaps with instruments in other CDE domains. A redundancy
also exists between some instruments in this domain and the commonly used symptom
assessments, specifically the fatigue items in the Kansas Case Definition and the DePaul
Symptom Questionnaire. GWI researchers use the Multidimensional Fatigue Inventory
(MF1); however, the measure is not rated yet in terms of reliability and validity in GWI
research. The consensus of the subgroup is that a core instrument is needed to assess
fatigue. Additional research with Gulf War veterans with GWI is required before a
recommendation can be made. Specific fatigue instruments may be more relevant to
dimensions examined in a given study and should be considered on a per-study basis.

Summary Recommendations
GWI Common Data Elements Module: Fatigue

Instrument Name Classification

Fatigue Severity Scale Supplemental

Checklist of Individual Strength — Fatigue (CIS) Supplemental

Multidimensional Fatigue Inventory (MFI) Supplemental—Highly Recommended
PROMIS Fatigue Short Form Supplemental

Quality of Life in Neurological Disorders (Neuro Qol) [Supplemental

Modified Fatigue Impact Scale Supplemental

POMS Fatigue Supplemental

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18



VA/DoD Gulf War Illness (GWI) Draft Recommendations
Public Review Comments Due February 2019

Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data
standards for GWI research and classified each instrument as Core, Supplemental -
Highly Recommended, Supplemental, or Exploratory. The following table provides the
link to a description of the specific instruments, case report forms, or guidelines that
are listed in the summary table for this module. These descriptions and forms were
developed by the NINDS ME/CFS common data elements workgroups and are linked
directly to their website.

GWI Common Data Elements Module: Fatigue Instrument Description and Link

Instrument

Fatigue Severity Scale
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptN
OC&rs:Command=Render&rc:Parameters=false&crflD=F2714

Checklist of Individual Strength — Fatigue (CIS)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptN
OC&rs:Command=Render&rc:Parameters=false&crfID=F2715

Multidimensional Fatigue Inventory (MFI)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptN
OC&rs:Command=Render&rc:Parameters=false&crfID=F2720

PROMIS Fatigue Short Form
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptN
OC&rs:Command=Render&rc:Parameters=false&crflD=F1321

Quality of Life in Neurological Disorders (Neuro Qol)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptN
OC&rs:Command=Render&rc:Parameters=false&crflD=F2724

Modified Fatigue Impact Scale
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptN
OC&rs:Command=Render&rc:Parameters=false&crfID=F1026

POMS Fatigue
https://onlinelibrary.wiley.com/doi/epdf/10.1002/tsm?2.65
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VA/DoD GWICDE Project
Gulf War lliness (GWI) Sleep Subgroup

Sleep disturbances are a common concern of veterans diagnosed with GWI. For GWI
researchers, it is important not only to identify co-morbid sleep disorder, but also to rule
out sleep problems as a primary disorder that could potentially explain other conditions
(such as fatigue). Clinically, Gulf War veterans with GWI report feeling unrefreshed
upon waking, even with an adequate amount of uninterrupted sleep. Difficulties may
involve falling asleep, staying asleep, sleeping for too long or too short periods of time,
and daytime sleepiness or nighttime wakefulness.

The GWI sleep subgroup identified a redundancy between sleep instruments and the commonly
used symptom assessments (Kansas Case Definition and the DePaul Symptom Questionnaire).
For many GWI studies, the sleep-related symptoms included in the symptom assessment tools
are sufficient to address the needs of studies for which sleep is not a primary outcome. The
subgroup recommends that sleep instruments be considered supplemental, so as to not
increase participant burden. Sleep instruments should be selected with respect to specific study
goals. For example, studies focused on daytime aspects of sleepiness might prefer the Epworth
Sleepiness Scale, while those focused on night-time aspects may choose the Pittsburgh Sleep
Quality Index.

Summary Recommendations
GWI Common Data Elements Module: Sleep

Instrument Name Classification

Sleep Questions for All Studies---Case Report Form Exploratory

Sleep Assessment Questionnaire-Moldofsky Exploratory

Pittsburgh Sleep Quality Index Supplemental—Highly recommended
Stanford Sleepiness Scale Exploratory

Sleep Disorders Screening Checklist Exploratory

Explorator
Holland Sleep Disorders Questionnaire P y

Epworth Sleepiness Scale Supplemental—Highly recommended

Nonrestorative Sleep Scale Exploratory

Global Sleep Assessment Questionnaire Exploratory

Restorative Sleep Questionnaire Exploratory

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18
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Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data
standards for GWI research and classified each instrument as Core, Supplemental -
Highly Recommended, Supplemental, or Exploratory. The following table provides the
link to a description of the specific instruments, case report forms, or guidelines that
are listed in the summary table for this module. These descriptions and forms were
developed by the NINDS ME/CFS common data elements workgroups and are linked
directly to their website.

GWI Common Data Elements Module: Sleep Instrument Description and Link

Instrument

Sleep Questions for All Studies---Case Report Form
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data_Standards

Sleep Assessment Questionnaire-Moldofsky
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:
Command=Render&rc:Parameters=false&crflID=F2732

Pittsburgh Sleep Quality Index
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:
Command=Render&rc:Parameters=false&crflID=F2123

Stanford Sleepiness Scale
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&srs:
Command=Render&rc:Parameters=false&crfID=F0798

Sleep Disorders Screening Checklist
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&srs:
Command=Render&rc:Parameters=false&crflD=F2733

Holland Sleep Disorders Questionnaire
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:
Comm

Epworth Sleepiness Scale
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&srs:
Command=Render&rc:Parameters=false&crflID=F1576

Nonrestorative Sleep Scale
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&srs:
Command=Render&rc:Parameters=false&crflID=F2735

Global Sleep Assessment Questionnaire
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:
Command=Render&rc:Parameters=false&crflID=F2736

Restorative Sleep Questionnaire
ttps://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:C
ommand=Render&rc:Parameters=false&crflD=F2737
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VA/DoD GWICDE Project
Gulf War lliness (GWI) Pain Subgroup

Gulf War veterans diagnosed with GWI reveal that the presence, type, nature, and
severity of pain varies. The pain may be constant, intermittent, focused, or
widespread. Musculoskeletal pain for these veterans commonly involves joint pain or
stiffness, muscle pain, or back pain. Pain also may present across the entire pain
spectrum as inflammatory, neuropathic, or central sensitivity responses. Based on
cognitive or physical effort, pain symptoms may be minor or debilitating and may come
and go. Regardless of the pain location and the level of severity, veterans report its
impact on their quality of life and interference with general functioning.

