
      

 
  

   
 

   
    

    
  

  

CLINICAL AND MAGING IOMARKER RIAL OF 
URIDINE  FOR  VETERANS  WITH  SUICIDAL  IDEATION  

I B T

Douglas Kondo, MD, Principal Investigator 
Perry Renshaw, MD, PhD, MBA, Co-Investigator 

Rocky Mountain Mental Illness, Research, Education
and Clinical Center (MIRECC) for Suicide Prevention 

VA Salt Lake City Medical Center 
University of Utah School of Medicine 

Salt Lake City, Utah 

MHBB-012-16F  |  5-Year  Merit Review Study [CX-16-001]  



 
  

Disclosure Statement 
 Research Support: 
 VA  ORD Grants  CX001611, CX00812 and  BX002908.  
 NIDA Grants  DA024070,  DA043248 and  DA041134.  
 NIMH Grant MH096858.  
 NARSAD  Young Investigator  Award.  
 U.S.  Dept.  of Veterans  Affairs  Mental  Illness  Research,  Education and  

Clinical  Center (MIRECC).  
 The  Depressive and Bipolar Disorder Alternative Treatment  

Foundation (DBDAT).  
 University  of Utah.  
Drug  Company Speaker’s  Bureau:  None.  
Pharmaceutical Stock Shareholder:  None.  
Consultant  To Industry:   Dr. Renshaw receives  consulting  
fees  from Kyowa  Hakko and Tal Medical.  







 Outline / Objectives 
 Discuss VA research that supports the  need for a  “rapid acting” 

treatment for  Veterans  with suicidal ideation.  
 

 Describe  the rationale for studying oral  Uridine as a  “rapid” and 
hypothesis-driven treatment for  suicidal ideation, through its 
shared mechanisms with two other  “anti-suicidal” drugs:  
Lithium and Ketamine.  
 

 Present the:   A)  Clinical  (i.e. suicidal  ideation)  data; and B) 
Neuroimaging  results, from  2 prior studies of Uridine for  Bipolar 
Depression, conducted at the University  of Utah.  
 

 Discuss the translational  integration of pre- and post-treatment 
brain  imaging into  clinical trials,  i.e.  “Target  Engagement.”  
  

 Q & A  



 
    

   
 
  Work With, Create or Administer  Policies   
  Regarding, or  Make Decisions  That Potentially  
  Affect  –  Veterans with Suicidal Ideation?  

 Yes.  

 No.  

Poll Question #1 
 Do You Currently Fulfill a Role in the VA 

Healthcare System, That Requires You to: 



    

   
                   

Veteran Suicide:  The Scope of the Problem (2001-14) 

 An average of  20  Veterans died by  suicide each day.  
 
 

 The rate of  suicide among Veterans has increased  by  31%.  
 
 

 Adjusting  for age and  gender, the risk  for suicide is 22%  higher  
among  Veterans vs. civilians.  
 
 

 The increase has disproportionately affected Female Veterans:  
 Suicide  risk is 2.5 times higher  in  Female Veterans  vs. civilians.  

 The suicide  rate  among  Female Veterans  has increased  by  62%.  

Source:  Facts About Veteran Suicide: August 2017 Fact Sheet.  U.S. Department of Veterans Affairs, 
Office of Mental Health and Suicide Prevention (OMHSP). 



 

   
    

 
   

 
 
 

      
  

 
 
 
 

   
    

   

Recent Research May Point to a “Window of Opportunity” 

 23% of Veteran suicides occur within 7 days of the
decedent’s final VA visit, and 51% within 30 days of their
final appointment.
(Smith et al. Journal of Clinical Psychiatry 2011; 72(5):622-9.) 

 A key ‘warning sign’ that increases the risk of death by
suicide is documented Suicidal Ideation (Odds Ratio 3.46). 
(Britton et al. Psychiatry Research 2012;200(2-3):395-9.) 

