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1. INTRODUCTION:

2. KEYWORDS:

3. ACCOMPLISHMENTS:

What were the major goals of the project? 

 

 

 

 

 

 

 

 

 

Task/Subtask Percent Completed 

Task 1: Study Preparation 100% 

Subtask 1a: Prepare Regulatory Documents and Research 
Protocol 

100% 

The objectives of this study are to evaluate the efficacy and safety of the alpha-1 AR antagonist 

drug prazosin as a prophylactic medical treatment for persistent posttraumatic headaches 

(PTHAs). These objectives will be accomplished by conducting a randomized placebo-controlled 

double blind trial of prazosin vs placebo in Iraq/Afghanistan Service Members and Veterans with 

frequent persistent PTHAs. 

Specific Aim 1: To determine the effect of prazosin compared to placebo on HA frequency, HA 

severity and duration, use of abortive/analgesic medications, and HA-related disability 

Specific Aim 2: To determine the effect of prazosin on sleep disturbance, PTSD symptoms, 

depression symptoms 

Headaches following combat-related mild traumatic brain injury (mTBI) are common, can be 

refractory to standard therapies, and may persist and worsen to become a debilitating chronic 

pain syndrome. The purpose of the proposed study is to evaluate the centrally acting alpha-1 

adrenoreceptor antagonist drug prazosin as a prophylactic treatment for chronic posttraumatic 

headache. The impetus for this study comes from a large open-label case series in Iraq and 

Afghanistan Veterans with mTBI and posttraumatic headaches and data from a placebo-

controlled trial evaluating use of prazosin for PTSD in Iraq and Afghanistan active-duty Service 

Members that found beneficial effect of prazosin for decreasing the frequency and severity of 

headaches, in addition to decreasing PTSD-related symptoms and improving the quality of sleep. 

The objectives of this study will be accomplished by conducting a randomized placebo-

controlled double blind trial of prazosin vs placebo in active-duty Service Members and 

Veterans with persistent PTHAs. This RCT builds upon strong open label study data from a case 

series (n=62) performed by Robert Ruff, MD (then VA National Director of Neurology) 

published in 2012. 

Headache, Posttraumatic headache, Headache Disorders, combat trauma, mild traumatic brain 

injury (mTBI), Adrenergic alpha-1 Receptor Antagonists, prazosin, concussion 



Coordinate with Sites for CRADA submission 100% 

Finalize consent form and human subjects protocol 

100% – Main & HIPAA and 

HIPAA prescreening waiver 

of consent completed. 100% 

Site specific addendum 

completed. 

Coordinate with Sites for Madigan IRB protocol submission 100% 

Coordinate with Sites for Military 2nd level IRB review 
(ORP/HRPO) 

100% 

Submit amendments, adverse events and protocol deviations 

100% Change of PI 

Amendment submitted and 

approved by RHC-P and 

ORP/HRPO IRBs. 

Modification related to VA 

Protocol 7.0 and 8.0. 

Certificate of Confidentiality 

extension approved by DHHS. 

Coordinate with Sites for annual IRB report for continuing review 
100% Approved 01/19/2021. 
Renewed annually through 
September 2023.  

Milestone Achieved: Local IRB approval at Madigan/JBLM 100% 

Milestone Achieved: CIRO, ORP/HRPO approval 100% 

Subtask 1b: Study Preparation 100% 

Prepare recruitment and informational materials 100% 

Identify potential referring clinicians 100% 

Set up phone contact line 100% 

Train study staff on exam procedures, rating scales, data recording 100% 

Milestones Achieved: Recruitment materials and venues finalized; 
phone contact line and database established; research staff 
trained 

100% – recruitment materials 

approved, venue, and phone 

contact line finalized. 

Task 2: Recruit Study Participants and Perform Study Procedures 

Subtask 2a: Recruit Study Participants on a Rolling Basis 100% 

Respond to potential participant request for information; mail out 
informational materials and consent forms 

100% 

Subtask 2b: Perform Study Procedures 100% 



Milestone Achieved: 100 participants completing all study 
procedures. 