The pain subgroup considered the instruments suggested by the ME/CFS CDE
subgroup, evaluated their applicability to GWI research, and recognized the lack of
validation in GWI research settings. Based on use in GWI studies, the GWI pain
subgroup highly rated the McGill Pain Questionnaire as the only instrument in the
Supplemental — Highly Recommended category. Three other instruments, the Brief
Pain Inventory (BPI), Visual Analog Scale, and the Widespread Pain Index (ACR) are
Supplemental measures, to be chosen if the GWI research requires additional measures
of the pain domain.

The consensus is that a core instrument is needed to assess pain; however, additional
research with veterans with GWI is required before a recommendation can be made. The
subgroup concluded that specific pain instruments may be more relevant to dimensions
examined in a given study and should be considered on a per-study basis.

Summary Recommendations
GWI Common Data Elements Module: Pain

Instrument Name Classification
Brief Pain Inventory (BPI) Supplemental

Fibromyalgia Impact Questionnaire - revised Exploratory

McGill Pain Questionnaire SFv2 Supplemental — Highly Recommended
Faces Pain Scale - revised Exploratory

Pain Frequency - Severity - Duration Exploratory

Neuropathic Pain Symptom Inventory Exploratory

PROMIS Pain Behavior Short Form Exploratory

PROMIS Pain Interference Short Form Exploratory

Visual Analog Scale Supplemental

\Widespread Pain Index (ACR) Supplemental

Reference: VA/DoD Gulf War lllness (GWI) Common Data Elements Draft Version 1.0, 12/1/18



VA/DoD Gulf War Illness (GWI) Draft Recommendations
Public Review Comments Due February 2019

Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data
standards for GWI research and classified each instrument as Core, Supplemental -
Highly Recommended, Supplemental, or Exploratory. The following table provides the
link to a description of the specific instruments, case report forms, or guidelines that
are listed in the summary table for this module. These descriptions and forms were
developed by the NINDS ME/CFS common data elements workgroups and are linked
directly to their website.

GWI Common Data Elements Module: Pain Instrument Description and Link

Instrument

Brief Pain Inventory (BPI)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC

&rs:Command=Render&rc:Parameters=false&crflD=F2727

Fibromyalgia Impact Questionnaire — revised
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC
&rs:Command=Render&rc:Parameters=false&crflD=F2728

McGill Pain Questionnaire SFv2
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC

&rs:Command=Render&rc:Parameters=false&crflID=F1315

Faces Pain Scale — revised
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC

&rs:Command=Render&rc:Parameters=false&crflD=F2114

Pain Frequency - Severity — Duration
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC
&rs:Command=Render&rc:Parameters=false&crfID=F2729

Neuropathic Pain Symptom Inventory
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC
&rs:Command=Render&rc:Parameters=false&crfID=F1773

PROMIS Pain Behavior Short Form
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC

&rs:Command=Render&rc:Parameters=false&crflID=F2790

PROMIS Pain Interference Short Form
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC

&rs:Command=Render&rc:Parameters=false&crflID=F1322

Visual Analog Scale
http://img.medscape.com/article/742/580/VAS.pdf

Widespread Pain Index (ACR)
https://www.fmmgmt.com/sites/default/files/pdfs/ACR.pdf
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A/DoD GWICDE Project
Gulf War lliness (GWI) Quality of Life/Functional Status/Activity/
Exercise Challenge Testing Subgroup

The entire subgroup discussed Quality of Life, Functional Status, and Activity measures relevant
to GWI, while a separate group tackled the Exercise Challenge testing recommendations.

Although not a direct measure of quality of life, many studies of veterans diagnosed with GWI
employ the Short Form 36 item Health Survey (SF-36) or the Veterans Short Form 36 item
Health Survey (VR-36). The physical and vitality subscales are often used as functional
measures in GWI research, and some users use alternate item weightings to (de)emphasize
the contributions of selected domains. The Department of Veteran Affairs War Related lliness
and Injury Study Center assesses health using the VR-36 in the intake package in clinical
settings. The VR-36 is adapted for use with veterans from the RAND Corporation’s SF-36
survey and the Medical Outcomes Study. The subgroup noted that while SF-36 and VR-36 have
been widely used in research, the SF-36 is no longer available free of charge from RAND and
is offered for a fee-basis from OPTUM.

The subgroup noted that when capturing quality of life indicators it is also important to capture
emotional well-being and not to focus entirely on physical aspects of health. Alternate measures
include the VR-12, VR-8, NIH Neuro-QoL (PROMIS), the WHO 5- and 10-question Well-Being
Indices, EuroQoL, and HRQoL. There is a need for empirical evidence regarding sensitivity to
change within the GWI population for many of these measures. In the absence of additional
data, the VR-36 is recommended as the core instrument.

Common measures of functional status include the Karnofsky scale (adaptation for chronic
disease), WHODAS, and the physical and vitality subscores of the VR-36 or SF-36. The
Karnofsky scale is likely redundant to other functional scales as a self-report scale, but may
stand alone when considered as an objective clinician-report scale. At this time, the GWI
Subgroup recommends the VR-36 physical and vitality subscales as core functional status
instruments, with the Karnofsky scale and Bell CFIDS disability scale as Highly Recommended
Supplemental instruments. No measures related to activity were selected by the subgroup, in
favor of instruments focusing on functional status

Similar to the conclusions of the ME/CFS CDE subgroup, it is recognized that the most severely
affected patients are likely not represented in the testing and use of the currently available
instruments. The subgroup identified the need for additional valid, reliable instruments and
presented the best available instruments in the summary table.

Exercise Challenge Testing

The GWI subgroup recognizes that this section of the module should be referred to as
Exercise Challenge Testing, rather than Cardiopulmonary Exercise Testing (CPET). For
researchers, the term “CPET” only pertains to studies that pair an exercise test with the
use of indirect calorimetry (i.e., metabolic carts). Since it is also possible to have
participants perform exercise without the use of a metabolic cart, “exercise challenge” can
be used as an umbrella term.

