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Introduction

The U.S. Air Force Medical Service presented the sixth annual Air Force Medical Research Symposium coordinated by the
Air Force Medical Support Agency’s Research and Development Division (AFMSA/SGRS). The symposium was held on 2-
4 August 2011 in the Washington DC area at the Gaylord National Resort Hotel and Convention Center in National Harbor,
MD. The symposium featured two half-days of plenary sessions, one and a half days of scientific presentations, and a poster

session.

The symposium was organized into several tracks to include Enroute Care, Force Health Protection, Healthcare Informatics,
Operational Medicine (In-Garrison Care), and Psychological Health/Traumatic Brain Injury, as follows:

The Enroute Care Track addressed science and technology targeted at the continuum of care during transport from
point of injury to definitive care including, but not limited to: Casevac, Medivac; Aeromedical Evacuation; Critical
Care Air Transport; and Patient Staging. Further areas addressed included: patient stabilization; patient preparation
for movement; impact of in-transit environment on patient and AE crew physiology; human factors concerns for AE
crew or patient population; AE/medical personnel training; infectious disease/control; burn management; pain
management; resuscitation; lifesaving interventions; and nutrition research in the enroute care environment.

The Force Health Protection Track focused on prevention of injury and illness and the early recognition or detection
of emerging threats for in-garrison or deployed operations. Topics of interest include research in bio-surveillance,
infectious  disease, emerging threats (pandemic response), protective countermeasures, disaster
response/consequence management, toxicology/health risks (e.g., particulates nanomaterials, radiation, etc.),
monitoring disease trends, other areas of preventive medicine, public and environmental health relevant to the
military workforce.

The Healthcare Informatics Track focused on the use of innovative information management & technology solutions
that enhance healthcare delivery at any point of the full spectrum of patient care to include medical simulation and
training.

The Operational Medicine (In-Garrison Care) Track focused on care delivered in the outpatient or inpatient in-
garrison setting and on enhancing the performance of airman in challenging operational and expeditionary
environments.

The Psychological Health/Traumatic Brain Injury Track addressed topics pertaining to screening, diagnosis, and
treatment of TBI and/or Psychological Health in the military community. Specific focus areas within Psychological
Health included depression, substance use disorders, family functioning, and suicide prevention. Topics of special
interest included field-deployable diagnostic tests for mild TBI (concussion), blast modeling, large epidemiologic
studies of Psychological Health and TBI, and strategies for translating research into practice.

These proceedings are organized into five volumes, as follows:

Volume 1. This volume is a general overview of the entire 2011 Air Force Medical Research Symposium and
includes abstracts of all the oral presentations and posters. First presented is the symposium’s opening
plenary session, followed by the abstracts from the four technical tracks, and then the closing plenary
session. The abstracts associated with the poster session are in the last section of these proceedings. The
agenda for the overall symposium is in Appendix A, attendees are listed in Appendix B, and continuing
education information is in Appendix C of this volume. Appendices D-J are copies of presentation
slides from the plenary sessions.

Volume 2. This volume contains abstracts and presentation slides for the Enroute Care Track.

Volume 3. This volume contains abstracts and presentation slides for the Force Health Protection Track.

Volume 4. This volume contains abstracts and presentation slides for the Healthcare Informatics Track.

Volume 5. This volume contains abstracts and presentation slides for the Operational Medicine (In-Garrison Care)
Track.

Volume 6. This volume contains abstracts and presentation slides for the Psychological Health/Traumatic Brain
Injury Track.
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The Armed Forces Institute of Regenerative Medicine: Bone and Nerve Regenerative Programs
AFMS/SG

Brig Gen Michael Yaszemski

The Armed Forces Institute of Regenerative Medicine (AFIRM) is a consortium of military medical treatment
facilities, academic clinical and research institutions, and industry partners. The consortium's goal is to provide
novel treatment modalities for our nation's wounded warriors in five broad areas: limb reconstruction and
regeneration, burn treatment, scarless healing, craniofacial reconstruction and regeneration, and skin
regeneration. Several of the AFIRM projects have reached human use, and several more are poised to do so as
AFIRM enters its fourth year in the Summer of 2011. This presentation will cover the AFIRM bone and nerve
regeneration programs. The nerve regeneration scaffold consists of a biodegradable polymer that is fabricated
into a tube and lined with bioactive molecules. A clinical study of 6 cm nerve defects will begin this year. The
bone regeneration scaffold to treat segmental bone defects consists of a structural polymer that is fabricated into
a porous three dimensional scaffold, surface coated with a calcium phosphate material, and which delivers bone
growth factors in a controlled fashion to direct the new bone growth. This treatment enters large animal testing
in 2011.

This partnership is committed to providing tools for optimum treatment of those colleagues who have been
injured in the service of our country.
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The Armed Forces Institute of
Regenerative Medicine: Bone and Nerve
Regenerative Programs

Michael J. Yaszemski, M.D., Ph.D.

Brigadier General, USAF, MC, FS
AFMS/8G, Washington, DC
Professor of Orthopedic Surgery and Biomedical Engineering
Mayo Clinic, Rochester, MN

Qutline
e The Armed Forces Institute of
Regenerative Medicine (AFIRM)

s Clinical needs for bone and neurologic
tissue regeneration

s Tissue Engineering: polymer and scaffold
design, synthesis, and fabrication

¢ Preclinical bone and nerve studies, and
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Armed Forces Institute of
Regenerative Medicine (AFIRM)

¢ Total 5 yr funding (2008-2013) of >$250M

$100M US Government funding from Army,
Navy, Air force, VA, and NIH

$68M Matching funds from state
governments and participating
universities

$109M in pre-existing government
research projects directly related to the
deliverables of the AFIRM @g

AFIRM Goal: To Heal our Wounded Warriors
Five Areas of Emphasis

¢ Craniofacial Reconstruction
¢ Scarless Healing

eLimb Salvage and
Reconstruction

¢ Treatment of Compartment
Syndrome

¢ Burn Repair
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Designing a Safer OR to ICU Hand-Off
81 MSGS/SGCX
Lt Col Broadus Atkins

Background: Clinical transfer of patient care from one medical unit/service to another is high-risk and error-
prone. We examined a tertiary VA medical center’s current OR-to-ICU handover protocols, quality, and
provider satisfaction and reviewed available literature on ICU patient transfers to redesign and standardize the
handover process. Methods: After institutional approval, data were acquired through (1) observation of 50 OR-
ICU handovers, (2) provider surveys eliciting perceived deficiencies and proposed modifications, and (3) 25
focus-group interviews evaluated with ‘open coding’ strategy. Methodical literature review was conducted
using PubMed and ProQuest databases (keywords: ‘handover’, ‘handoff’, ‘patient transfer’ and/or ‘post
operative’, ‘post anesthesia’, ‘anesthesia’, ‘surgery’, ‘operating room’, ‘ICU’, “critical care’, ‘intensive care’,
‘surgical intensive care’, “‘admission’, ‘communication’, and ‘team’). Results: 500 published manuscripts were
reviewed; 30 (6%) focused on postoperative handovers; 14 manuscripts provided evidential support for
proposed solutions to handover difficulties. Handover observations, survey reviews, and interview analysis
revealed that technical handover processes were often compromised by ineffective communication
(simultaneous conversations or task performance during handover, artificial distractions, inconsistent role
participation, inattention due to time pressure), poorly coordinated task prioritization, and incongruous priorities
of task performance and information exchanged between transferring and receiving teams. A new, standardized
model for OR-ICU handover was devised. Conclusions: Previous OR-ICU handover processes were flawed and
not uniformly conducted. Using these data, a redesigned handover, based on structured verbal reporting and
establishment of a communication platform, was constructed. High-fidelity patient simulation will allow testing,
staff training, and tool refinement prior to clinical introduction of the new handover process.
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Variations in the Management of Hypertension in Active Duty Airmen — INC7 Revisited
AFMSA/SG6H
Dr. Celan Alo