100% -- 174 participants 
consented, following screening 
96 were randomized with 96 
completers. 

Task 3: Data Management and Statistical Analysis 

Subtask 3a: Continuous double data entry and data cleaning 90% 

Subtask 3b: Final data cleaning in preparation for data 
analysis 

90% 

Subtask 3c: Statistical analysis of data 50% 

Milestones Achieved: All data entered, cleaned, and analyzed 90% 

Task 4: Reporting and Presentation/Manuscript Preparation 

Task 4a: Write and submit necessary reports to the DoD 100% 

Task 4b: Share findings with all investigators 90% 

Task 4c: Present results at scientific meetings, write and 
submit manuscripts 

50%, see details below 

Milestone Achieved: Dissemination of study results 50% 

What was accomplished under these goals? 

An intent-to-treat analysis of the first 48 study participants randomized since study inception (32 

prazosin and 16 to placebo) has been completed, and published as the lead article in the Headache: 

Journal of the American Headache Society. This manuscript is appended to this report as Appendix 

2. Participant flow for the intent to treat analysis is shown in Figure 2. Study population

demographics at Baseline, to include age at time of mild traumatic brain injury (mTBI), mechanism

of injury, days from mTBI to onset, other pertinent demographics, are shown in Table 2.

For the primary outcome measure (change from baseline in 4-week headache frequency) as shown 

in Table 4, the reduction in headache frequency for the prazosin group for the final 4 weeks of study 

drug treatment was 11.9 ± 1.0 days compared to a reduction of 6.7 ± 1.5 days for the placebo group. 

The overall differences in headache frequency trajectory by treatment group were significant (p=. 

010). Table 4 also shows an additional measure of efficacy, the number of participants achieving at 

least a 50% reduction in headache frequency, revealed that at week 12 of treatment, 70 ± 8% of 

those in the prazosin arm had a =50% reduction in headache frequency compared to 29 ± 12% in 

the placebo arm. This was statistically significant (p=0.0035). An additional secondary outcome 

measure, change in headache-related disability and quality of life, was assessed using the Headache 

Impact Test-6 (HIT-6). As shown in Table 5, at baseline, both the prazosin and placebo groups had 

mean HIT-6 scores within the “severe impact” range (mean ± SE prazosin 61.0±1.5 vs. placebo 

63.6±2.1). Participants in the prazosin group showed a significantly greater reduction over time in 

HIT-6 scores compared to the placebo group, p=0.020. For the final 4-week maintenance dose 

period (week 12), mean scores were reduced to the “some impact” range in the prazosin group, 

whereas mean scores remained in the “severe impact” range in the placebo group.  



As shown in Figure 2, the trial completion rate of 94% in the prazosin group and 88% in the 

placebo group indicate that prazosin was well tolerated in the administered dose as shown in Table 

3. Table 1 presents the targeted dose titration schedule. Anticipated prazosin-related adverse events

are summarized in Table 6. Adverse effects, while more common in the prazosin treatment group,

were generally mild to moderate and usually resolved during the titration phase. Adverse events

were not intolerable as demonstrated by the high completion rate in Figure 2.

Enrollment was completed in the 2022-2023 project year. The data from the final 48 participants 

will be cleaned, data entered, and statistical analysis completed by end April 2024. A manuscript 

describing results will be submitted for publication by end May 2024. This work will be conducted 

outside of the project period and will not require DoD support. 

What opportunities for training and professional development has the project provided? 

How were the results disseminated to communities of interest? 

Publication: 

Mayer CL, Savage PJ, Engle CK, Groh SS, Shofer JB, Hargrove AM, Williams TJ, Poupore EL, 

Hart KL, Riechers RG 2nd, Ruff RL, Peskind ER, Raskind MA. Randomized controlled pilot trial 

of prazosin for prophylaxis of posttraumatic headaches in active-duty service members and 

veterans. Headache. 2023 Jun;63(6):751-762. doi: 10.1111/head.14529. Epub 2023 Jun 14. PMID: 

37313689. 