In an exercise challenge study, maximal or sub-maximal exercise protocols are used to perturb
physiological systems and determine the effects of this perturbation on various other outcomes
such as cognitive performance, sensory perception (e.g. pain & fatigue), mood (e.g. depression
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& anxiety) and others. These changes are often compared between veterans with Gulf War
lliness (GWI) and healthy control participants in order to study the patho-physiology of GWI.
The term cardio-pulmonary exercise testing (abbreviated as CPET"? or CPX34) can be applied
when indirect calorimetry is used to measure respiratory oxygen uptake (VO2), carbon dioxide
production (VCO>), and ventilation (VE) during a maximal or sub-maximal exercise challenge
protocol.

To date, 11 exercise challenge studies have been published that used maximal or sub-maximal
exercise protocols to evaluate a variety of perceptual and physiological outcomes in GWV5-15,
Regardless of how or why these protocols are employed, there are important data element
considerations that can improve their validity, reliability, and comparability. The subgroup
provides a bulleted list of data elements that are recommended to collect in order to improve
comparability/ interpretability between exercise challenge studies.

Because exercise challenge protocols are not considered to be Core data elements in
studies involving Gulf War Veterans, meaning that not all studies are expected to include
an exercise component, the subgroup categorize the recommendations as either
“Supplemental - Highly Recommended” or “Supplemental” in the Summary
Recommendations. Therefore, these recommendations apply specifically to studies of
GWV that include an exercise challenge.

Please note that the term “exercise challenge study” can apply to both maximal and sub-
maximal exercise protocols. To date, 7 studies involving Gulf War Veterans have reported
using maximal exercise®3191314 and 4 have reported using both maximal and sub-
maximal exercise.®'"1215 These recommendations apply to studies that use maximal or
sub-maximal exercise protocols.

The Exercise Challenge Testing subgroup includes Jacob Lindheimer, Jeffrey Cournoyer,
Rebecca McNeil, Nancy Klimas, and Dane Cook. Jacquelyn Klein-Adams and Michael
Falvo are affiliated with the War Related lliness and Injury Study Center, NJ Health Care
System, Department of Veterans Affairs, East Orange, NJ, and assisted in the
development of this module. Michael Falvo is also affiliated with the New Jersey Medical
School, Rutgers Biomedical and Health Sciences, Newark, NJ.
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Supplemental Table 1. Exercise challenge studies involving Gulf War Veterans using a
Cross-sectional design.

Maximal or

First author Sample sub-maximal Mode Primary outcome
(Year) measure

protocol
Medinger 29 GWV with exertional dyspnea Maximal Cycle Cardio-respiratory

(1998)° following deployment

Reference: VA/DoD Gulf War lliness Common Data Elements: Exercise Challenge Testing Draft Version 1.0,
12/1/18

Supplemental Table 2. Exercise challenge studies involving Gulf War Veterans using a
Case-control design.

Maximal or

::Ylgsatr?uthor Sample sub-maximal Mode :::sage outcome
protocol

Nagelkirk 15 GWV with ME/CFS; 19 GWV Maximal Cvele Cardio-respirato

(2003)6A without ME/CFS y piratory

Cook 15 GWV with ME/CFS; 19 GWV :

(2003)7A without ME/CES Maximal Cycle Self-report (RPE)

Whistler 9 GWI; 11 non-deployed sedentary . .

(2009)¢ control Veterans Maximal Cycle Immune cell function

Cook 15 GWV with CMP; 17 GWV Both Cycle Pain sensitivity

(2010)° without CMP
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Supplemental Table 2 Continued. Exercise challenge studies involving Gulf War Veterans using
a Case-control design

First

Max or sub- Primary outcome
author Sample max protocol Mode measure
(Year)
Broderick 9 GWI 11 non-deployed . .
(2011)10 sedentary control Veterans Maximal Cycle Immune cell function
Rayhan 28 GWI; 10 healthy civilian
(2013)"8 controls Both Cycle MRI
Rayhan 15 GWI; 11 sedentary Veteran
(2013b)™28  and civilian controls Both Cycle MRS
Broderick 20 GWI; 22 sedentary Gulf War Maximal Cvcle Immune cell function
(2013)13¢ Era Veterans; 7 ME/CFS patients y
Smvlie 30 GWI; 30 sedentary Gulf War
(20¥3)14C Era Veterans; 22 ME/CFS Maximal Cycle Immune cell function
patients
Baraniuk .
(201715 Cycle CSF MicroRNAs

Reference: VA/DoD Gulf War lliness Common Data Elements: Exercise Challenge Testing Draft Version 1.0, 12/1/18

Note: CMP = Chronic Musculoskeletal Pain; CSF= GWI = Gulf War lliness; GWV = Gulf War Veteran; ME/CFS = Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome; MRI = Magnetic Resonance Imaging; MRS = Magnetic Resonance
Spectroscopy; RPE = Rating of Perceived Exertion.

AThese publications are from the same participant sample/study.

BThese publications are from the same participant sample/study.

CThese publications are from the same participant sample/study.
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Summary Recommendations
GWI Common Data Elements Module: Quality of Life

Instrument Name

Classification

Short-Form 36 item Veteran Health Survey (VR-36)
Physical Component Summary (PCS) Score
Mental Component Summary (MCS) Score

Core

Short-Form 12 item Veteran Health Survey (VR-12)

Supplemental

Short-Form 8 item Veteran Health Survey (VR-8)

Supplemental

NIH Neuro-QoL (PROMIS)

Exploratory

\World Health Organization (WHO) Well-Being Index (5)

Exploratory

\World Health Organization (WHOQO) Well-Being Index (10)

Exploratory

EuroQolL

Exploratory

Health Related Quality of Life (HRQolL)

Exploratory

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18

Summary Recommendations
GWI Common Data Elements Module: Functional Status

Instrument Name

Classification

Karnofsky Scale

Supplemental—Highly Recommended

World Health Organization Disability Assessment Schedule
(WHODAS)

Exploratory

Short-Form 36 item Veteran Health Survey (VR-36) or
Short-Form 36 item Health Survey (SF-36)

Vitality Subscale

Disability Subscale

Core

Bell CFIDS Disability Scale

Supplemental—Highly Recommended

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18

Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data standards for
GWI research and classified each instrument as Core, Supplemental - Highly
Recommended, Supplemental, or Exploratory. The following table provides the link to a
description of the specific instruments, case report forms, or guidelines that are listed in the
summary table for this module. These descriptions and forms were developed by the NINDS
ME/CFS common data elements workgroups and are linked directly to their website.