A cross-sectional retrospective design was employed to describe the management of hypertension by estimating
the patterns of use of antihypertensive agents and lifestyle modification (LSM) counseling in a cohort of
hypertensive patients among active duty airmen (ADAF). We compared available data for 2003 and 2009. All
eligible ADAF were screened and classified as having hypertension based on two elevated blood pressure (BP)
readings, diagnostic information in the form of ICD 9CM codes, and prescription drug use from pharmacy
dispensing records. All available BP data were extracted from the Preventive Health Assessment and
Individual Medical Readiness (PIMR) files. For this study, we only included the most recent documented BP
reading during the reporting calendar year. For each study year, we compared the its representative BP reading
with the following year’s representative BP measurement to identify those with hypertension based on two
elevated BP readings. Data show that the number of ADAF who were hypertensive or had BP in the
hypertension range increased significantly from 7 percent in 2003 to 9 percent in 2009 (p<.0001). Of these, 91
percent are either diagnosed or treated and about 9 percent are untreated. About 33 percent of study subjects
had any LSM counseling. Only 16 percent of study subjects who were receiving antihypertensive drugs were
on thiazide diuretics while a large proportion was receiving ACE inhibitors (28 percent) followed by beta
blockers (17 percent). Overall BP control rate was 80 percent.
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= Expenditures for medical services have been rising,
especially prescription drug costs?

= Available national data are mostly fram cross-sectional
surveys, epidemiological investigations, community studies,
HMOs, and reports of physician office practices® using
different populations -- None of these studies are using AF
population data

! Liayd-Jones, atal. Heart disesse and stroke ststistics ~ 2003 update. Gircuiation 2009:115(2re21-181.

2 Devine Ji, Trice 8, Spridgen SL, Bacan TA. Trends in Fressriplion Dy Utilization and Sperding far the Cepartmentaf
Defense, 2002-2007. Mifary Medicine, 174: Sept 2008

3angT.J, Vasan R. Epidemialagy of Uncontrolled Hypartension in the United States. Gicufation. 2005,112: 16611852,

FAUUEUUTT W TEdIrny Hesyies
Thiazide-type diuretics should be included in initial therapy
BP control only occurs with motivated patients who trust their
clinician
Benefits of lowering BP
= Incidence of stroke reduced by an average of 3540 percent
= Incidence of coronary events reduced by 20-25 percent

u Incidence of congestive heart failure reduced by more than
50 percent

Integrity - Service - Excellence
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ADAF, CY03-09

Treatment Guidelines

. . Lifestyle Drug
*
BP Classification | SBP mmHg* | DBP mmHg Maodification | Thermpy**
Normal <120 and <80 Encourage No
Prehypertension 120-139 or 80-89 Yes No
Stage 1 HTN 140-159 ar 90-99 Yes Single Agent
Stage 2 HTN »160 ar >100 Yes Combo
2003 2003 2005 2006 o 2008 2009 = Teeatment determioad by highest BP catagary
W NDRMALRANGE M PRE-HYPERTENSION RANGE * casider mestment foi cowrpelfing infitias veguidiess of oF
STAGE 1 HYPERTENS M RANGEm STAGE 2 HYPERTENSIO N RANGE I Brress 1AV 3005 p 0:25001101 153
Integrity - Service - Excellence a3
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| Study Subjects with BP reading based on 2 Measurements

2004

BP READING

|10039P READING NORMAL| Pre-HTN | STAGEL | STAGEZ

HIN HIN

Integrity - Service -

INORMAL 37,464 19.780| 16,685}

61}
8 B 0
Pra-HTN 53,407| 18, 560| 45,842) 5872
5 8.5 0
STAGE 1 HTN a 1,082] 581 2211
0.5
STAGE 2 HTN 41 241 112]

Excellience

TOTAL= 2,505

m ICD-9 and CPT codes related to lifestyle
modifications (LSM} counseling were identified from
the Standard Ambulatory Data Record (SADR}

m Prescription fills for any antihypertensive drugs
were identified from pharmacy records (PDTS}
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Numbaer of ADAF who are coded, medicated or bath or had BP inthe TOTAL ADAF
hypertension range, 2003-2009 SUBJECTS.
18000 Fyear average | Fopear average
|AGE GRP (53l (54
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10002 2 s 454} 107 23
/ Age, maan 30| 33328 TR
o GENDER
\/ cacedniy Female) 16 194
Waes] 84 806
o _|

RACE
M"' r_ wihite] a7 747
won

Elack] nT 158

[
Z Heftherrnedicated rar codsd but BR n hieHTHangs. I ather 7.7 a5
00 RANK
Jr Enlisted 135 318
N | He0s) B2 47E
wm g we mw  awm mm aws ‘ SHeen] 150 208
Integrity - Service - Excellence 2% Integrity - Service - Excellence

36



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 5 Operational Medicine (In-Garrison)

37



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 5 Operational Medicine (In-Garrison)

u AF Hypertension Study Group

u Col Daniel Burmett, MD, MPH
u Col Al Bonnema, MD, MFH

= Vince Fonseca MD, MPH Questions
m Susan Chao, MS

Integrity - Service - Excellence Integrity - Service - Excellence
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Readiness Optimization through Surgical Outcomes Surveillance

USAF MC
Lt Col John Tokish, MD

Disease and non-battle injuries (D/NBI) of the musculoskeletal system pose a threat to readiness at the unit and
individual levels within the US Military. It is known that “in-garrison” musculoskeletal conditions are highest
contributor to medical profiles, disability, and separation from military service. ~ Conservative estimates of
musculoskeletal D/NBI from 2002 — 2010 within the military active component were 75,000 in the knee and
40,000 in the shoulder. Additionally, 150,000 surgeries to correct these injuries were performed from 2004-
2010. To date, a Department of Defense (DoD) surveillance program for musculoskeletal D/NBI or for the
surgical outcomes to treat these injuries does not exist. A recent literature review found that cost-benefit studies
(using return to duty as the outcome measure) which examine the efficacy of surgical interventions to treat
D/NBI musculoskeletal injuries are lacking. In 2004, the Society of Military Orthopedic Surgeons sought to
address this void in the literature and the persistent lack of evidenced-based medicine to support surgical
decisions to treat musculoskeletal D/NBI; both within the context of the DoD mission. The DoD’s powerful
electronic medical records within the Military Health System (MHS) afford the exceptional opportunity to
develop a surveillance program for such. This presentation will encompass the development of such a
surveillance program that is being led by the US Air Force. Included will be the regulatory and privacy
requirements that have been met to establish this central database using health care data from MHS as well as
future directions.
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Prevention of Low Back Pain in the Military (POLM) cluster randomized trial

US Army-Baylor University
Lt Col John Childs, Associate Professor

BACKGROUND: Effective strategies for the primary prevention of low back pain (LBP) remain elusive. The
prevention of low back pain in the military (POLM) cluster randomized trial investigated whether core
stabilization and/or brief psychosocial education were effective in preventing future LBP episodes.