 “Lack of Access” to mental health services may be 
contributing to high suicide rate among Veterans. 
(Hester RD. International Journal of Mental Health Systems 2017; 11(1):47-50.) 



     

 
 

 

Current VA Research:  Focus on Lithium and Ketamine 

 VA Cooperative Studies Program  (CSP) #590:  Lithium for  Suicidal  
Behavior in  Mood Disorders (Li+).  
 Recruitment  goal is n =1,862 Veterans  at  30 VA  sites.  
 Treatment with Lithium  or  Placebo for  1 year.  

 The ClinicalTrials.gov  website  shows  six Ketamine Studies  (5 for 
Mental Health Indications)  Currently Recruiting:   

http:ClinicalTrials.gov


 Poll Question #2 

 Have you Read and/or Heard About, the 
Excitement Surrounding  Ketamine, as the 
New Rapid-Acting  ‘Wonder Drug’ in 
Psychiatry?  

 Yes.  

 No.  

 I’m  not sure.  



       Ketamine: Intravenous (I.V.) Anesthesia Drug Has Generated Excitement 





     
     
Neuroimaging Shows Ketamine Increases the Brain Levels of
Two Amino Acid Neurotransmitters: GABA and Glutamine 



  
Disruption of the Glutamate-Glutamine-GABA 
System is Implicated in Suicide and Depression 



    
    

 
 

 
 

 
 

 

In vivo measurement of Glutamate, Glutamine and GABA: 
Two-dimensional J-Resolved Proton-1 MR Spectroscopy and Prior Knowledge Fitting (ProFit) 

Gln, Glutamine 
Glu, Glutamate 
Gly, Glycine 
GSH, Glutathione 
Ins, myo-Inositol 
Asp, Aspartate 
NAA, N-acetylaspartate 



     
  

Ketamine works through, and its antidepressant effect is dependent on,
mTOR (aka mTORC1; the Mechanistic Target of Rapamycin) 



   

      

The Function of mTOR is to Activate Pyrimidine Synthesis… 

…and the Endogenous, Circulating Pyrimidine in Humans = Uridine 





     Full-text PDF hard copies of all references are available from Dr. Kondo. 



  

 
 

Uridine: Advantages Over Ketamine and Lithium 
 SAFETY:  Uridine is  a  constituent  of  human breast  milk,  and commercial  

infant  formula  (e.g. Enfamil,  Similac). 
(Thorell et al.  Pediatric Research 1996;40(6):845-52; Alles  et al.  Current Paediatrics  2004;14(1):51-63.)  
 

 TOXICITY:   Ketamine is  a derivative of  Phencyclidine (a.k.a. PCP  or “Angel  
Dust”).  This makes Ketamine  a psychotomimetic  drug, gives it  dissociative 
properties, and  also means it h as significant  abuse potential. 
(NIDA  Research Report  Series: Hallucinogens and Dissociative  Drugs.  U.S. National Institutes  of Health; 
2015.)  
 

 TOXICITY:   Lithium is  fatal  in overdose,  and can cause permanent  Brain 
Damage.  If taken for several  months  or  years,  it often  causes  damage  to 
the Kidneys  and Thyroid.   
 

 COST:   Uridine is orally administered.  However Ketamine is  given  I.V.,  and 
Lithium requires  frequent lab studies/blood work.  
 

 ACCESS:   Primary Care Clinicians  (i.e. Internal Medicine,  Family Practice, 
OB-GYN, Nurse Practitioner,  Physician Assistant,  Urgent Care,  CBOC,  etc.) 
may  not feel comfortable prescribing  either  Ketamine or  Lithium. 
 Also  –  their  VA privileges  and credentialing  may  not allow them to.  



   
    

     
   

   
     

 
 

     
      

   
      

      
   

 
 

   
   

    
  

   
   

Ketamine:  Specific Concerns for Military Veterans 
 A survey of Military Anesthesiologists revealed concerns regarding

delirium, when Ketamine is administered to patients with a history of the 
following:  combat veterans, soldiers with traumatic brain injury (TBI), and 
patients with post-traumatic stress disorder (PTSD).
(Wilson JT. American Academy of Nurse Anesthetists Journal 2014;82(5):355-62.) 