https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Core+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Supplemental-Highly+Recommended+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Supplemental-Highly+Recommended+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Supplemental+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Exploratory+CDE
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GWI Common Data Elements Module: Quality of Life Instrument Description and Link

Instrument

Short-Form 36 item Veteran Health Survey (VR-36)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Co
mmand=Render&rc:Parameters=false&crflD=F2170

Short-Form 12 item Veteran Health Survey (VR-12)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Co
mmand=Render&rc:Parameters=false&crflID=F1323

Short-Form 8 item Veteran Health Survey (VR-8)

NIH Neuro-QolL (PROMIS)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Co
mmand=Render&rc:Parameters=false&crfID=F1462

World Health Organization (WHO) Well-Being Index (5)
https://www.psykiatri-regionh.dk/who-5/Documents/WHQO5 English.pdf

World Health Organization (WHO) Well-Being Index (10)
https://www.psykiatri-regionh.dk/who-5/Documents/WHO5 English.pdf

EuroQol
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Co
mmand=Render&rc:Parameters=false&crfID=F2731

Health Related Quality of Life (HRQol)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Co
mmand=Render&rc:Parameters=false&crfID=F1408

GWI Common Data Elements Module: Functional Status Instrument Description and Link

Instrument

Karnofsky Scale
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Co
mmand=Render&rc:Parameters=false&crfID=F2740

World Health Organization Disability Assessment Schedule (WHODAS)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Co
mmand=Render&rc:Parameters=false&crfID=F1511

Short-Form 36 item Veteran Health Survey (VR-36) or Short-Form 36 item Health Survey (SF-36)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Co
mmand=Render&rc:Parameters=false&crfID=F2170

Bell CFIDS Disability Scale
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Co

mmand=Render&rc:Parameters=false&crfID=F2741
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Summary Recommendations

GWI Common Data Elements Module: Exercise Challenge Studies (formerly Cardiopulmonary Exercise

Testing (CPET)

Instrument Name

Classification

GWI Exercise Challenge Studies

Prior to instrumentation and testing

Exercise pre-participation health screening,'® including assessment
of physical activity behavior via questionnaire, accelerometry'’-*8 or|
both.

Supplemental-Highly Recommended

Participant height, body weight, and age

24 hour recall of drug or supplement use

Whether or not participant arrived to the laboratory in a fasted
state

Atmospheric conditions in the testing environment (i.e.,
barometric pressure, mmHg, humidity, %, and temperature, C°)

Heart rate and blood pressure

Gulf War lliness symptom severity questionnaires

During testing
Oxygen consumption, carbon dioxide production, ventilation via
indirect calorimetry (resting and during exercise)

Supplemental-Highly Recommended

Heart rate

Rating of perceived exertion (6-20 scale)

Blood pressure

Exercise intensity (% of estimated maximum)

Workload (rpm and watts for cycling studies, speed/% grade for
Treadmill studies)

Immediately after testing

Reason why exercise was stopped by participant (e.g. target testing
duration complete, breathlessness, muscle pain, fatigue, other) or|
test administrator (e.g. contraindications to exercise)

Supplemental-Recommended

Blood lactate

Prior to instrumentation and testing
Participant expectations for effects of exercise on psychological and
physical health outcomes

Supplemental-Recommended

Muscle pain in exercising muscles

Blood lactate (resting and during exercise)

Collection of physiological and perceptual measures during active
recovery/cool down

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18
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VA/DoD GWI CDE Project
Gulf War lliness (GWI) Neurologic/Cognitive/CNS Imaging Subgroup

Gulf War (GW) veterans have shown changes in central nervous system functioning in multiple
studies of neurological, neuroimaging and neuropsychological outcomes (White et al., 2016).
Adverse neurological outcomes include increased rates of amyotrophic lateral sclerosis (ALS) at
twice the rate of nondeployed veterans (Horner et al. 2007; Haley et al. 2003), and brain cancer
mortality rates, in GW veterans in the 1991 Khamisiyah chemical weapon depot demolitions, at
twice the rate of other veterans in theater (Barth et al. 2008; Bullman et al. 2005). There are
questions however, whether these rates are still higher or have more recently plateaued.
Studies utilizing various imaging techniques (MRI, MRS, SPECT) have identified abnormalities
in basal ganglia, brain stem, hippocampus, white matter volume, and cerebral blood perfusion
that distinguish veterans with Gulf War lliness (GWI) from healthy controls (Chao et al. 2018;
Chao et al. 2015; Gopinath et al., 2012; Chao et al. 2011, Haley et al. 2006; Spence et al.

2006; Meyerhoff et al. 2001; Haley et al. 2000). MRI studies have also identified reduced

white matter volumes and microstructural integrity in relation to the Khamisiyah chemical
weapons (sarin/cyclosarin) depot demolitions (Chao et al. 2015; Chao et al. 2011; Heaton et

al. 2007).

Differences in neuropsychological function have been observed between GW veterans and
healthy controls and have been associated with neurotoxicant exposures during the war. A
recent meta-analysis of neuropsychological characteristics of GWI identified significantly
decreased performance in the functional domains of executive function, visuospatial skills,

and learning and memory across 16 studies (Janulewicz et al. 2017). Neurotoxicant exposure
during the war including combined exposures of pesticides and anti-nerve gas pills
pyridostigmine bromide has also been associated with significantly slowed information
processing, increased attentional errors, poor visual memory functioning, and increased mood
complaints in exposed GW veterans (Sullivan et al. 2018).These studies suggest that GWI is
associated with adverse neurologic, neuroimaging, and neuropsychological outcomes and thus
should be further explored in future studies.

The following items were recommended as “Supplementary-Highly Recommended” by subgroup:

Neurological
¢ Neurological Case Report Form (CRF)

Neuropsychological

o Word Reading Subtest of the Wide Range Achievement Test (WRAT-4)
Continuous Performance Test -3 (CPT3)
Wechsler Adult Intelligence Scale-IV (WAIS-IV)
Digit Spans, Block Design
Profile of Mood States (POMS)
Davidson Trauma Scale (DTS)
Delis-Kaplan Executive Function System
Color-Word-Interference Test, Trail Making Test, Verbal Fluency
California Verbal Learning Test — Second Edition (CVLT-II)
Rey-Osterrieth Complex Figure Test (ROCF)
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Neuroimaging

e Diffusion Tensor Imaging (DTI)
Electroencephalography (EEG)
Functional Magnetic Resonance Imaging (fMRI)
Low-Resolution Electromagnetic Tomography (LORETA)
Magnetic Resonance Spectroscopy (MRS)
Magnetoencephalography (MEG)
Positron Emission Tomography (PET)
Quantitative Electroencephalography

The neurological CRF is considered appropriate for the studies using a neurological exam in
veterans with GWI and is therefore recommended as supplemental-highly recommended.