METHODS: Companies of Soldiers were randomly assigned to receive a core stabilization exercise program
(CSEP) alone, a CSEP with brief psychosocial education program (PSEP), a traditional exercise program (TEP)
alone, or a TEP with PSEP. The randomly assigned programs were performed during 12 week Advanced
Individual Training (AIT). Soldiers were followed monthly for 2 years to determine self-report (onset and
severity) and health care utilization related to initial LBP episode. FINDINGS: Twenty companies consisting of
4,325 Soldiers were enrolled in the trial. There were no differences among the exercise and education programs
for self-report of occurrence and severity of LBP during the subsequent 2 years. There was decreased health
care utilization related to LBP from the PSEP. This effect was noted in both exercise programs resulting in an
overall 3.3% decrease in LBP related health care utilization over 2 years (NNT = 30.3). INTERPRETATION:
Results from the POLM trial suggest that exercise and education approaches may not offer protective benefit for
the development of self-reported LBP. However, decreased health care utilization from LBP may be attainable
with education programs that reduce the fear and threat of LBP. Future trials should investigate cost-benefit and
determine if larger dosages of psychosocial education result in larger decreases in health care utilization.

FUNDING: Peer-Review Medical Research Program of the Department of Defense (PR054098).
Trial registration: NCT00373009
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#Limited work or physical activity ® Cluster randomization of 20 companies
# Duration > 48 hours *TEP
# Caused individual to seek medical care ? TEP+PSEP
% Currently seeking medical care for LBP P CSEP
* Previous medical history including surgery for LBP ? CSEP+PSEP
¥ Currently unable to participate in unit exercise due
to injury in foot, ankle, knee, hip, neck. shoulder, ¥ Individual randomization was not utilized

elbow, wrist, or hand

*# History of fracture (stress or traumatic) in hip
and/or pelvis

% Pregnant

% Transferred from another AIT Company

¥ Detract from unit cohesion
FInevitable contamination of freatment groups
% Burdensome for company instructors
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R —
—— 1 I "
F

T e % Baseline differences across individuals in
i) N N
T the four companies found in age,
e, rbar rrzen, ol B e . . . .
i EE - i education, income, active duty status, time

i t : t in army (P<.05) (Table 2)

it fantnteso et itmtica
frapees aereen b [ # These differences were controlled for in
1 1 .
| Fyreme | | T | Fyre. z,ﬁf,,,, il subsequent analyses
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Figure 1. Flow diagram for patient recruitment and randomization
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Conclusions

* Potential importance for uniformed service
members given high rates of evacuation
due to musculoskeletal pain

* The PSEP was administered in a single,
low-cost session, hence potential for
similar education programs to be done in

60

Conclusion

* Potential application in general society
because the education program could be
adapted to civilian populations

% Future trials should investigate cost-
benefit and determine if larger dosages of
psychosocial education result in larger
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Spinal Injuries Following Ejection
81st AMDS/SGPF
Lt Col Richard Blair

Vertebral fractures are common in those ejecting from aircraft. High G forces experienced during ejection place
significant loading on the vertebral column. The lower thoracic vertebrae are most commonly injured followed
by lumbar vertebrae. Following is a case study a student pilot whom ejected from a USAF T-6 Texan training
aircraft and sustained a compression fracture of the fifth vertebrae. Initial radiographic studies performed
following ejection sequence failed to identify a compression fracture of the fifth thoracic vertebrae. The fracture
was diagnosed two weeks later via MRI after patient complained of non-resolving mid back pain. The Royal
Air Force identified compression fractures in 30-70% of those whom ejected from aircraft. Fractures suffered
during ejection are stable in nature and treatment is conservative. The RAF routinely performs MRI of the
spinal column on all those whom eject from aircraft. The USAF may be well served in the future to adapt a
similar policy in order to avoid a delay in diagnosis of vertebral fractures in those ejecting from aircraft.
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-Hjection associated with high
incidence of vertebral fracture
- Spinal fractures may not be
evident on plain films

-MRI highly sensitive in diagnosis
of compression fractures

-USAF should consider post
ejection MRI for all aircrew
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A New Paradigm for Conducting Air Force Research Air Force Diabetes and Obesity Research Working
Group

59 MDOS/SGO5E
Lt Col Mark True

INTRODUCTION: Diabetes mellitus is costly and presents a major burden on Military Treatment Facilities
(MTFs). There are insufficient clinicians to effectively manage the 47,000 AFMS patients with diabetes
mellitus, and over 100,000 patients with pre-diabetes. Research is needed to determine the optimal use of
personnel and technology to affect the greatest good for these populations. METHODS: A call for multi-base
participation in diabetes research occurred in April 2009, and attendees responded with great interest.
AFMSA/SG9 contracted for research coordinators at six Air Force MTFs. Formal research priorities were
established in Feb 2010, laying the groundwork for future activities. The Air Force Diabetes and Obesity
Research Working Group was formally chartered in November 2010. Its membership consists of clinicians and
research coordinators from Andrews, Keesler, Lackland, Nellis, Travis, and Wright-Patterson AFBs.

RESULTS: The working group produced a Research Development Document, which defines research
priorities; Working Group Charter; Annual Plan; and Strategic Plan. The research priorities include: Primary
Prevention of Diabetes, Technologies to bridge current resource gaps, Models of care to improve outpatient
care, Inpatient diabetes care, Biomarkers to define diabetes populations, and Safety/operational concerns. The
working group also established a coordinated framework by which research concepts are structured and pursued
within these priorities. To date, over 10 new research projects have been established. Of note, 4 multi-base
trials are underway. CONCLUSIONS: The Air Force Diabetes and Obesity Research Working Group can
serve as a effective synergistic model for structuring, conducting, and accomplishing research within the Air
Force Medical System.
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Delivering a Diabetes Prevention Program in a Military Setting
59 MDOS/SGO5E
Maj Lisa Strickland

OBJECTIVE: Diabetes prevention is an important consideration for the military. Lifestyle coaches were
trained by the University of Pittsburgh Diabetes Prevention Support Center to implement the Group Lifestyle
Balance (GLB), an adaptation of the Diabetes Prevention Program intervention, in two US Air Force settings.
Our objective was to determine if GLB delivered to military healthcare beneficiaries resulted in reduction of
risk factors and program satisfaction.

METHODS: The GLB intervention was delivered by face to face group classes or through the GLB DVD over
12 weeks. Program goals are to achieve/maintain weight loss and increase activity. Anthropometric (height,
weight, blood pressure, and waist circumference) and laboratory (fasting glucose, triglycerides, and HDL) were
collected at baseline and 12 weeks. Satisfaction surveys were administered at 12 weeks.

RESULTS: Thirty-two participated in the face to face GLB; 55 in the GLB DVD interventions. Program
attendance rates declined over time. Participants in the face to face lost a median 4.4 Ibs; had an average BMI
decrease 0.75 kg/m2, both statistically significant. Participants in the GLB DVD intervention lost a median 8.9
Ibs, had a decrease of BMI 1.5 kg/m2, and median reduction in waist circumference by 3.81 cm, all statistically
significant. There was high program satisfaction.

