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Proceedings of the 2011 AFMS 
Medical Research Symposium 

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/SG, Washington, DC 

Professor of Orthopedic Surgery and Biomedical Engineering 

Mayo Clinic, Rochester, MN 

2011 AFMS Medical Research Symposium 

National Harbor, MD 
August 2, 2011 

Outline 

• The Armed Forces Institute of 
Regenerative Medicine {AFIRM) 

• Clinical needs for bone and neurologic 
tissue regeneration 

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

• Preclinical bone and nerve studies, and 
translation to human use 
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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-existin~ government 
research projects directly related to the 
deliverables of the A FIRM C8J 

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

• Craniofacial Reconstruction 

• Scarless Healing 

• Limb Salvage and 
Reconstruction 

• Treatment of Compartment 
Syndrome 

• Burn Repair 
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Burden of Injuries and Morbidity 
19 January 2011- 42167 battle injuries/ >50% Evac 

Extremity injuries account for 65% of disability 
($1.1 B) Masini. 2008 

Unfitting Conditions 

• 

" Extremity 
~ Thorax 

• ~ " Abdomen 
~.~ 69% • Head 

• Psych 

Bedside to Bench and Back 
• Begin with clear description of a 

clinically relevant unmet need for patient 
care. 

• The solution to that need may span the 
range from basic research to product 
development. 

• Multidisciplinary input is essential. 
Teamwork is an absolute requirement for 
effective translation of a novel idea to ~ 
practice. \J(}J 
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Scanning electron microscopy 
poly(lactic-co-glycolic) acid (PLGA) 

• Surfaces/interfaces · shape 
·chemical composition 
·surface charge 
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• Surfaces/interfaces - shape 
-chemical composition 
-surface charge 

Biomimetic design- mimicking 
properties of original tissue 

Some factors to consider 

• 3-D architecture -tissue shape 
-extracellular matrix 

• Surfaces/interfaces -shape 
-chemical composition 
-surface charge 

• Mechanical properties 
-elasticity, deformab~ 
-flexibility Cij) 
-tensile strength 
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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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Communication Failures STUDY DESIGN 

Gain a comprehensive understanding of 
issues and evidence of events 

surrounding OR-to-ICU handovers 
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Determine Current Practice 

o Guided interview conducted by 
clinician and non-clinician p~irs 

o Interview recorded and 
commerciallytranscr1bed 

o Analysis performed by three 
clinician/non-clinicianteams 

o Open coding used to identif\' 
themes 

o Inter-rater agreement achie\'ed 
verbally 

o Themes collected forfurthe­
an alysis by PSCIInvestigator 

o 25 staff members interviewed 

Interview Themes identified: 
•Ward Clerk Information Pa.:kt"': unsurE': if used. not c.urrer~t 

• ~: wri~ble, unstrw:;tured, redundant, impacts room 
prep, distracts anesthesiologistatcriticalmoment 

• OR CPRS Han dover Note: unpopular, redundant, rarely viewed 

• Rolling Call: no answer, forgotten, ne!":ds patient update 
•Tran.soort: hallways obstructed, linl':s ta n&led 

·Tasks: undefined roles, disorganized pro~ss, room not ready 

•'lkrb.al Handover: anesthesia chart missing or illegible, no 
leader, info trans~m:d hi&hlyvariable, marry omiHions, 

• !9!.Be.ill£Ot high resident attention demand, junior residents 
may need instruction 

• Epuipment /.Supplies I Layout: problems with availability and 
serviceability, no standardized setup, c.areview not in every room 

• PACU I SICU I MICU: need better CDope ration between PACU 
and ICU, irregularities in report between ICUs, unfamiliarity of 
surgic.al c.ases in MICU / CCU, unc.lear physicianc.ontac.h 

• ~: Pi!ltientSafety, Op Note in CPR$, Respiratory 
lherapist 

Determine Current Practice 

Field Observations 

• Two observers for cardiac 

surgical hand overs 

• One observerfor all others 

128 item checklist 'Jsed 

N=SO cases obser\'ed 

1~ =--== I 
1-:_ I 
I :.:-=---=-::::::...-;;· -=- -=-- 1 
==-== ---.. =~0 :a=== . 
0"-Cit--o-·----­o•---·--t-::=--o:.-
oco-- c-
o- g:_ 8::-.::: 