Abstracts/Posters: 

Competitive – accepted. Savage P, Raskind M, Mayer C. “Randomized Controlled Trial of Prazosin 

for Prophylaxis of Posttraumatic Headaches in Active-Duty Service Members and Veterans – Pilot 

Data” Association of Military Surgeons of the United States (AMSUS) – The Society of Federal 

Health Professionals Annual Meeting. National Harbor, MD February 13-16, 2023  

Mayer C, Raskind M, Savage P. Randomized Controlled Trial of Prazosin for Posttraumatic 

Headaches – Pilot Study Results. Headache Cooperative of the Pacific Annual Meeting. Ojai, CA 

January 27- 28, 2023 

Li, Y.I., Rau, H.K., Engle, C. K., Gunn, H., Raskind, M., & Mayer, C. L.: Characterizing 

actigraphy-measured sleep disturbances in Veterans and service members with chronic post-

traumatic headaches following mild traumatic brain injury. SLEEP conference, June 2022 

Raskind M, Mayer C, Savage P. Randomized Controlled Trial of Prazosin for Prophylaxis of 

Posttraumatic Headaches in Active-Duty Service Members and Veterans. Accepted (competitive 

submission) abstract/poster for Madigan Army Medical Center Research Day presentation, May 8, 

2022. 

The Madigan Site PI was actively involved in the clinical research process and this project 

demonstrated a significant collaborative effort between VA and DoD team members and the VA 

Coordinating Center. This RCT was the central professional development component for the VA 

Career Development Award of Dr. Cynthia Mayer, Neurologist.  



Savage P, Raskind M, Mayer, C. Randomized Controlled Trial of Prazosin for Prophylaxis of 

Posttraumatic Headaches in Active-Duty Service Members and Veterans. Invited, Defense Intrepid 

Network Brain Injury Awareness Month publication, March, 2022. 

Mayer C, Raskind M. Invited virtual presentation to the VA National Mental Illness Research, 

Education, and Clinical Centers (MIRECC) “Prazosin for Posttraumatic Headaches – Randomized 

Controlled Trial in Veterans and Active-Duty Service Members.” Marcy 16, 2022 

Mayer C, Raskind M, Savage P, Peskind E, Engle C, Groh S, Crews L, Shofer J. Randomized 

Controlled Trial of Prazosin for Posttraumatic Headache Prophylaxis in Veterans and Active Duty 

Soldiers. Poster for American Headache Society annual meeting, June 2020. 

Lectures/Presentations: 

Raskind, M “Beyond PTSD: Prazosin for Alcohol Use Disorder and Posttraumatic Headaches” 

Joint Base Lewis-McChord, Brain Injury Awareness Conference, March 26, 2024 

Mayer C, Raskind M. Prazosin for Prophylaxis of Posttraumatic Headaches - Pilot Randomized 

Controlled Trial in Veterans and Active-Duty Service Members. PTH Brown Bag presentation 

(virtual). Center for Neuroscience and Regenerative Medicine, Clinical Trials Unit Uniformed 

Services University of the Health Sciences, November 10, 2022 

Raskind, M. Panel Chair, “Prazosin for Neuropsychiatric Disorders Beyond PTSD: Efficacy Signals 

for Alcohol Use Disorder, for Chronic Posttraumatic Headache, and for Disruptive Agitation in 

Alzheimer's Disease” Mayer, C presenting component 'Randomized Controlled Trial of Prazosin 

for Prophylaxis of Posttraumatic Headaches' American College of Neuropsychopharmacology 

Annual Meeting. Phoenix, AZ, December 4-7, 2022 

Mayer C, Raskind M. Prazosin for Posttraumatic Headaches – Randomized Controlled Trial in 

Veterans and Active-Duty Service Members. Invited (virtual) presentation for National Mental 

Illness Research, Education, and Clinical Centers, March 16, 2022. 

National VA Center for Information Dissemination and Education Resources (CIDER) Ralph G. 