CONCLUSIONS: Albeit a limited time frame and sustained program attendance, GLB can be considered a
viable evidence-based risk reduction program for eligible military beneficiaries. The GLB program is an
effective tool to implement lifestyle change for diabetes prevention. Further research is needed to explore
motivational tools to improve adherence.
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+ PREFERRED - ACCEPTABLE
» BMI>25 - (limited staffing option)
. Pre-diabetic - P e s
+ Dietitian
{Commander
» CHCS consult: « Exercise Physiologist permission/letter of
« , N, commitment}
» “ SAMMC Diabetes Prevention + Diabetes educator « Air Foree Fitness Facility
+ List patient contact information . Behaviorist Genter Trainers, Gertified

Personal Trainer (CPT)

+ Licensed Vocational
Nurse

+ Medical Technician

+ Note if there are barriers to brisk walking + Physician

Lifestyle coach must complete training

iding Great Care...Buiiding Warrior Medics fding Great Care...Building Warrior Medics
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USAF Obesity Educator Program

MDOS (Hurlburt AFB, FL)
Dr. Thomas McKnight

Obesity is an epidemic that cost Americans more than $168 billion dollars per year. The TOBESAHOL Study
estimates the DoD ‘s annual medical cost of obesity and overweight at $1.1 billion. In 2007, 12.4 percent Air
Force personnel had a body mass index 30 or greater. Active duty members are at risk for administrative
discharge for being over body fat. In 1999, 600 airmen and women were discharged for being over body fat.
The Diabetes Prevention Program and the Look Ahead Study show 7 to 10 percent sustained weight loss greatly
improves health. The National Weight Control Registry (NWCR), with over 5,000 registrants, has shown long-
term weight management is achievable. The average NWCR registrant lost 66 Ibs and kept it off >5 years. Less
than 5 percent used medication. In 2006, the Certification Board of Obesity Educators (CBOE) was established
to promote continuing commitment to best practices, standards of care, and knowledge of obesity counseling
and education techniques. Curriculum for the certification exam is under development. During this session |
propose a pilot study where Air Force healthcare professionals (physicians, nurses, dieticians, social workers,
and psychologists) are trained as obesity educators to assist Air Force personnel to lose weight and maintain a
healthful weight.
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Dr Lee Kaplan, MD 1. >30% prevalence rate: 9 states now 12 states
Professor of Medicine, Harvard Med School and Director of the
MGH Weight Center and the Obesity Research Center

. 2. 16 states increased rate in one year
Conference on Practical Approaches to Obesity Treatment y

18 June 2om

3. No state now <20% prevalence rate

reer cost: Administrative discharge
Obese (BMI 30 or higher): Career cost: Administrative discharg

Air Force - 12.4%
AFSOC -12.6% (PACAF 13.4%)
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29 y/o airwoman: 45 lbs preg > WC 36 in
Enlisted: 96% (89% active force)

42y/o MSgt (15 yrs AD); s/p back surgery
Female to male: 2:1 -WC 42in

- Focus on Ubesity Frevalence

Tactical: Weight Management Wheel It can be controlled, not cured!
- The Process Wheel

- The Program Wheel
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Primary treatment most diseases is medication: Rimonabant: 2009 - endocannabinoid receptor blocker
-HTN: 10 categories of medications > effective in weight loss. Studied 18,000 over 13

months > Reduction in MI/CVA/death. Increase:

Over 60 choices of single/combo meds peyhiotié icide

Lorcaserin: 2010 - BLOOM study: 47.5% vs 20% lost 5%

Concern: breast/brain tumeors in rats. Re-evaluated?

Obese Americans: 72 million Americans
Sibutramine: On market 13 years > effective
- SCOUT study: 9,800 over 3.4 years Surgery cannot slow, stop, reverse obesity

- 14% increase non-fatal Ml and CVA
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- Over 5,000 registrants

- Average member: 60 Ibs / 5.5 years

- Characteristics: self-monitor (weigh at least weekly)
eat low-fat/high carbohydrate diet
eat breakfast (78% daily, 91% - 4/7)
exercise 60 minutes/day (1%}

United vision = attack wherever found
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Empowerment:
The Program: Personal Responsibility Each healthcare specialty

with assistance

AR LR N wAA fra e ATAA R Wa W AT e

all social and economic settings in Physicians, Nurses, Social Workers,
America. Psychologists, Health Educators,
-Inclusive approach!- Nutritionists, Exercise Physiologist

(www.obesityeducator.org)

92



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 5 Operational Medicine (In-Garrison)

93



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 5 Operational Medicine (In-Garrison)
Phase I: Specialty consultants/IRB/training 2. Retention of qualified airman
Phase II: 6-month wgt loss phase with
18 month maintenance 3. Become DoD/national leader in
Phase: III: Begin 2™ 6-month wgt loss phase effective weight management science
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Intraosseous Infusion Rates Under High Pressure: A Cadaver Study of Anatomical Site Comparisons

711 HPW/USAFSAM-ETS
Maj Joe Dubose

BACKGROUND: Modern combat injuries often involve injuries to the extremities and torso, limiting the
ability of medics to obtain intravenous access for resuscitation. Therefore, combat medics are trained in the use
of intraosseous (10) devices for the delivery of resuscitative fluids after combat injury. However, the optimal
site of insertion for these devices (tibia, humerus, or sternum) has not been well established.

HYPOTHESIS: The optimal site or sites for 10 vascular access in humans, using devices and sites currently
being employed in theater, can be objectively determined using a fresh cadaver model. METHODS: “Fresh”
cadavers, flushed with intravascular detergent solution immediately after arrival to the morgue and stored in a
holding area at 34-36 degrees Celsius until use within 24 to 48 hr, will be utilized for study. 10 infusion devices
will be sited in the proximal tibia, proximal humerus, and sternum. The FAST-1 (Pyng Medical Corp.,
Richmond, British Columbia, Canada) and EZ-10 (VidaCare Corp.,San Antonio, TX), which are U.S. Federal
Drug Administration approved for sternal (FAST-1) and humeral or tibial site ( EZ-IO) and commonly
employed in combat theaters by field medics, will be utilized. A 0.9% saline solution will be infused at each site
in turn, where the volume infused over 5 min using a pressure infuser inflated to 300 mmHg will be measured.
Mean flow rates for each site will be calculated and used to compare mean rates of flow achievable using the
three sites of access in this model. This study will be completed in 8 months.
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* Animal models
* Objective = rapid administration of — Lairet J - U.S. Army Institule of Surgical Research

resuscitative fluids/critical medications for (USAISR)

. . * Humerus better infusion rates than tibia in rabbits
combat casualties who critically need them ) _ _
+ Larger animal studies ongoing

— Limited human skeletal correlation
* By this definition, optimal site = unknown — Particularly sternum
* Small human case series

— No comparison of sites

Team Advospuce Begins Heve! Team Advospuce Begins Heve!
Dk bealon & mvent A Ap proves for pubbo release: cisibuicn & unbeed Case Humber, &4ABW 20119000 100 Jul 2081 Dk bl Sinie e A: Approved or public release: csbulon & Unkeied. Case Number, S4ABW 2011 o w0e.Jul 2011
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* Prospective, observational study

* Bony or myeloproliferative malignancy
* “Fresh cadavers”

— Intravascular detergent solution flush on arrival + History of median sternotomy

— Stored 34-36 C

— Utilized within 24-48 h post-mortem + Known fracture or orthopedic operation at
— Decedent age 18-65 planned extremity site