The neuropsychological test battery has been updated for highly recommended tests based on
those tests being used in at least 3 GWI studies, covering areas of cognition identified as
problematic in GWI in a recent meta-analysis (Janulewicz et al., 2017), and instruments
frequently used clinically in these areas were classified as Supplemental-Highly Recommended.
PET and MRS CRF forms have been updated to reflect neuroinflammatory and oxidative stress
markers being studied in GWI. All CRFs have been recommended as supplemental-highly
recommended for use, if the study is using that imaging modality (i.e. MRS CRF if doing MRS
study). In addition, FreeSurfer post-processing software and quantitative susceptibility mapping
for iron markers are also recommended in the summary form.

The following items were recommended as “Supplemental” by the subgroup:
Neuropsychological

Finger Tap Test

Grooved Pegboard Test

Hopkins Verbal Learning Test (HVLT)

Brief Visual Memory Test (BVMT)

PTSD Checklist for DSM-V (PCL-5)

Center for Epidemiological Studies Depression Scale (CES-D)
Clinical Administered PTSD Scale (CAPS-5)

Structured Clinical Interview for DSM-V (SCID-5)

Supplemental tests are chosen based on the fact that they offer multiple test versions suitable
for repeated testing sessions in treatment trials and cover relevant cognitive domains in GWI.
Below are the Table Summaries of Recommendations for the Neurologic/Cognitive/CNS
Imaging subgroup:
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Summary Recommendations
GWI Common Data Elements Module: Neurological

Instrument Name

Classification

Neurological—Case Report Form (CRF)

Supplemental - Highly Recommended

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18

Summary Recommendations
GWI Common Data Elements Module: Neuropsychological

Instrument Name

Classification

Word Reading Subtest of the Wide Range Achievement Test (WRAT-4)

Supplemental - Highly Recommended

Continuous Performance Test -3 (CPT3)

Supplemental - Highly Recommended

Wechsler Adult Intelligence Scale-IV (WAIS-IV) Recommended tests:
Digit Spans, Block Design

Supplemental - Highly Recommended

Profile of Mood States (POMS)

Supplemental - Highly Recommended

Davidson Trauma Scale (DTS) - PTSD

Supplemental - Highly Recommended

Delis-Kaplan Executive Function System (D-KEFS) Recommended
modules: Color-Word-Interference Test, Trail Making Test, Verbal
Fluency

Supplemental - Highly Recommended

California Verbal Learning Test - Second Edition (CVLT-II)

Supplemental - Highly Recommended

Rey-Osterrieth Complex Figure Test (ROCF)

Supplemental - Highly Recommended

Finger Tap Test

Supplemental

Grooved Pegboard Test

Supplemental

Hopkins Verbal Learning Test (HVLT)*

Supplemental

Brief Visual Memory Test (BVMT)*

Supplemental

PTSD Checklist for DSM-V (PCL-5)

Supplemental

Center for Epidemiological Studies Depression Scale (CES-D)

Supplemental

Clinician Administered PTSD Scale (CAPS-5)

Supplemental

Structured Clinical Interview for DSM-V (SCID-5)

Supplemental

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18
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Summary Recommendations
GWI Common Data Elements Module: Neuroimaging

Instrument Name Classification

Diffusion Tensor Imaging (DTI) Supplemental - Highly Recommended
Electroencephalography (EEG) Supplemental - Highly Recommended
Functional Magnetic Resonance Imaging (fMRI) Supplemental - Highly Recommended
Low-resolution Electromagnetic Tomography (LORETA) Supplemental - Highly Recommended
Magnetic Resonance Spectroscopy (MRS) Supplemental - Highly Recommended
Magnetoencephalography (MEG) Supplemental - Highly Recommended
Positron Emission Tomography (PET) Supplemental - Highly Recommended
Quantitative Electroencephalography Supplemental - Highly Recommended

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18

Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data standards for GWI research and
classified each instrument as Core, Supplemental - Highly Recommended, Supplemental, or Exploratory. The
following table provides the link to a description of the specific instruments, case report forms, or guidelines
that are listed in the summary table for this module. These descriptions and forms were developed by the

NINDS ME/CFS common data elements workgroups and are linked directly to their website.

GWI Common Data Elements Module: Neurological GWI Instrument Description and Link

Instrument

Neurological—Case Report Form (CRF)
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards



https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Core+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Supplemental-Highly+Recommended+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Supplemental+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Exploratory+CDE
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data_Standards
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GWI Common Data Elements Module: Neuropsychological GWI Instrument Description and Link

Instrument

Word Reading Subtest of the Wide Range Achievement Test (WRAT-4)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflD=F2699

Continuous Performance Test -3 (CPT3)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflID=F1447

Wechsler Adult Intelligence Scale-IV (WAIS-1V) Recommended tests: Digit Spans, Block Design
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflD=F1467

Profile of Mood States (POMS)

Davidson Trauma Scale (DTS) — PTSD
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflD=F1489

Delis-Kaplan Executive Function System (D-KEFS) Recommended modules: Color-Word-Interference Test,
Trail Making Test, Verbal Fluency
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflID=F1450

California Verbal Learning Test - Second Edition (CVLT-II)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflID=F2723

Rey-Osterrieth Complex Figure Test (ROCF)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflID=F1471

Finger Tap Test
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crfID=F1253

Grooved Pegboard Test
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crfID=F1339

Hopkins Verbal Learning Test (HVLT)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crfID=F1468

Brief Visual Memory Test (BVMT)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflD=F1443

PTSD Checklist for DSM-V (PCL-5)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflD=F2567

Center for Epidemiological Studies Depression Scale (CES-D)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflD=F0372

Clinician Administered PTSD Scale (CAPS-5)
https://www.ptsd.va.gov/professional/assessment/adult-int/caps.asp

Structured Clinical Interview for DSM-V (SCID-5)
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comm
and=Render&rc:Parameters=false&crflD=F1377
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GWI Common Data Elements Module: Neuroimaging GWI Instrument Description and Link
Instrument