• OA nurse could call SlctJ with lines and ventilation 
·Use phone report checklist 
•Handover plan discussed in OA 
• Techs to help with transport and stocking rooms 
• Verbal handover after patient monitored 
• Primary nurse could take report while other nurses settle in patient 
• Extra people can leave after settling in patient 
• Receiving and delivering teams need to be present at handover 
• Checklist for verbal handover 
• Complete a form in the OA to give to the SICU nurse 
• Aeal-time electronic anesthesia chart 
• Anesthesia provider could enter CPAS note in OA 
• Provide opportunity to ask questions, be thorough 
• Establish training on handovers 
• Change uncle rlying traditions, hierarchies. Accept change. 
• Deliver report & orders to CCU/MICU nurses before patients arrive 
• Put less acute patients in PACU or step-down unit 
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Handover 
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Standardized multidisciplinary protocol improves handover of 
cardiac surgery patients to the intensive care unit 

Brm F. J/11, MO; Emily Bioi!. RN, MSN, CPNP; CWtney Ha/dy, 1.(); Qristine S.llim, MBA. MS; 
c.l L Bacl<er, MD; Jason M. Kn, MO, MS 

PaHent handover from surgery to Intensive care: 
using Fonnula 1 pit-stop and aviation modt ls to 
Improve safety and quality 
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.• Q Potenliai Problems 

.All: Q QIJ€Siions/ Coocerns 

Anesttwsia Q ConSo!!nsw/ConcludG:R.>:port 

Can Aviation-Based Team Training Elicit Susta inable 
Behavioral Chan ge? 
H.myC. Sin: W : P.-nra: 8 r'I!WIV, Bllfr: ~). Ud)•twsft. J.fD:R.:t.Jrmj. Po.tttr, WD: 
Kc~k!CR C. Hirtrvr, AID; ld«ca L. 8uh, W , WS; SuclnOoimQ. UBA 
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Evaluate Change 

Five prospective met hods (f ield observation, clinical data, 
physiologic data, workload assessment, and culture survey) 
used to determine t he current practice will be repeated to 

assess the impact of t he intervention. 
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Variations in the Management of Hypertension in Active Duty Airmen – JNC7 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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Headquarters U.S. Air Force 
Integrity - Service- Excellence 

Variations in the Management of 
Hypertension in ADAF -

JN C7 Revisited 

\,J 
••• • 

U.S. AIR FORCE 

~.~ 
•:.• 

U.S.AIRFORt:li 

Celan Alo, MD, MPH 
Lt Col David Carnahan, MD, MSCE 

Healthcare Informatics Division, 
AFMSAISG6H 

Rationale 

• Costs: estimated at nearly $73.4 billion for 20091 

• Expenditures for medical services have been rising, 
especially prescription drug costs2 

• Available national data are mostly from cross-sectional 
surveys, epidemiological investigations, community studies, 
HMOs, and reports of physician office practices' using 
different populations -- None of these studies are usin.g AF 
population data 

1 L¥-Jolli!s , et a I. Heart disease .and sl~l<:e sta1isti-:::s - 2009 update. CW'cuJaoiJbn2009;119(3);e21-181 . 

2 Devini! JW, TriOI!S,Spridgl!n S L, :boonTA.. Tr>ends in P~ripti<,;~nDn.os~ Uti~tion <11ndSp'1!.-.Jif"9 il,:l rt~ Departl'rll!nll:lf 
Defense, 2002-2007. Milofal}fMedl'drle, 174: Sept2009 
3wangTJ, Vasan R. Epidemiology of Unront"'lli!dHypi!rti!ns i.:ln in the Uniti!d Stat£6. Cirl::ulllf.ion.200!i;112:1651-1662 

Tnt.P. er it.;y- 8P.rfl i ~P.- R.r.r. P. llP.nr.P. 

~.~ •:• Background 
U.S. A I RIFORCE 

• Hypertension (HTN) is the most common primary diagnosis in 
the US with more than 46.3 million office visits annually 1 

• HTN affects 1 in 3 American adults 2 

• An estimated -76 M adults ;:20 years of age have HTN 

• HTN is a significant risk factor for coronary heart disease, the 
leading cause of death in the US 

1 SchilpPI!rtSM. Rec~N!ini!r EA. l'hf Heaffh Slaf Reporl. 2008:6:1-2'9.. 
2 Fii!khLE, etal. "T~ bu<Oi!n of<Jdult hyperti!n~ion in t ill! Uni'li!d Stak!'O. Hyp'i!rW",.it>n. 2004;44;3'i:l8-404. 