Feam Aerospuce Begins Here!
Distibuan Ststamen A pnaved far pubia elesse, disttostan

o
isunlirited. Gase Hurriaar, SSABW-201 1oo00c, ox 4 2011

Feam Asrospuce Begins Here!
Cistiuan Sttamen A ganned far pubia relesse, disiarian is afrrited. Gese Huriaer, SSABW-201 1oo00r, o 4d 2011
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* Mean flow rate calculation

¢+ Total infusion delivered determined by weight
comparisons before/after infusion of bags of
NS

* Primary outcome variable:

— Mean flow rate of 0.9% N5 at 300 mmHG through
each of three access sites in a fresh cadaver
model

« Sternal
+ Proximal Humeral
+ Proximal Tibial

Feam Aerospuce Begins Here!
Distibuan Statamen A ganed far pubia relesse, disttiian is anrmied. Gese Huriser. SSABW-201 1oo00r, o 4d 2011
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Intraosseous hydroxocobalamin versus intramuscular hydroxylamine in a validated swine model of acute
cyanide toxicity and shock

59 EMDS
Lt Col Vikhyat Bebarta

Background: Non-intravenous routes of cyanide (CN) antidotes are needed as an easily administered antidote
for first responders and military troops. Objective: To compare the return to baseline of mean arterial blood
pressure (MAP) between 2 groups of swine in acute CN toxicity and treated with 10 HOC or IM HAM.
Methods: 24 swine (48-52 kg) were intubated, anesthetized, and instrumented. CN was infused until severe
hypotension. Animals were randomly assigned to 10 HOC or IM HAM and monitored for 60 min.

Results: Baseline mean weights, time to hypotension, and CN dose at hypotension were similar between
groups. At hypotension mean MAP (42, 42 mg Hg), blood CN (3.2, 2.9 mcg/ml) and lactate levels (7.4, 7.8
mmol/L) were similar. 12/12 animals in the 10 HOC group and 9/12 in IM HAM group survived (p=0.11). IO
HOC resulted in a faster return to baseline (p < 0.001). Bicarbonate, pH, and lactate, levels were similar.
Methemoglobin (1.2% 10 HOC, 12.8% IM HAM) and CN levels (0 in 10 HOC, 15.5 mcg/ml in IM HAM)
were greater in the IM HAM group (p < 0.001). Cerebral NIRS oxygenation decreased was similar in both
groups after antidote (p=0.78). Serum nitrotyrosine rose during CN infusion in all animals, but was lower in the
10 HOC group at 60 min (p=0.03). TNF-a, IL-1b, IL-6 and IL-10 were similar.

Conclusions: Intraosseous hydroxocobalamin led to a faster return to baseline mean arterial blood pressure
compared to intramuscular hydroxylamine. Mortality with the intramuscular hydroxylamine group was greater..
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Intraosseous hydroxocobalamin vs. Disclosure
intramuscular hydroxylamine for severe L

. L. = My opinions and comments do not reflect the
cyanide toxicity and shock official policy or position of the

Department of the Air Force or Navy

L TR ad Prabaa s
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a8 Minutes Intramuscular route is effective against cyanide
Only 1 study reported
JA Vick, Mil Med, 1991

WS Bebarta, AFMS 2011 poster; ACEP 2011

Study Objective
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Weight based potassium cyanide infusion

Cyanide infusion stopped
Cyanide infused Cyanide infused
Intubated, Intubated, 50% of Baseline MAP
instrumented & Instrumented &
acclimated acclimated
1 v l v
T-58 min T-3%min O min 10min 20 30 40 50 60 T-50 min T-30 min 0 min 1dmin 20 30 40 50 GO0
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Hydroxocobalamin — 150 mg/kg 10
OR
Hydroxylamine 50 mg/kg IM

Cyanide infused
50% of Baseline MAP

Cyanide infused

50% of Baseline MAP

Intubated, Intubated,
inst ted & insti ted &
instrumen instrumente End of Study
acclimated acclimated
T-50 min T-30 min 0 min W0min 20 30 40 50 60 T-50 min T-30min 0 min 10min 20 30 40 50 &0

Antidote bolus

Antidote bolus
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Baseline Characteristics

Hydroxocobalamin  Hydroxylamine Characteristics at hypotension

Hydroxocobalamin  Hydroxylamine
[MAP < 50% of baseline) v RS
Weight, kg 49¢3 502
Heart rate, beats/min B3t21 D2+ Cyanide dose, mg/fkg 541 1.6+
Mean art pressure, mm Hg 918 93+8
Cardiac output, Limin 5+1 5+1
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=#-HA sa0 +

f"@-b‘?‘?@éﬁﬁl?é’@

Time {minutas)

HOC, hydroxocobalamin HOC, hydraxceakalamin
HA, hydrosylamine HA, hydrosylamine
Error bars —95% C Error bars — 95% €

112



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 5 Operational Medicine (In-Garrison)
Results Results
At 60 min Systolic and mean arterial blood pressure, SVR,
Cyanide level great in HA — 15.5 vs 0 meg/ml SVO2 - greater in HOC group
Methemoglobin greater in HA — 13% vs 1% Cardiac output — greater in HOC group early and

in HA later (p=0.003)

Lactate, bicarb, pH — similar

Brain INIK> Was SImiar {p = u./s)
Kidney NIRS was greater in HA group (p = 0.01)
Paralleled hypotension

113



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 5 Operational Medicine (In-Garrison)
Conclusion Acknowledgements

* Intraosseous hydroxocobalamin — faster return to * Research team
baseline MAP compared to intramuscular Vik Bebarta, MD (PI)
hydroxylamine Dave Tanen, MD (US Navy; Captain)

Rebecca Pitotti, RN, MSN
Susan Boudreau, RN

] . | o Patricia Dixon, MS
* Mortality, acidosis, and lactate — similar Julio Lairet, DO

* Methemoglabin and serum cyanide levels — greater
in hydroxylamine arm

* IM antidotes for cyanide shock may be effective Sandra Valtier, PhD
Anneke Bush, ScD, MHS
* USAF Office of the Surgeon General
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* Call for no IV routes (NIH and USAMRIC)
* Complicated, failure, higher skill level

* Cold CAK—no 1O or IM

* HOC-no IO

* We conducted a study to 10 vs IV is effective
similarly

+ What is hydroxlamine? Can state given IM
* Look at an IM route is as effective as 10 HOC
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Antidote dose

* Hydroxocobalamin
150 mg/kg V12
Package insert — 10 grams (150 mg/kg)
* Sodium thiosulfate
1.65 ml/kg of 25% solution IV = 413 mg/kg34
Adult dose —12.5 grams and repeat — 360 mg/kg

‘Raorren 5, Clin Todcol, 2008
*Erdman A, Medical Toxicalogy, 2004

*Bebarta, Ann Fmerg Med, 2010
*Kemns B, GoldFrank's Tax Fmergencies, 2007

Antidote infusion

* Volume — 200 ml for each arm?
Hydroxocobalamin 180 ml

Sodium thiosulfate 20 ml
» Rate based on previous studies — 5 minutes?
* 10 ml saline flush before and after each drug

‘Bebarta, Ann Emerg fded, 2010

Lab interference

* No known interference for our labs

* Colormetric and co-oximetry mostly?
= ALT, AST, amylase, bilirubin-3

= creatinine, magnesium, iron, CK*?

