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INTRODUCTION:  
 
Background:  Following their deployment to the 1991 Gulf War, many veterans (GWV) 

reported a constellation of unexplained health symptoms; common among them were attention 
and memory difficulties, fatigue, joint pain, headaches, gastrointestinal complaints, and mood and 
sleep problems (Proctor et al., 1998; Sullivan et al., 2003). Despite the passage of time, the 
symptom complex persists for many veterans. Indeed, it is estimated that at least 25 percent of 
GWV (nearly 170,000 veterans) have a persistent form of chronic multisymptom illness (CMI) 
(Kang et al., 2009; Gulf War Research Advisory Committee (RAC), 2008; IOM, 2010). GW 
deployed veterans are also developing significantly more chronic diseases such as diabetes, 
hypertension, arthritis, and coronary heart disease than their non-deployed veteran peers 
(Toomey et al., 2009; Chao et al., 2010; Chao et al., 2011; Li et al., 2011) putting these individuals 
at risk for accelerated aging-related diseases of the peripheral and central nervous system (CNS). 
Over the years it has been found that cognitive complaints have been particularly troublesome to 
GWV.  Recent studies have shown a slowing of response speed that affects mental flexibility 
across multiple cognitive domains (memory, attention, visuospatial functions) especially on tests 
that were timed and computerized and where small differences in cognitive reaction times could 
be measured (Anger et al., 1999; RAC, 2008; Krengel and Sullivan, 2008; Toomey et al., 2009; 
Chao et al., 2011). Recent studies also have suggested that the response inhibition deficits shown 
in GWV may reflect executive system dysfunction (Tillman et al., 2010) as reflected by slower 
motor responses across multiple cognitive domains (RAC, 2008). To date, there are no 
treatments that have been shown to substantially improve cognitive impairments or health 
symptoms of GWVs. Thus, it is of paramount importance to identify effective, safe, and tolerable 
treatments for Gulf War CMI. 
 
KEYWORDS: Insulin, clinical trial, novel therapeutics, inflammation, cortisol, chronic fatigue, 
multi-symptom illness, malaise, deployment.  
 
OVERALL PROJECT SUMMARY: 
 

Objective: To test whether insulin, administered intranasally, improves the health and 
functioning of GWV with CMI.  

Specific Aims:  (1) To assess the efficacy of two different doses (10 IU BID and 20 IU BID) 
of daily intranasal insulin for eight weeks on memory and attention functioning in GWV with CMI. 
(2) To assess the efficacy of two different doses of intranasal insulin on overall physical health 
and mood in GWV with CMI. (3) To characterize the effect of two different doses of intranasal 
insulin on other symptoms that are characteristic of or associated with CMI (e.g., fatigue, pain, 
sleep quality, subjective cognitive function).  (4) To assess the safety of two different doses of 
self-administered intranasal insulin in GWV with CMI.  

Study Design: 114 eligible GWVs with CMI will be randomly assigned in parallel groups to 
treatment with 20 IU (i.e., 10 IU BID (after breakfast and dinner)), 40 IU (i.e., 20 IU BID (after 
breakfast and dinner)), or placebo for eight weeks and assessed for clinical outcomes at 
treatment endpoint. The treatment groups will self-administer 10 IU insulin or 20 IU insulin through 
a nasal infusion pump twice daily through the nose. The placebo group will administer saline 
through a nasal infusion pump twice daily as well. The primary outcome measure will be 
neuropsychological outcome (verbal memory and selective attention). As this will be the first trial 
of intranasal insulin in Gulf War veterans, a dose-finding clinical trial is proposed using two doses 
within the range that has been shown to be effective and safe in cognitively impaired older adults. 
Treatment duration of eight weeks was chosen in order to assess the effect of sustained 
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intranasal treatment on cognition, mood, and overall health; a post-treatment follow-up 
assessment will be performed to characterize the sustainability of treatment effects.  

 
All study sites have now obtained the necessary authorizations prior to initiation of 

human subjects’ research. Following the assignment of two site research monitors – Eran 
Chemerinski, MD at the Bronx VA and Neil Kowall, MD at the Boston VA, all local IRBs approved 
the revised protocol. All local IRBs also approved the revised consent form following the addition 
of a DHHS-approved Certificate of Confidentiality. Finally, the Boston VA upgraded study status 
to “greater than minimal risk” per HRPO regulations. All sites have now received HRPO 
approval. 

All previous concerns regarding the intranasal device – control of spray volume, cleaning, 
securing of internal needle, elimination of battery’s thirty-minute “warm-up” period by converting 
to power adapter – have now been resolved. The budget office has submitted final payment 
and the site pharmacies await delivery of devices.  

Lastly, the REDCap software program for participant self-report and neuropsychological 
testing data has been finalized by the Boston University School of Public Health and is now 
ready for use, following several modifications: the addition of reference ranges for all lab 
sample values and the integration of neuropsychological questionnaires. All study personnel 
(including pharmacists) have received permission to access the software.  

Preparation for study recruitment is also underway with the update of the study profile on 
clinicaltrials.gov. The study team has also exchanged recruitment strategies in anticipation of 
participant outreach, and a participant manual is also being organized to provide veterans with 
easy access to study-related information. These and other issues will continue to be discussed 
by the study team through established bimonthly conference calls, and further training in 
neuropsychological testing, REDCap use, and device operations for study staff will take place 
through both remote and in-person conferences. An operations manual for study staff is also 
currently being drafted to provide additional support when executing the study protocol.  

 
KEY RESEARCH ACCOMPLISHMENTS: 
 

Nothing to report. 
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