 A Systematic Literature Review concluded the anti-suicidal effect of 
Ketamine is short-lived, lasting from 1-2 days up to a maximum of 10 days. 
Therefore Ketamine may require repeated administration, if given as a
treatment for suicidal ideation; in addition, it is unknown if subsequent
Ketamine treatments will have the same clinical effect. 
(Reinstatler and Youssef. Drugs in R&D 2015;15(1):37-45.) 

 There are multiple reports of Ketamine-associated bipolar manic episodes,
tolerance and addiction, and dysphoric mood –
however, even more concerning are reports of Delayed-Onset Suicidal 
Ideation (Niciu et al. Journal of Psychopharmacology 2013;27(7):651-4) associated 
with Ketamine treatment, and Completed Suicide (Dinis-Oliveira et al. Forensic 
Science International 2010;202(1-3):e23-7) while under the influence of Ketamine. 



 Poll Question #3 

 Do  you Believe it Could “Make a  Difference” at Your 
VA Medical Center,  if Non-Mental Health  Clinicians  
Had Access  to  Prescribing a Safe  and  Effective  Oral  
Medication, f or Veterans w ith Suicidal  Ideation?  

 Yes.  

 No.  

 Maybe.  

 I don’t  know.  



    Prior Studies of Uridine (Pyrimidines) Conducted by Dr. Perry Renshaw 
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     Study #1:  Open-Label Uridine for Adolescent Bipolar Depression 



    
  

Study #1:  Open-Label Uridine Clinical Trial – Children’s Depression
Rating Scale-Revised (CDRS-R), Suicidal Ideation Item 



 

 

   Study #2:  Placebo-Controlled Uridine Clinical Trial 

Depression  

Scores   
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Study #2: Placebo-Controlled Uridine Clinical Trial
Columbia-Suicide Severity Rating Scale (C-SSRS) Results 



    
 

  
 

Study #2:  Brain GABA, and 
the Glutamine/Glutamate 
Ratio (Gln/Glu) in the 
Uridine vs. Placebo Groups 



Imaging Studies of Ketamine:  
 Impact  on Glutamine  and  GABA  





 
    

 
   
    
   

   
        

     
   

 

 
          

        
       

      
     

      

      
     

      

Progress-to-Date 
• The U.S. Food and Drug Administration (FDA) has sanctioned the study, after much discussion 

and debate. 
• The University of Utah Institutional Review Board (IRB) application has been approved. 
• We have received a Certificate of Confidentiality for the study. 
• Year 1 funds arrived on-station in at the Salt Lake City VA on 27 February 2018. 
• The study recruitment materials have been created and approved. 
• The Salt Lake City R&D office is working with the University of Utah, and VA VISN 19, on the 

contracts required to allow us to perform our neurochemistry brain scans. 
• Two Veteran participants enrolled last week! 

Anticipated Outcomes 
Short Term:  Our immediate goal is to examine the feasibility of conducting a VA clinical trial where the 
inclusion criterion, treatment target, and primary outcome measure is “Suicidal Ideation” (SI) itself – as 
opposed to an DSM-5/ICD-10 diagnosis such as depression, bipolar disorder, PTSD or TBI. Cross-
sectional neuroimaging studies of SI have been conducted, but rarely has a prospective, placebo-
controlled clinical trial of SI been attempted; on the contrary, treatment studies inside and outside of 
VA traditionally ‘exclude’ individuals who present with suicidal risk. 

Long Term: The long-term goal of this research is to develop Uridine and related treatments for use in 
Veterans who are at-risk for suicide, while using non-invasive Magnetic Resonance Spectroscopy brain 
imaging to elucidate the neural substrates of suicidal behavior in the VA patient population. 
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