Beckerman, Semin Dicgn Palthol, 2009 Carlsson CJ, Scand 1§ Clin § ab fovest, 2011

Curry 5C, Ann Frnerg Med, 1994

Cyanide method

* Whole-blood cyanide levels were measured with
spectrophotometry!-?
Diagnostic Center for Population and Animal Health,
Michigan State University, Lansing, Ml

= Generates hydrogen cyanide gas, converts it to a
cyanogen chloride, and uses spectrophotometric
determination of the barbituric acid complex!

* Does not measure cyanide as
cyanmethemoglobin or cyanocobalamin

Hughes CL, Taxical Mechanisms Methads, 2003 *Bebarta VS, Ann Emerg Med, 2010
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* All studies are federally funded Improved lactate, pH, cyanide level in hydrexo.

Color interference with PA catheter Nitric oxide and nitrotyrosine
* Nitric oxide directly
Colormetric chemiluminescent analyzer (Sievers
+ Possibly SVO2 Nitric Oxide Analyzer, GE, Boulder CO)
+ SVO2 correlated well with clinical parameters * Nitrotyrosine
ELISA (Northwest Life Science Specialities,

Mean arterial pressure, cardiac output
Vancouver, WA)

* Edwards Lifesciences

Engineer
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!
Nitrotyrosine
L. . . Blood lactate over time
* Nitric oxide relaxes vascular tone — hypotensionl2
* Nitrotyrosine — downstream NO byproduct? I
* Cyanide decreased MAP, increased nitrotyrosine ; N
* HOC increased MAP, and decreased nitrotyrosine = VA ol e
10 L e HEOCHET

* Previous reports P i

Cyanide not used in model and NO not measured? / " P G G v 4

&
Demba, Crit Care Med, 2001 *Kain, 1 Appl Physiol, 2008
IGerth, Clin Toxicol, 2008
Systemic vascular resistance over time Cardiac output over time
ey w .h'
bl N o AN
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Other slides

Universal antidote EMS use
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Characteristics Hydroxo- Cyanide
Non IV route cobalamin  antidote kit
Few serious adverse effects /
* Non IV route is important - cannot use for HOC

* Need route that requires less skill, simple Simplicity of use v

« Recommended by other agencies (NIH,
USAMRIC)

* Intraosseous route

Number of drugs used ‘/‘

* Other antidotes
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Characteristics Hydroxo- Cyanide Characteristics Hydroxo- Cyanide
ccbalamin antidote kit cobalamin antidote kit
Few serious adverse effects ‘/ Few serious adverse effects ‘/
Simplicity of use ‘/ Simplicity of use ‘/
Number of drugs used ‘/ Number of drugs used ‘/
Cost ‘/ Cost ‘/
Efficacy 3 3
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(MAP < 50% of baseline)

Sodium thiosulfate

Cyanide dose, mg/kg

Time to hypotension, min:sec
MAP at hypotension, mm Hg
Lactate, mmolfL

Cyanide level, mcg/ml

pH

A48+2

27:40+14:21

4345

6541

3.4+0.7

7.42+0.1

5.7+

33:59+13:40

A5+6

7.610.2

3.4+0.5

7.41+0.1

5+0.8

24:56+4:02

A1#2

805

3.9¢1

7401
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Resuscitation with Hextend Leads to Diminished Inflammation as Compared to Hespan in Hemorrhagic
Shock

711 HPW/USAFSAM-ETS
Dr. Timothy Pritts

PURPOSE: Hemorrhagic shock is the leading preventable cause of traumatic death. Recent studies have shown
that hemorrhagic shock is associated with a dysfunctional inflammatory response and that this response can be
affected by resuscitation strategy. CCR1 is a chemokine receptor that is important in inflammatory cell
activation and recruitment. It is activated by both CCL3 (MIP-1a) and CCL5 (RANTES). Hetastarch (6%) is a
colloid resuscitation fluid and is available dissolved in normal saline as Hespan or in Lactated Ringer’s as
Hextend. We hypothesized that resuscitation with Hextend would lessen the inflammatory response to
hemorrhagic shock as compared to Hespan. METHODS: Mice underwent femoral arterial cannulation and
hemorrhage using a pressure-clamp model to a mean arterial pressure of 25 mmHg. After 1 hr of hemorrhagic
shock, mice were resuscitated with normal saline, Lactated Ringer’s, Hespan, or Hextend. The mice were then
sacrificed at intervals to collect serum. Serum was analyzed by multiplex ELISA for cytokine analysis.
RESULTS: Mice resuscitated with Hextend had a lower level of CCL3 than mice resuscitated with Hespan at
30 min (112.3 vs. 606.3 pg/mL, p<0.05). At 4 hr, mice resuscitated with Hextend had a lower level of CCL5
compared to Hespan (54.6 vs. 203.8pg/mL, p<0.05). In further investigation, this did not appear to be simply
the result of carrier solution alone. CONCLUSION: Mice resuscitated with Hextend had a diminished
inflammatory response among the activators of CCR1 as compared to Hespan at both early and late time points.
Resuscitation with Hextend in place of Hespan may decrease the inflammatory response to hemorrhagic shock.
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Epidemiology of Respiratory Iliness During Basic Cadet Training at the U.S. Air Force Academy:
Implications for Future Research and Prevention

U.S. Air Force Academy
Lt Col Catherine Witkop

BACKGROUND: Respiratory symptoms are responsible for over half of all medical visits during Basic Cadet
Training (BCT) at the U.S. Air Force Academy (USAFA) each year and can impact training and duty
availability. Cough is the predominant symptom. Environmental conditions and infection have been proposed
as possible etiologies. Our objective was to determine if a pathogen was associated with respiratory symptoms
during BCT. METHODS: This cross-sectional study compared cadets in three groups: (1) FRI (febrile
respiratory illness); (2) ARI (afebrile respiratory illness); (3) control (presenting with other than respiratory
chief complaint). Each subject completed a questionnaire including demographics, pre-existing medical
history, and current symptoms. Nasal wash and throat swab specimens were evaluated by PCR for detection of
adenovirus, influenza, rhinoviruses, and other pathogens. Clinical information was abstracted from the medical
record. Infection rates were calculated and compared between groups. RESULTS: 129 cadets were included.
Cough was reported as a symptom in 115/129 cadets, including 10/12 FRI, 88/99 ARI, and 17/18 controls.
Rhinovirus was detected in 56/129 (43.4%) of subjects, including 51/115 (44.3%) of those with cough and 5/14
(35.7%) of those without cough. Adenovirus was only detected in one cadet at levels consistent with possible
infection. CONCLUSIONS: Rhinovirus was identified in almost half of cadets studied. It was not significantly
associated with cough, although there were very few cadets without cough in this study. Further study is
warranted to test for factors such as altitude, environment, and immune status and to evaluate possible
preventive measures, with implications for deployed troops.
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Preventive Medicine
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= The purpose of the study and the protocol were
explained to each eligible cadet

m Signed informed consent (approved by USAFA and
USUHS IRBs} was obtained

= Each subject completed a questionnaire:

m Infermation regarding gender, race, region/state of
residence, squadron, dorm room/tent, smoking
history, pre-existing medical history, symptoms,
previous visits, and missed training

= Nasal wash and throat swabs were performed per
standard protocol

m Clinical information about the encounter was
abstracted from the subject’s medical record

= Specimens were shipped overnight to the Advanced
Diagnostic Laboratory (ADL} at Lackland AFB