~.~ •:.• 
U.S. A IR FORt:& 

In t egrit y - s~rvic e - Excellence 

JNC7 Features and Key 
Messages 

• Adoption of healthy lifestyles 

• 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 35-40 percent 

• Incidence of coronary events reduced by 20-25 percent 
• Incidence of congestive heart failure reduced by more than 

50 percent 

Tnt. ~er ity - S ~r ni.r: f! - R:rr:P-llP.nr:P. 
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\..J •:.• 
U.S.AI RIFOACE 

JNC 7 Changes in Classification of 
Blood Pressure 

Cnanges in Blood Pressure Classffication 

JNC 6 Category' JNC 7 Category' 
SBP/DBP 

Optimal <120190 - Nonnal 

Normal 120-129180·64 ~ Prehypenension 
Borderline 130-139185-89 

Hypertension ;:: 140190 - Hypertension 

Stage 1 14().16919().99 - Stage 1 

Stoge2 160.179/100.109 ~ Stage2 
Stage 3 ~ 190/110 

1 1"tlli!~i>o;tl l'l! p;:~rt<Jfthi! Joint N~i;I~I(;QmmitteeromPI'I!~nti:;:ln, Del'li!cli<;ln, Ev~twti:Jn, .!ll n-.! Trutmo;Hit ol High Bkx>d 
PNI'-%r.oHI' ArUIIhf...,-nMIII'd1997;157:2413-46 
~The S'i!Wnth l'i!portof tlli! Joint Nation.aiCommitk!eon Pr~nli;:ln, D'i!1i!ction. E¥aluali;:ln. and Tri!!almi!nlol High Bbod 
Pli!SSUol'i!. JAMA2003;289:2550-2571 

Int€grity- Service- Excllll llnCil 

\..J •:.• AF Measured BP Study 
U.S.AIRFORCii 

BLOOD PRESSURE CATEGORIES (JNC 7 CLASSIFICATION) 
ADAF, CY03·09 

• I>R~HVI"ERTENSIOrtAAJfGf 

• STAbfl HVI"ERTff4SION III:ArfGE• STAGE2 HVI"ERTENSION AANGE 

Tnt.P.erit.;y- 8P.rfli~f!- R.r.r.P.llP.nr.P. 

\..J •:• Why Prehypertension 
U.S.AI RIFORCE 

· Based on data from epidemiologic studies that demonstrated a 
linear relationship between BP and cardiovascular risk1 

• The risk of cardiovascular disease (CVDt, beginning at 115/75 
mmHg, doubles with each increment of 20/10 mmHg 

· Individuals with BP levels in the prehypertension range are at 
increased risk of developing hypertension and CVD later in life 
compared with those with BP in the normal range 

• Identification of patients will allow early intervention such as 
health-promoting lifestyle modifications to prevent CVD 

1 Lewington S, Cl3rke Ret at. Lilnoel. 2002:360(9349t:19{)3-1913 

Integrity- s~rvice- Excellence 

\..J •:.• JNC 7 Treatment Guidelines 
U.S. A IR FORt:& 

Treatment Guidelines 

BP Clagsifieation SBPmmHg* DBP mmHg 

Normal <120 

Prehypertension 120-13:9 

Stage 1 t-ITN 140-159 

Stage 2 t-ITN ~160 

0l'l«<otmentd-....1nodhJ(<!hest l~<~ 

••w,.(.::l...,._e>OO:~oo...,~ln.sw·~.,..,~~oo,~ .. 

and<80 

or80-89 

or90-99 

or >100 

Libsryle 
Modification 

Enmurage 

Yes 

Yes 

Yes 

Tnt. ~erity - S~rni.r: f! - R:rr:P-llP.nr:P. 

Drug 
Therapy''"'' 

No 

No 

Single Agent 

Combo 
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\..J •:.• 
U.S. A IR FORCE 

Lifestyle Modifications (LSM) To 
Prevent and Manage Hypertension 

Rec:ommendation 
Wei.ghtredu.ction 

Mod ific:ation 
r.tlintilin normill body weighl {body mass index t8.5-24.SI 
"9lrn1. 