Diffusion Tensor Imaging (DTI)
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Electroencephalography (EEG)
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Functional Magnetic Resonance Imaging (fMRI)
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Low-resolution Electromagnetic Tomography (LORETA)
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Magnetic Resonance Spectroscopy (MRS)
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards
Magnetoencephalography (MEG)
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Positron Emission Tomography (PET)
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Quantitative Electroencephalography
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards
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VA/DoD GWICDE Project
Gulf War lliness (GWI) Autonomic Subgroup

The autonomic nervous system (ANS) controls a broad range of functions. ANS pathology
includes symptoms of digestive disorders, fatigue, and weakness. Autonomic dysfunction
symptoms can manifest in a myriad of ways, thus requiring specific tests to measure distinct
systems or functions. There is scientific evidence for autonomic dysfunction in veterans with Gulf
War lliness (RAC, 2014; Li et al., 2014; Fox et al.,, 2018a, Fox et al., 2018b; Rayhan et al.,
2013a&b; Haley et al., 2012; Baraniuk et al., 2017; Garner et al., 2018). However, the extent of
autonomic dysfunction is not fully evaluated in GWI and needs further assessment. During the
process of developing the GWI Autonomic recommendations, the committee discussed the
additional needs for studying resting sinus tachycardia and post-exercise reversible postural
tachycardia (Rayhan et al., 2013).

Autonomic functions have been primarily assessed in GW veterans via the Exercise Challenge.
Such studies have designated postural tachychardia (POTS) as a concern of autonomic
dysfunction (Sheldon et al. 2015; Freedman et al. 2011). A recent study revealed one third of GWI
subjects developed the symptom after submaximal exercise testing (Baraniuk, 2017).
Hypertension is common in GWI and can lead to postural and tachycardia effects. Medication use
can complicate adrenergic dysfunction in GWI and medication usage should be assessed in the
baseline module.

Because the need for supplemental measures of autonomic function would depend on the specific
aims of a given study, the committee only recommended the Compass-31 measure as
Supplemental Highly Recommended for autonomic studies and the additional tasks as Exploratory
for GWI. Suggested modifications for the GWI protocol include the removal of the Beighton Score
CRF from the CDEs since joint hypermobility is less relevant to veterans with GWI. The subgroup
recommends the addition of Heart Rate Variability, Tilt Table Test, Romberg Test, Sudomotor
Test, and Pupilometry testing because they have been shown to be significantly different in at least
one GWI study (RAC, 2014; Fox et al., 2018a, Fox et al., 2018b; Rayhan et al., 2013; Haley et al.,
2012; Baraniuk et al., 2017; Garner et al., 2018). It was also recommended that the Passive
Standing Test CRF as an objective measurement of heart rate, blood pressure and symptomatic
responses to standing be modified to 5 minutes standing rather than 10 minutes (Hyatt et al.,
1975). The ME/CFS common data elements committee chose to draft a new version of one of the
published questionnaires in an attempt to derive a more appropriate measure of orthostatic
intolerance symptom frequency, severity, and impact that the committee chose to keep in the GWI
module. However, the modified questionnaire will need to be validated in GWI.

Objective methods listed as exploratory are for focused studies by appropriate laboratories. Heart
rate variability (HRV) is listed to assess deficient vagal cholinergic tone that leads to tachycardia.
Research has generally had difficulty distinguishing measurements of baseline autonomic
dysregulation with veterans vs. control groups. One study did show significantly lower 24-hour
heart rate variability (HRV; Haley, 2004 et. al; Stein et. al. 2004). The significant heart rate
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variability between Gulf War veterans and controls, however, was seen after exercise or postural
challenges. Tilt table testing will provide a means to understand deficient sympathetic adrenergic
function and hypotension. Previous studies have demonstrated alterations in blood pressure and
heart rate responses in Gulf War veterans using tilt table testing (Clauw, 2001; Davis et al., 2000;
Lucas et al., 2005; Sastre and Cook, 2004). Sudomotor testing of postganglionic cholinergic
sympathetic neurons in sweating, and total body heating to assess the hypothalamic set point for
temperature and sweating have been shown in GWI (Haley et al., 2012). Methods of pupillometry
in autonomic dysfunction and blurred vision and loss of accommodation have also been reported.

The following items were recommended as "Supplemental-Highly Recommended" by the
subgroup:

o The ‘COMPASS - 31’ instrument for assessing autonomic symptoms
The following items were recommended as "Exploratory"” by the subgroup:

A Modified Orthostatic Symptom Grading Scale
Passive Standing Test CRF scale

Heart Rate Variability

Tilt Table Test

Romberg Test

Sudomotor Testing

Pupilometry Testing

Summary Recommendations
GWI Common Data Elements Module: Autonomic

Instrument Name Classification

Compass - 31 Supplemental—Highly Recommended

Modified Orthostatic Symptom GradinglExploratory
Scale—Case Report Form

Passive Standing Test—Case Report Form [Exploratory

Heart Rate Variability Exploratory
Tilt Table Test Exploratory
Romberg Test Exploratory
Sudomotor Test Exploratory
Pupilometry Test Exploratory

Reference: VA/DoD Gulf War lllness (GWI) Common Data Elements Draft Version 1.0, 12/1/18
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Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data standards for
GWI research and classified each instrument as Core, Supplemental - Highly
Recommended, Supplemental, or Exploratory. The following table provides the link to a
description of the specific instruments, case report forms, or guidelines that are listed in the
summary table for this module, when available. These descriptions and forms were
developed by the NINDS ME/CFS common data elements workgroups and are linked directly
to their website.