= Samples were processed at the ADL for detection
and characterization of a variety of pathogenic and
commensal organisms

Unglassified Quuslity Assuranoe Daarent  Exsmal Trarm Dissavery 1AW 10 115 G, Saefan 1102
0 HAT release withaul he pevrissian al e WTF Carrvnander
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. g g s s -
® Rhinovirus m Chlamydia pncumoniac
= Respiratory Syncytial Virus (RSV) a Bordetella pertussis |

= Human Metapneumaovirus (HMPY) g Bordetella pertussis Il

= Bocavirus (NS1 and NP1) u Leglonella pneumoniae
m Haemophilus influenza and
subtyping
Unclassified Guarly dasprance Decumant - Exama! o Discowmry LW 10 U S G Snction 190 Un classified Quaity St tance Documast - Eanimgt lnom Cliscovery LAY 10 1S G Sactos 10400
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= The pan-screen for adencvirus was positive (Ct <
35} in only one subject

m If a more liberal cut-off of Ct <40 is used,
adenocvirus was detected in 3/12 (25%} of FRI and
8/88 (9.1%) of ARI

Symptoms (N=129}
Unclassified Qudlity Assurance Dasanen!  Examal fram Dissavery W 10 LS., Seafan 1102 Unaclassified Dudlity Assurance Daasmen!  Examal feam Dissavery W 10 LS., Seafan 1102
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m Several specimens positive for Bordetella species
but negative for Pertussis

m One positive for Pertussis; had been treated when
results detected

m Cadet left the Academy during the first week of
training; no further cases

m Respiratory symptoms were common among cadets
during BCT, including in those who presented with a
non-espiratory complaint

= Rhinovirus was identified in almost half of cadets
studied

m It was not significantly associated with cough,
although there was a very small number of cadets
without cough in this study

Unglassified Quuslity Assuranoe Daarent  Exsmal Trarm Dissavery 1AW 10 115 G, Saefan 1102

0 HAQT reliesse wilhiaul e panrissian af e WTF Cammander.

Unlassified Quslity Asurance Dasarent  Exsimal Trarm Dissavery 1AW 10 115 G, Sactan 112
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m RNA virus in the picornavirus family m Symptoms typically oceur within 16 hours of
inoculation and last for a median of 9.5 to 11 days

m Symptoms: rhinorrhea, nasal congestion, sore
throat, non-productive cough, sneezing, facial m The symptoms of “Jacks’ Hack” are similar to
pressure and headache findings in patients with rhinovirus infection

m Direct contact (e.g. sneezing or coughing of
aerosolized particles} seems to be the most efficient
mode of transmission

m Can persist on door knobs, silverware, masks, ete

Unclassified ity Assurance Dasarenl  Bramalfewm Dissavery WW 10 U5.G., Seatan 102 Unclassified Quslity Assurance Dasarenl  Bxamat e Disaovery AW 10 U5.G., Sealan 102
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m Add educational brief for all Basic Cadets on Day 1 m S5tudy was in process when norovirus outbreak
of BCT among Basic Cadets struck on 21 Jul
m Focused on basic public health messages
mHand-washing, covering cough m The experiences at USAFA in BCT 2009 and 2011
m Discussing possible role of an infectious agent in highlight the need for field-deployable rapid
Jacks’ Hack diagnostic tests
m Educational campaign (signs) in the dormitories of m In hoth cases, earlier identification of HIN1 and
half of the squadrons norovirus might have prevented lost training time
m Compare rates of respiratory iliness diagnoses
between 2010 and 2011 m In deployed locations, such technology can be a
m Compare incidence of rhinovirus in Squadrons AE force-muliplier
and F-J
Unclassified Qudlity Assurance Dasanen!  Examal fram Dissavery W 10 LS., Seafan 1102 Unaclassified Dudlity Assurance Daasmen!  Examal feam Dissavery W 10 LS., Seafan 1102
B HGIT el ool o oot e MTF Cotrncher B HGIT vlonen il o o ot e MTF Catrrcher

142



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 5 Operational Medicine (In-Garrison)

143



Proceedings of the 2011 AFMS Medical Research Symposium

Volume 5 Operational Medicine (In-Garrison)

Virulence and Resistance Trends of Staphylococcus aureus in an Outpatient Military Population

59 MCCS SGOBV
Capt Corey Falcon

Skin and soft tissue infections due to community-associated methicillin resistant Staphylococcus aureus (CA-
MRSA) pose a clinical challenge due to their increasing incidence and virulence. This epidemiologic study was
undertaken to determine the occurrence of virulence and resistance factors in S. aureus isolated from an
outpatient population in San Antonio, TX. A total of 200 S. aureus isolates from samples submitted for culture
from outpatient clinics over 5 months in 2009 were tested for the presence of mecA, mupA, TSST-1, and PVL
genes using EVIGENE qualitative nucleic acid hybridization assays. Antibiotic susceptibility profiles for each
of the isolates were obtained. Results show that 50% of the isolates were MRSA. The prevalence of PVL was
56%. 84% of the MRSA isolates were positive for PVL while 29% of the MSSA isolates demonstrated PVL.
Only 4% and 7% of the isolates carried the mupA and tsst-1 genes respectively. The MRSA burden in our
community is significant. The data suggests that Mupirocin remains an option for the elimination of S. aureus
nasal carriage. There appears to be an increasing incidence of Panton-Valentine leukocidin in S. aureus strains,
especially MRSA. Interestingly, the majority of isolates with toxic shock syndrome toxin were methicillin
sensitive S. aureus. Ciprofloxacin, Levofloxacin, and Erythromycin should not be used to treat S. aureus
infections in this population. There is a significant occurrence of inducible Clindamycin resistance in the MRSA
strains. Bactrim and Tetracycline are viable antimicrobial options for treating S. aureus in our community.
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« Evaluate for significant differences between isolates
from children and adults
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+ Ms. Donna Hensley, Civilian, 59 MDW Clinical +« QUESTIONS?
Research Division .

» Lt Col Deena Sutter MD, SAUSHEC Staff, Pediatric
Infectious Disease

+ Ms. Katrin Mende Ph.D, Civilian Microbiologist, BAMC

+ Laboratory Support

Yadira Encina and Hermosilla Atamaosa
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Automation and Assessment of a Whole Blood Interferon Gamma Release Assay (IGRA) for LTBI
Screening: The USAF-CDC TB Collaboration

711HPW/USAFSAM-PHR

Dr. Donald Goodwin

BACKGROUND: In 2006, a USAF-CDC TB Collaboration set out to enhance TB diagnostics. By April 2010
it had automated an IGRA (the QFT-GIT); completed three clinical trials to comparatively assess performance
of the QFT-GIT with the TST; and, completed enabling SBIR software development efforts.

METHODS: The USAF led, multiple-sector, multiple-site, multiple-partner collaboration established
laboratories at USAFSAM and at CDC’s Division of TB Elimination. Private sector partners were engaged
with CRADAs and contracts. Three IRB approved clinical trials were subsequently completed. Centralized IT
support enabled coordinated quality assurance monitoring which optimized data quality and analytic
efficiencies. Use of on-site coordinators, weekly conference calls, periodic site visits, and data/specimen
exchanges enabled synchronization of efforts, validation of observations, and timely problem solving.