Adopt DASH' s ting pl:an Com;ume il diel rich in fruits, vegetil~les, ilnd low-f31diliry 
produd:swilh <~ ri!ducedconM!ntofsirl:ur.ll:ediindtotllfilt 

Dietary sodium reduction Reduoediet;;uy sodium inlilkelo no more lhiln 100 mmol per 
d3Y (2.• il sodium or !ig sodiu m c hloride. 

Physieiililctivity Engil';jein regulilrilerobicphysicill ildiv~y suchilsbrisk 
W3lkin.g (illlssl30 minutes poerdily, mostd3)'soflheweek} 

Mode~li011 ofilloohol Limilc·:Kl>sumption to no more thiln 2 drink& (eg, 24oz beer, 10 
consumption oz w in-e, or 3 oz &ll-~roofwhi&key. poerd..y in most men ilnd to 

no more thiln 1 drink perd..y n women :omd lig l'lter-weight 
persons. 

Int€grity- Service- E.xcllll llnCil 

\..J •:.• 
U.S.AIRFORCK 

METHODS 

Tntfl. er it.y- 81!rflir':f! - R .r.r. fl. ll~!nr.fl. 

Approximate 
SBP Reduction 

(Range) 

5-20 mm Hg/10 kg 
weight loss 

G-14 mm Hg 

3-3 mm Hg 

4-9 mm Hg 

2-4 mm Hg 

\..J •:• HTN Treatment Goal 
U.S. A IR FORCE 

"THE GOAL IS TO GET TO GOAL" 

Hypertension 
-plus-

Diabetes or Renal Disease 

<140/90 mmHg <l:J0/80 mmHg 

Int€grit y - S€rvice- Excellence 

\..J •:.• What we did 
U.S.AIRFORC::Ii 

Tnt.~ er ity - R~rni.r. ~ - R ."!l: i':~ ll~n r. ~ 
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\..J •:.• Data Sources 
U.S.AIRIFOACE 

• PIMR - for BP measurements 

• SADR, SIDR, and Purchased Claim Data - for coded diagnoses 
of hypertension 

• Pharmacy Data (POTS) - for d ala on anti hypertensive 
prescriptions 

• Military Personnel Files (MiiPers) -for demographic data 

• SADR -to identify ADAF who where counseled in lifestyle 
modifications 

\..J •:.• 
U.S.AIR FORC& 

In teg rit y - Servic e - Ex clll l llnce 

Neither Medicated Nor Coded 
Subjects with BP in the HTN Range 

I Study SWjects with BP re;ufina biiSed on 2 Measwementsl 

2004 BP READIN 6 

2003 BP READING NORMAL Pre-HTN 
STAGE 1 STAGE 2 

liTN HTN 
NORMAL 3 7,464 

Tnt. P.er it.;y - 8 P. rfli~f! - R.r.r. P. l l P. n r. P. 

\..J •:• Ascertainment of Study Subjects 
U.S. A I R IFORCE 

=
. . 

. 

1 

In t l!gr i t y - Sllrvic e - E x cellence 

\..J •:.• Management Patterns 
U.S. A IRFORC& 

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

• Prescription fills for any antihypertensive drugs 
were identified from pharmacy records (POTS) 

Tnt. P.er it y - R P.r ni.r: P. - R :rr:P.ll P. nr. P. 
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\..J •:.• Analysis 
U.S.AIRIFOACE 

• Describe the study subjects by age groups, gender, 
race and rank groups and comparing with the total 
ADAF population 

• Proportion of study subjects who were counseled 
on any hypertension-related lifestyle modifications 

• Distribution of drug classes among study subjects 
who were prescribed antihypertension drugs 

• BP control rates (<140 mmHg SBP and <90 mmHg 
DBP) for those who had any counseling for lifestyle 
modifications and/or prescribed antihypertension 
drugs 

\..J •:.• 
U.S.AIRFORC& 

Integrity- Service- Excllllllnce 

Overall Results 

Numl:JE-ra!ADAFwf'loarE'GOdH, m~iat~or bothorllad BP int~ 

hype-ttf<nsion ran~, 1000.2.~ 

Tnt.P. er it.;y- 8P. r fl i ~f!- R.r.r. P. llP.nr.P. 