DePalma Memorial TBI Clinical Strategies Webinar September 7, 2021 (240 attendees) 

Platform Presentation Defense Intrepid Network Symposium presentation. September 16, 2021 

(judged “first runner up”) 

Informational Video: 

Raskind M, Savage P, Mayer C. Treating TBI Headaches at Dept of Defense Intrepid Spirit 

Centers, sponsored by the Intrepid Fallen Heroes Fund, April 5, 2022 

VA external blog “VAntage Point” at https://www.blogs.va.gov/VAntage/ 

What do you plan to do during the next reporting period to accomplish the goals? 

We plan to submit a second manuscript for publication describing results for all 96 completers. 

There is nothing additional to report. 



4. IMPACT:

What was the impact on the development of the principal discipline(s) of the project?

What was the impact on other disciplines? 

What was the impact on technology transfer? 

What was the impact on society beyond science and technology? 

5. CHANGES/PROBLEMS:

Changes in approach and reasons for change

Actual or anticipated problems or delays and actions or plans to resolve them 

In 2017, there were significant delays in obtaining regulatory approval and the CRADA between 

Madigan AMC and the Henry Jackson Foundation. Recruitment at VA Puget Sound was 

challenging until we established a presence in the primary care clinics. In 2018, the PI of the 

Madigan Army Medical Center site was changed. 

From 2020, the study team encountered the adverse impact of the COVID-19 pandemic, which 

initially led to a shutdown of all clinical research at both sites, and which was followed by evolving 

COVID-19 policies. To address these challenges, our team developed innovative approaches to 

remote assessment that enabled recruitment to resume in a timely fashion, and strong relationships 

within and between the sites enabled continued recruitment, enrollment, and successful study 

completion. 

The demonstration of prazosin’s efficacy for PTH provides a novel treatment for often intractable

PTH following mTBI in both psychiatric and neurologic practices in VA and DoD.

An effective pharmacologic treatment for PTH also facilitates psychologist and rehabilitation 

therapists to better assist PTH patients. 

Nothing to report -- Because prazosin is an inexpensive generic medication long off patent, 

technology transfer is not a meaningful issue. 

Because PTH is the most common long-term problem following traumatic brain injury in 

civilians (motor vehicle accidents, contact sports injury), a trial of prazosin for civilian PTH is 

warranted

Significant changes to the objectives and scope of the project were not made. Significant changes

to the project have been previously reported and are discussed below. These include:

- 06/2017: added DoD independent research monitor;

- 08/2018: PI change at Madigan Army Medical Center site; and,

- 06/2020 & 09/2020: notifications regarding curtailment and resumption of clinical research due

to COVID-19.



Changes that had a significant impact on expenditures 

The project received no-cost extensions for the period 09/30/2020-09/29/2023. Funds were 

available for the additional three years due prudent fiscal management and institutional support 

from VA. 

Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or 

select agents 

Significant changes in use or care of human subjects 

Significant changes in use or care of vertebrate animals 

Significant changes in use of biohazards and/or select agents 

6. PRODUCTS:

• Publications, conference papers, and presentations

Journal publications.

Mayer CL, Savage PJ, Engle CK, Groh SS, Shofer JB, Hargrove AM, Williams TJ, 

Poupore EL, Hart KL, Riechers RG 2nd, Ruff RL, Peskind ER, Raskind MA. Randomized 

controlled pilot trial of prazosin for prophylaxis of posttraumatic headaches in active-duty 

service members and veterans. Headache. 2023 Jun;63(6):751-762. doi: 

10.1111/head.14529. Epub 2023 Jun 14. PMID: 37313689. Federal support was 

acknowledged. 

Books or other non-periodical, one-time publications. 

Other publications, conference papers and presentations. 

• Website(s) or other Internet site(s)

• Technologies or techniques

There were no significant changes in the use or care of human subjects. The study obtained and 

renewed a Certificate of Confidentiality to protect human data. 

N/A 

N/A 

Nothing to report. 