GWI Common Data Elements Module: Autonomic GWI Instrument and Link

Instrument

Compass — 31
https://www.commondataelements.ninds.nih.gov/ReportViewer.aspx?/nindscdereports/rptNOC&rs:Comma
nd=Render&rc:Parameters=false&crflD=F1659

Modified Orthostatic Symptom Grading Scale—Case Report Form
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Passive Standing Test—Case Report Form
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Heart Rate Variability

Tilt Table Test

Romberg Test

Sudomotor Test

Pupilometry
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VA/DoD GWICDE Project
Gulf War lliness (GWI) Endocrine/Neuroendocrine Subgroup

Both endocrine and neuroendocrine alterations have been reported in Gulf War veterans.
Therefore, the committee changed the name of the module to Endocrine/Neuroendocrine.
Specifically, Gulf War liness (GWI) has been associated with unique hypothalamic-pituitary-
adrenal (HPA) axis functions in ill veterans and in those with specific exposures during the war.
This was most evident on challenge tasks including dexamethasone challenge which resulted in
deployed GW veterans showing greater suppression of cortisol and ACTH (adrenocorticotropic
hormone) compared with non-deployed veterans (Golier, Legge, and Yehuda, 2006; Golier,
Schmeidler, Legge, and Yehuda, 2006). These patterns of HPA-axis functioning in GW veterans
are distinct from those seen in other conditions including depression, PTSD, and CFS (Golier,
Caramanica, and Yehuda, 2012; Golier, Schmeidler, Legge, and Yehuda, 2007; Golier,
Schmeidler, and Yehuda, 2009). Suppression of these hormones was most pronounced for
veterans who reported using pesticides and PB during deployment suggesting an exposure
component to these alterations. Whether these exposures are related to reproductive health in
GW veterans remains unknown and should be assessed as recommended by the National
Academy of Sciences (NAS, 2018).

The following items were recommended as “Supplemental-Highly Recommended” by the
subgroup:

e Neuroendocrine Laboratory Tests

o Neuroendocrine/hypothalamic symptoms

o Reproductive and Hormone History

To be more relevant to GWI, the dexamethasone challenge task is added to the Neuroendocrine
Labs CRF and the ME/CFS-relevant oral glucose tolerance test, fluid-deprivation test and plasma
renin activity are removed. Other additions to the Neuroendocrine labs CRF include metabolic
syndrome measures (cholesterol, triglycerides, BP, glucose) and liver enzymes which have been
shown to be associated with GWI in some studies.

The following items were recommended as “Supplemental” by the subgroup:
o ASA Dietary Survey
o Dietary Supplements

A separate dietary survey and dietary supplements usage form is recommended. These forms
are adopted from the NINDS Mitochondrial and Gl disease CDEs.
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Summary Recommendations
GWI Common Data Elements Module: Endocrine/Neuroendocrine

Instrument Name Classification
Neuroendocrine Labs Supplemental—Highly Recommended
Cortisol
Diabetes
Thyroid

Sex Hormones
Other Endocrine

Neuroendocrine/Hypothalamic Symptoms |Supplemental—Highly Recommended

Reproductive and Hormonal History Supplemental—Highly Recommended
ASA Dietary Survey Supplemental
Dietary Supplements Supplemental

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18

Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data standards for
GWI research and classified each instrument as Core, Supplemental - Highly
Recommended, Supplemental, or Exploratory. The following table provides the link to a
description of the specific instruments, case report forms, or guidelines that are listed in the
summary table for this module. These descriptions and forms were developed by the NINDS
ME/CFS common data elements workgroups and are linked directly to their website.

GWI Common Data Elements Module: Endocrine/Neuroendocrine GWI Instrument and Link

Instrument

Neuroendocrine Labs
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Neuroendocrine/Hypothalamic Symptoms
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Reproductive and Hormonal History
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

ASA Dietary Survey
http://appliedresearch.cancer.gov/asa24/

Dietary Supplements
https://www.commondataelements.ninds.nih.gov/MITO.aspx#tab=Data Standards
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VA/DoD GWICDE Project
Gulf War lliness (GWI) Immune Subgroup

Immune system functioning involves a complex system of coordinated defense mechanisms that
work through innate and adaptive mechanisms. The innate immune system is hardwired to
respond to common outside threats such as bacterial infections or other pathogens while the
adaptive immune system works through recognizing antigens and building a response through
antibodies for future encounters. The innate system responds to common threats through toll-like
receptors (TLRs) and other pattern recognition receptors common to bacterial strains and other
invaders or pathogens. The innate immune system considers anything that causes tissue stress
or destruction to be a ‘danger’ and reacts to these ‘danger’ signals by the defensive release of
proinflammatory cytokines (IL-1, IL-6, TNF) and chemokines (MCP-1, MIP-1) (Matzinger 2002).
Cytokines and chemokines are classic immune signaling molecules. In the short-term,
inflammation is helpful and elicits fever and other self-preserving physical responses. However,
chronic inflammation can be maladaptive and can result in a complex of symptoms resembling
sickness response behaviors (fatigue, joint and muscle aches, attention and concentration
difficulties, gastrointestinal distress, headaches) and other problems. It is the chronic inflammatory
effects in the cross-talk pathways between the brain and the immune system that have spurred
the recent interest in neuroinflammation as a potential cause of chronic symptoms in GWI
(Parkitny et al., 2015; Alhassan et al., 2017).

Although a clearly defined biological mechanism for GWI has remained elusive, recently defined
brain- immune system relationships point to a possible role for neuroinflammation as a prominent
factor underlying the symptoms of GWI. Neuroinflammation is a chronic glial activation state
resulting in the synthesis and release of proinflammatory cytokines and chemokines. The
collection of clinical symptoms reported by GW veterans with GWI includes headache, skin rash,
memory and attention impairment, chronic pain, gastrointestinal problems, dyspnea, and fatigue.
Multiple studies have identified objective measures that differentiate groups of GWI cases from
healthy controls—differences primarily associated with brain structure and function, as well as
immune dysregulation including cytokine expression and other inflammatory markers (NK cells,
c-reactive protein) and increased circulating CNS autoantibodies in the blood (Abou-Donia et al.,
2017; Khaiboullina et al. 2015; Broderick et al., 2013; Smylie et al., 2013; Johnson et al., 2013;
Whistler et al., 2009; Brimacombe et al., 2002; Zhang et al., 1999). However, these studies have
utilized different measures and methods in assessing GWI cases defined in diverse ways,
resulting in a collection of suggestive findings that have not been replicated or further clarified.
Thus, studies using the same methods for immune system outcomes are highly needed in GWI
research.