\..J •:• 
U.S. A IRIFORCE 

\..J •:.• 
U.S.AI RFORC& 

RESULTS 

In t l!grit y - Sllrvice- E x cellence 

AGE GRP 

4 < 

ffiT'lal6 

M• O. 

klntis-ted 
NCO. 

STUDY 

SUBJECTS 
7-yearaverage 

(%1 
L"l-.9 
11.~ 

LS.4 

10.7 

Demographics 

TOTA L ADAF 

7-yeara..er.~ce 

(%1 

'l.S.~ 
19.~ 

LS.~ 

19 .£ 

"'' 

Tnt. P. e r it y - R P.r ni.r: P. - R:rr:P.llP.nr.P. 
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\.J •:.• 
U.S.AUti"ORC• 

Lifestyle Modification Counseling 

AloiY HTN RELATED COUNSELING,% 

SlUDY SUBJECTS 2003 2004 2005 2006 2007 2008 2005 
Mc dic.tc d<Jnd Coded Gro up 9.6 21. 5 26.4 32.8 34.3 30.9 32.6 

Ne ither Medicate d n« Coded but 

BP in t he HTN raree 26.7 29.2 29.5 30.5 22.9 20.4 23. 

\.J •:• 
U.S.AIRFORC. 

In t egrity - S.zr(J i t:e - Exc e ll.:nc e 

Time Trends in Use of AntiHTN 
Drugs 

____ ""'"", .. 
- --- ·-

I nt egrity - Seru i ce - Exc e ll e nce 

\.J 
•:• 

U.S.AJR ... ORC• 

\.J •:• 
U.S.AlRFORC. 

Prescribing Patterns 

Integ rity - S ero ir::e - Ex cell enc e 

BP Control Rates 

BP Control Rates 
ADM, 2003-2005 

- -;;;-~-;:.-e--.:::.rll---

-

In te g ri ty - Se r oi ce- E :c cell en ce 
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\..J •:.• Limitations 
U.S.AIRIFOACE 

• Blood pressure data was taken within the PIMR system- we 
know there is variability in the performance of these BPs 

• Measured BPs were taken about12 months apart 

• Administrative data 

• No medical record review 

• Could not ascertain intensity of and adherence to LSM 
intervention 

• Could not ascertain adherence to pharmacotherapy 

In teg rit y - Servic e - Ex clll l llnce 

\..J •:.• 
Background 

U.S.AIRFORC& 

• AF Hypertension Study Group 

• Col Daniel Bumett, MD, MPH 

• Col AI Bonnema, MD, MPH 

• Vi nee Fonseca MD, MPH 

• Sus an C hao1 MS 

Tnt. P.er it.;y - 8 P. rfli~f! - R.r.r. P. l l P. n r. P. 

\..J •:• Overall Findings 
U.S.AIRIFORCE 

• About1 0 percent of total ADAF personnel are hypertensive or 
have BP in the hypertension range 

• 23 percent are coded only 

• 20 percent are medicated only 

• 45 percent are coded and medicated both 

• 11 percent are untreated 

• Substantial improvement in documentation of LSM counseling 
during the study period 

• 17% of study subjects who were receiving anti hypertension 
drugs were on thiazide diuretics 
• A large proportion were receiving ACE inhibitors (27%), followed by 

BB (22%) 

• Overall results showed that hypertension in ADAF personnel are 
very well controlled 

In t l!gr i t y - Sllr v ic e - Ex cellence 

\..J •:.• 
U.S.AIRFORC& 

Questions 

Tnt. P.er it y - R P.r ni.r: P. - R :rr:P.ll P. nr. P. 
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\..J •:.• Clinical Trials 
U.S. A IR FORCE 

Comparative Drug Trials in Patients with HTN* 
Trial Name Dr~o~g Comparison 

lH .. +d .. ¥>0 ~\l"e''i qi<Jsb-~oclw"w/IC( 
irhibOt<r~C.ol<iV<~~Ch>nnolt:loclw" 