See, “How were results disseminated to Communities of Interest”. 

Nothing to report.

VA external blog “Vantage Point” at https//www.blogs.va.gov/Vantage/ 



• Inventions, patent applications, and/or licenses

• Other Products

7. PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS

What individuals have worked on the project?

Nothing to report.

Nothing to report.
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What other organizations were involved as partners? 

8. SPECIAL REPORTING REQUIREMENTS

QUAD CHARTS: An updated Quad Chart is attached.

9. APPENDICES:

Appendix 1 – Bibliography

Appendix 2 – Published Manuscript

Organization Name: Madigan Army Medical Center (Madigan) and Henry M. Jackson Foundation 

(HMJF) 

Location of Organization: Tacoma, WA 

Partner’s contribution to the project: This study is an important example of a successful research 

collaboration between the Department of Defense (Madigan/HMJF) and Department of Veterans 

Affairs (VA Puget Sound/SIBCR). Madigan and HMJF are partners in this collaboration. Dr. 

Savage is the site PI for the subaward to HMJF, which manages the study at Madigan. During 

2015-2023, the subaward funded research activities at Madigan, to include use of personnel and 

facilities and pharmacy costs. 
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Posttraumatic Headaches in Active-Duty Service Members and Veterans. Invited, Defense Intrepid 

Network Brain Injury Awareness Month publication, March, 2022. 

Mayer C, Raskind M. Invited virtual presentation to the VA National Mental Illness Research, 

Education, and Clinical Centers (MIRECC) “Prazosin for Posttraumatic Headaches – Randomized 

Controlled Trial in Veterans and Active-Duty Service Members.” Marcy 16, 2022 

Mayer C, Raskind M, Savage P, Peskind E, Engle C, Groh S, Crews L, Shofer J. Randomized 

Controlled Trial of Prazosin for Posttraumatic Headache Prophylaxis in Veterans and Active Duty 

Soldiers. Poster for American Headache Society annual meeting, June 2020. 

Lectures/Presentations 

Raskind, M “Beyond PTSD: Prazosin for Alcohol Use Disorder and Posttraumatic Headaches” 

Joint Base Lewis-McChord, Brain Injury Awareness Conference, March 26, 2024 

Mayer C, Raskind M. Prazosin for Prophylaxis of Posttraumatic Headaches - Pilot Randomized 

Controlled Trial in Veterans and Active-Duty Service Members. PTH Brown Bag presentation 



(virtual). Center for Neuroscience and Regenerative Medicine, Clinical Trials Unit Uniformed 

Services University of the Health Sciences, November 10, 2022 

Raskind, M. Panel Chair, “Prazosin for Neuropsychiatric Disorders Beyond PTSD: Efficacy Signals 

for Alcohol Use Disorder, for Chronic Posttraumatic Headache, and for Disruptive Agitation in 

Alzheimer's Disease” Mayer, C presenting component 'Randomized Controlled Trial of Prazosin 

for Prophylaxis of Posttraumatic Headaches' American College of Neuropsychopharmacology 

Annual Meeting. Phoenix, AZ, December 4-7, 2022 

Mayer C, Raskind M. Prazosin for Posttraumatic Headaches – Randomized Controlled Trial in 

Veterans and Active-Duty Service Members. Invited (virtual) presentation for National Mental 

Illness Research, Education, and Clinical Centers, March 16, 2022. 

National VA Center for Information Dissemination and Education Resources (CIDER) Ralph G. 

DePalma Memorial TBI Clinical Strategies Webinar September 7, 2021 (240 attendees) 

Platform Presentation Defense Intrepid Network Symposium presentation. September 16, 2021 

(judged “first runner up”) 

Informational Video 

Raskind M, Savage P, Mayer C. Treating TBI Headaches at Dept of Defense Intrepid Spirit 

Centers, sponsored by the Intrepid Fallen Heroes Fund, April 5, 2022 

VA external blog “VAntage Point” at https://www.blogs.va.gov/VAntage/ 

https://www.blogs.va.gov/VAntage/
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