RESULTS: Trial #1 automated the QFT-GIT and produced an experience-refined testing protocol used to
support mass LTBI screening among 2,367 USAF basic military trainees. Problems identified in Trial #1 were
addressed in Trials #2 and #3.

Trial #2 assessed reproducibility of the TST and QFT-GIT (automated and manual) and measured impacts
attributable to: specimen collection; antigen mixing; processing variability; diurnal variation of IFNY
concentrations; serial testing; and, inter-laboratory variability (USAF, CDC, and Tripler AMC). Test
concordance/discordance was described; and, boosting with serial testing assessed.

Trial #3 documented specimen volume variability impacts on clinical results, and a work-around assessed.

DISCUSSION: Assessments considered both statistical and clinical significance. The SBIR effort yielded a 21
CFR Part 11 compliant, automation-facilitating software usable on any automated ELISA platform for
producing validated, electronically reportable QFT-GIT results.
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What is the interassay QFT-GIT variability when performed with an
automated ELISA analyzer?
E f I

5) Whatis QFT-G
when performed manually? #0 fant
f &80

What is the interassay QFT-GIT variabi
methods?

a0 Sement A: A
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Research Questions & Results Research Questions & Results

8) What is the interassay variabilify in simultanecus TSTs on right vs. left

ntertest variability when TSTs are performed 1 wk apart?
4z}

8) What is the effect of shorter lood incubation on QFT-GIT results?
E 8 Interpr B
Within,

Girbuion Shlement A: . 2011

A\ / USAF-DC TB TRIAL-2: Reproducibility \ /4  USAF-CDC TB TRIAL-3: Volume Study
\/ 4\ \/ (FWR20090033H, Pls: LiCol K-W Ma, Dr. D. Goodwin, 4 )

5 Research Questions & Results a2 Dr. G. Mazurek]
What is the effect of injecting FPD for TST on subsequent QFT-GIT results?
Significant “hoosting” of QFT-GIT resulfs. OBJECTIVES:

Concordance* (72.6%) * To assess the implications of cut-of-range specimen volumes.

Fre-pos/Post-pos: 30 {20.5%)
Fre-neg/Post-neq: 76 (52.1%)

QFT-GIT | GFT-GIT g + To assess the effects (if any) of antigen: blood mixing methods.

STUDY SUBJECTS: 104 Wilford Hall Medical Center healthcare
workers with a documented history of a positive TST.

Discordance* (27.4%)

Fre-pos/Post-neg: 14§ 0.7%)
Pre-neg/Post-pos: 39 {26.7%)

METHOD: (next sfide); IRB-approved research protocol.

GIT-neg

Kappa = 0,43 (0.31-0.58)
McNemar's p = <0001

69 7 148

Girbaubon Stlement A Agaraved Tae puilis release; dstioulion is unirrited Case Humber: 338 EW-2011-9654, 28 Ju1 2011 Gkl Stlement e e bl dutien i Hurntser: 38ABW 2011-0654, 28 Jun 2011
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Effect of Blood Volume on IFN-y in Nil Plasma: Effect of Blood Volume on TB Response:
Lower Volumes Yielded Higher Concentrations Lower Volumes Yielded Higher Concentrations

Medians, NIL Medians, TE-NIL
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e I B ? Phase | (N=3): Scftware concept OBJECTIVE: To assess inferlaboralory variability of the QFT-GIT.
+ Convert ELISA outputs inte STUDY SUBJECTS: 87 previously TST posilive subjects at 2 sites.
»b_. ‘—. ‘—' clinically interpretable results. METHODS:
+ Verification standards and )
e QA performance. + Blood drawn into 3 sets of QFT-GIT and incubated together.
s + Model decision curve options, = 1 set held at site, 2 sent to other labs (Brooks C-B; Tripler AMC; CDC)
+ Automated ELISA performed 13-15 days later in 3 labs.
¢ + 12 {12%) subjects found to have discordant results:
Phase Il (Celadon Laboratories, Hyattville, MD; completed 10 Jan 2010)*: o 5 due to data entry errors (Tripler used manual reporting)
* Software developed, models built and tested, refinements made. o TB response for 6 within 0.25 IU/mL of cutoff (Tripler: 4 std vs CDC

« Collaboration facilitated reporting of clinical results to medical record.

> & USAF 8 std calibration curve, and within-subject variation near
+ Will work on any automated ELISA platform.

+ 21 CFR Part 11 Compliant {FDA requirement for electronic records). assay cutoff).
o Variability increased with increasing mean IFN-y
* IMMUNO-FIT — http:fwww caladonlabes com/products_immuno-fithtm o m
Bistiuton Shiemant A, Agaraved far bl reease, dsliaufion iSunirrited. Gage Humber SEABN-2011-3554, 23 Jun 2011 Bistiuton Shiement, e foution i Hurmlie, S5ABW-2011-3560, 28 Jun 2011
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How to Get Your Survey Approved
Lou Datko/Panel
Air Force Survey Office

No Abstract
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Any methodology investigating, but not limited to, an
individual’s thoughts, feelings, impressions, agreement,
satisfaction or interpretation of an event, policy, or
phenomenon obtained through...

Climate assessments

Polls

Focus Groups

Telephonhe Interviews
Questionnaires and surveys

Program Evaluations (Active Duty Military/Civilians}

Use appropriate sample size

Minimum numker to represent population
No contract employees

Spouses, dependents, retirees are included

Surveys to non-mil members require OMB coordination

Integrity - Service - Excellience
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Any type of researchiquestions to Investigate attitudes and/or u |IRB vs. AF Survey Review
opinions of any AF member must go through SCN process

u Purpose of the IRB is to protect the individual involved in
= Fill out SCN form human research

= Important! How will results be used? = Purpose of AF Survey Review is to protect the Air Force
. . . agencies involved in organizational research
m Submit questions for review
m Proof of Pentagon sponsorship

m Must include all HAF sponsors if “crossing lanes”

m AF IRB submission, if required

m OPSEC, FOIA, Privacy Act, and nen dot mil administration are
sponsor's responsibility

m 20 working days to review requests

m No student research 1.5M Targeted Annually

Integrity - Service - Excellience Integrity - Service - Excellience
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Air Force Manpower Agency

m Conducted Survey Summit in Jul 11 to reduce survey footprint
Performance Management Division

m Met with survey principles from SAF/GCM, SAF/PAX, SAF/ABON,

AF /A1, AF/SE, USAFA and AFIT Performance Planning Branch
= Summit Purpose Air Force Survey Office
m Eliminate non-value added surveys Randolph AFB, TX
m Encourage s.urvey afproval prior to contract/grant af surveys @us af mil
[ ] Eeduce outside e|-1t|f:|:5 (:ontrac.-‘:st,.grants, afe) " DSN 437-4773
m Encourage agen.cles o share e.ms .|ng sur\u—ay resul . Commercial 210-6524773
m Explore alternatives for collecting information and selving problems . .
. A . . — Air Force AF Portal Web Link:
m Avoid duplication of topics thru improved coordinafion of HAF level .
functional managers; schedule large-scale surveys ta avoid overlap https S my.af miligess-
» Working follow-on action items affUSAFfepiglobal Tab. do?channelPageld=s5F DEASF021

34FFAT0121351677C30048

m Policy, communicafion, exemptions, consclidation, cost savings
m Recommendations will be provided fo AF senior leadership Sep/Oct

Integrity - Service - Excellience . Integrity - Service - Excellience
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