11-i .. i<letyj>< cl.....;cwACI:intibitor.,..C .. ci<rn 

<.homelbladotr 

-.n .. i<:l.~ciln1icsi<J•b.,...blaclo!rw.oC( 

irhib<t<:r~C.ol<iUI"'I Ch.>nnoolt:lad ... • 

'" l>:lr '""'"'tr?l' o.re cvs 
irhib<t<r?fu<c .. ci<rnd.,.nnolblodoor 

Primary Outcome 

Int4!grity- 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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Prospective Compansons testmg 
hypotheses 
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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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Prevention of Low Back Pain in the Military: 
A Cluster Randomized Trial 

Steven Z. George, PT, PhD 

fl',:•'•~~ L< ""' JoOO D. ""'"'· PT. P,D, MBA LTC Deydre S. Teyhen, PT, PhD 
Samuel S. Wu, PhD 

Alison C. Wright, OPT 
Jessica L. Dugan, OPT 

Michael E. Robinson, PhD 

"Promoting Readiness Through Research" 
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Background 

'P' Low back pain (LBP) is one of the most common 
forms of chronic pain (Marlin 200a , Luo 2004, s tewart 2003) 

'f' Leading factor for medical board processing in 
the military (Songer 2000) 

T High cost of LBP 
t Lifetime compensation cost (van Tuloor 1997) 

'f' High tax payer dollars (Kaurman 2000) 

'f' Decrease mission readiness (Knapik 1993, Jon"" 1999) 

Background 

T Traditional bent sit-ups may increase the risk of 
injury and development of LBP (A:xler 1997, Mr.Gill 1988, 
Nachemson 1999) 

'~!'- Evidence supports use of core stabilization exercise 
(CSEP) to potentially decrease LBP frequency and 
pain and increase performance (HiCks 2oo5. Hides 2001 . 
O'Sullivan 1997) 

'f' Decreasing recurrence of LBP 

' Decreasing LE injury incidence (Lcotun 2004) 

Background 

'P' Low back pain (LBP) is one of the most common 
forms of chronic pain (Martin 2ooa . Luo 2004, St•wart 2003) 

1' Leading factor for medical board processing in 
the military (Songer 2000) 

T High cost of LBP 
'f' Lifetime compensation cost (van Tuldor 1997) 

'f' High tax payer dollars (Kaurman 2000) 

'f' Decrease mission readiness (Knapik 1993. Jones1999) 

Purpose 

'~!'- Determine whether a core stabilization exercise 
program (CSEP) in combination with a 
psychosocial educational program (PSEP) 
prevents low back pain incidence 

1' The effect of the combined program will be 
compared to 3 other programs: 
'f' CSEP alone 

' Traditional Exercise Program (TEP) alone 
,. TEP in combination with PSEP 
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Methods 

Exclusion Criteria 
f Prior history of LBP with all of the following: 

1'Limited work or physical activity 
1' Duration > 48 hours 
1' Caused individual to seek medical care 

1' Currently seeking medical care for LBP 
1' Previous medical history including surgery for LBP 
1' Currently unable to participate in unit exercise due 

to injury in foot, ankle, knee, hip, neck, shoulder, 
elbow, wrist, or hand 

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

1' Pregnant 
·f Transferred from another AIT Company 

Subjects 

'? 4,325 Advanced Individual Training (AIT) 
US Army Soldiers (George, BMC 
Musculoskeletal Disord., 2007) 

? Enrolled in POLM study 

Cluster Randomization 

f Cluster randomization of 20 companies 
1'TEP 
? TEP+PSEP 
1'CSEP 
? CSEP+PSEP 

f Individual randomization was not utilized 
? Detract from unit cohesion 
1' Inevitable contamination of treatment groups 
1' Burdensome for company instructors 
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Physical and Ultrasound Exam 

Y' 371 out of 4,325 Soldiers 
underwent a detailed 
examination 

Y' Physical Examination 
'I' Lumbar flexion and straight 

leg raise 

'I' Bilateral hip range of 
motion assessment 

'I' Trunk endurance tests 

'P Ultrasound Imaging 
'I' Laterat abdomlnals 

'I' Symmetry of multifidi 
musdes 

Exercise CSEP TEP 
Principle Lower load, less repetitions Higher load, more repetitions 
Activation Slower Faster 

Trunk 
movements 

Dosage 
#I 

#2 

#3 

None to minimal 

5 minutes/day 
Abdominal drawing-in 
maneuver crunch 
Left and right hori:wntal side 
support 
Hip flexor squat 