The Committee reviewed the ME/CFS forms and tests for relevance to GWI. The four
recommended Case Report forms (CRFs) for Immune function were recommended for GWI
common data elements (CDEs) with modifications. Modifications were made to the Laboratory
Tests CRF to make it more relevant to GWI by removing several sections regarding extensive
and costly infectious disease and hypersensitivity testing and adding sections regarding
additional proinflammatory cytokine and CNS autoantibody markers shown to be associated with
GWI in prior studies (Includes Table 1 Blood Laboratory Tests, Table 2A Infectious Disease
Laboratory Tests- Serum Antibodies, Table 2B Infectious Disease Laboratory Tests- PCR,
Other, and Table 3 Autoimmunological and Other Immune Profiling Laboratory Tests, and Table
4 Hypsersensitivity Lab Tests). The exposure CRF was not considered to be appropriate for GWI
and a new exposure form was recommended and will be classified as exploratory. Rome IBS
Criteria, important in GWI research, is in the supplemental category.
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Summary Recommendations
GWI Common Data Elements Module: Immune

Instrument Name Classification

Medical History—Case Report Form Supplemental—Highly Recommended
Immune System Onset Type Supplemental—Highly Recommended
Rome IBS Criteria Supplemental

Physical Examination—Case Report Form [|Supplemental—Highly Recommended

Laboratory Tests—Case Report Form Supplemental—Highly Recommended

NK Cell Assay Test Supplemental

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18

Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data standards for
GWI research and classified each instrument as Core, Supplemental - Highly
Recommended, Supplemental, or Exploratory. The following table provides the link to a
description of the specific instruments, case report forms, or guidelines that are listed in the
summary table for this module. These descriptions and forms were developed by the NINDS
ME/CFS common data elements workgroups and are linked directly to their website.

GWI Common Data Elements Module: Immune GWI Instrument and Link

Instrument

Medical History—Case Report Form
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Physical Examination—Case Report Form
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data_Standards

Laboratory Tests—Case Report Form
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards
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VA/DoD GWICDE Project
Gulf War lliness (GWI) Biomarkers Subgroup

Biomarkers are quantitative biological measures that can be used for diagnostic purposes and to
monitor a patient’s response to treatment. For veterans with GWI, no laboratory testing methods
are available to accurately diagnose individual patients, but studies from different research
groups have identified objective biological measures that significantly distinguish groups of ill Gulf
War veterans from healthy controls. Identified differences relate primarily to brain structure and
function, function of the autonomic nervous system (RAC, 2014; Li et al., 2014; Fox et al., 2018a,
Fox et al., 2018b; Rayhan et al., 2013a&b; Haley et al., 2012; Baraniuk et al., 2017; Garner et
al., 2018), neuroendocrine alterations (Golier et al. 2009; Golier et al. 2006), immune parameters
(Broderick et al. 2018; Michalovicz et al 2018), and coagulation indicators (Johnson et al. 2016).

More recent potential biomarkers of individuals with GWI include alterations in gut microbiome
(Seth et al. 2018; Alhasson et al. 2017), proteome/proteins (Abou-Donia et al. 2017; Johnson
et al. 2016; Georgopoulos et al. 2016), metabolome/metabolism (Koslik et al. 2014), lipidome
(Emmerich et al. 2017; Abdullah et al. 2016) genome/epigenome (Liu et al. 2018; Ashbrook et
al. 2018), and gene transcription/transcriptome (Phillips et al. 2018).

These biological findings are generally considered preliminary, since most have been evaluated
in one study, or a limited number of studies, using different measures and methods. Taken
together, however, such studies have been useful in providing insights concerning the diverse
biological processes that may underlie the causes of GWI and point toward areas of research
that can potentially lead to useful biomarkers for diagnostics.

The committee modified the biomarker subcategories by adding eight additional categories
relevant to GWI, and they are now divided between omics and non-omics categories. All tests
were considered exploratory, but the Biomarker-Related Sample and Medication Questions form
has been listed as supplemental-highly recommended for consistency among biomarker studies.
The form has been modified for GWI relevance to now include exosome, CNS autoantibodies,
flow cytometry of cell types, Co-Q10, PON1, BChE markers, oxidative stress markers,
glutathione and the option for sharing samples with the Boston Biorepository and Integrative
Network (BBRAIN) for GWI. The Biomarker Reference table has been modified for GWI specific
references.

The following items were recommended as “Supplemental-Highly Recommended” by the
subgroup:

e Biomarker
e Biomarkers Related Sample and Medication
e Biomarker Reference Table

The following items were recommended as “Exploratory” by the subgroup:

Omics
¢ Microbiome/Microorganisms
e Proteome/Proteins
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Metabolome/Metabolism
Genome/Epigenome

Gene expression/Transcriptome
miRNA profiling

Multiplex vs. SRM assays
Bioinformatics Pathways
Interconnect Omic data

Non-Omics

Protein array analysis

Cytokine measurements

Chemokine measurements

Flow-cytometry measurements of immune
Autoantibody analyses

Individual protein quantification

Biomarkers of autonomic system dysfunction
Blood chemistry

Elements from detoxification pathways
Exosomes
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Summary Recommendations

GWI Common Data Elements Module: Biomarkers

Instrument Name

Classification

OMICS:

Microbiome/ Microorganisms
Proteome/ Proteins
Metabolome/ Metabolism
Genome/ Epigenome

Gene expression/ Transcriptome
miRNA profiling

Multiplex vs. SRM assays

Bioinformatics Pathways
Interconnect Omic data

Exploratory

NON-OMICS:

Protein array analysis

Cytokine measurements

Chemokine Measurements

Flow-cytometry measurements of immune cells
Autoantibody analyses

Individual protein quantification

Biomarkers of autonomic system dysfunction
Blood chemistry

Elements from detoxification pathways
Exosomes

Exploratory

Biomarker Guidelines

Supplemental-Highly Recommended

Biomarkers- Related Sample and Medication
Questions

Supplemental-Highly Recommended

Biomarker Reference Table

Supplemental-Highly Recommended

Reference: VA/DoD Gulf War lliness (GWI) Common Data Elements Draft Version 1.0, 12/1/18

Link to Description of GWI Research Measures

The GWI CDE workgroups created the summary table of recommended data standards for

GWI research and classified each instrument as Core, Supplemental - Highly
Recommended, Supplemental, or Exploratory. The following table provides the link to a

description of the specific instruments, case report forms, or guidelines that are listed in the
summary table for this module. These descriptions and forms were developed by the NINDS

ME/CFS common data elements workgroups and are linked directly to their website.



https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Core+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Supplemental-Highly+Recommended+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Supplemental-Highly+Recommended+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Supplemental+CDE
https://www.commondataelements.ninds.nih.gov/Glossary.aspx?term=Exploratory+CDE
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GWI Common Data Elements Module: Biomarkers GWI Instrument and Link

Instrument

Biomarker Guidelines
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Biomarkers- Related Sample and Medication Questions
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards

Biomarker Reference Table
https://www.commondataelements.ninds.nih.gov/MECFS.aspx#tab=Data Standards
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