Full 

5 minutes/day 
Traditional sit-up 

Sit-up with left trunk rotation 

Sit-up with right trunk 
rotation 

114 Supine shoulder bridge Abdominal crunch 
#5 Quadruped alternate arm and Traditional sit-up 

le 

Toblt1. Description of co .. stoblllzoUon (CSEP) trodHionol (TEP) and 
eurclse programs 

Exercise Programs 

V 2 exercise programs: TEP & CSEP 

"f Performed at unit physical training 

V Frequency: 5 minutes/day, <=: 4 days/week 

Y. Led by Company instructors 

? Company instructors were provided training and 
training aids by study personnel 

? Study personnel routinely observed training 

1" Weekly meeting with Cadre to answer 
questions/concerns 

Traditional Exercise Program (TEP) 

'? Commonly performed exercises in the military for physical 
training 

1' Targeted muscles: Rectus abdominis, internal and extemal 
oblique, and hip flexor muscles 
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Core Stabilization Exercise 
Program (CSEP) 

1' Evidence-based 
1' Targeted muscles: transverse abdominis, multifidi 

Establishing LBP Incidence 
'f The Military Health System Management 

Analysis and Reporting Tool (M2) 
'f Maintained by the Tricare Management 

Activity (TMA) 

~Contains a variety of health utilization data 
from both the direct care system (care 
provided in military treatment facilities) and 
network care (care provided to MHS 
h~,,~f;,_;,,,;,., at civilian facilities) worldwide 

Psychosocial Education 
Program (PSEP) 

1' 1 ,994 out of 4,325 Soldiers 
participated in a 45 minute 
seminar 

1' LB P prognosis 
'i' Anatomical causes of LBP 

not likely 

·y. Importance of decreased 
fear avoidance beliefs and 
pain in response to LBP 

1' Issued The Back Book 

1' Q&A with study personnel 

Establishing LBP Incidence 

~ M2 searched for relevant LBP-related 
International Classification of Diseases (lCD) 
codes for Soldiers enrolled in the POLM trial 

? Utilized similar strategies to operationally define 
LBP as has been published in other studies 
using lCD codes to identify subjects seeking 
health care for LBP 
V Gellhom, Spine, 2010 

1' Fritz, Med Care, 2007 
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Data Analysis 

't No planned interim analyses/stopping rules 

't All analyses performed using SAS, version 
9 (SAS Institute Inc, 1996) 

't Demographic and baseline levels of clinical 
variables compared between the 4 cluster 
randomized groups 
\'-Analysis of variance (ANOVA) for means 

\'- Chi-square tests for proportions 

Data Analysis 

't Company considered as a random effect 
since this was a cluster randomized trial 

't Planned fixed effects were 
.,. Treatment group 

V Age 

,.Gender 

? Any variables that differed between the 
clusters after randomization 

Data Analysis 

't Variables that differed between the 
training groups considered in the final 
analyses 
? In addition to pre-specified covariates of 

gender and age 

't LBP incidence data analyzed with a 
generalized linear mixed model (GLM) 
\'- Response variable - # of months in which a 

Soldier reported LBP 

Data Analysis 

't Survival time to the first month a Soldier 
reported LBP investigated with a Cox 
proportional hazards model and log rank 
test to investigate treatment effects 
,. Response variable - time to first month in 

which health care incidence for LBP was 
reported 

't Predictor variables same as those 
included in the GLM 
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Results 
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CONSORT Flow Diagram 

'? Twenty companies consisting of 4,325 
Soldiers were enrolled in the trial 

? No adverse events reported 

1' Figure 1 provides information on study 
enrollment, participation, follow-up, and 
analysis for all stages of the POLM trial 
according to CONSORT guidelines 

Baseline Characteristics 

'? Baseline differences across individuals in 
the four companies found in age, 
education, income, active duty status, time 
in army (P<.05) (Table 2) 
\' These differences were controlled for in 

subsequent analyses 
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LBP Incidence 

"!" Over 2 years, the number of Soldiers 
captured in the M2 database was 
4,147/4,325 (95.9%) 

? 706 (17.0%) identified as having LBP 

"!" Evaluable patient analysis indicated no 
differences in low back incidence between 
core stabilization and traditional exercise 

? Figure 2. 
2 

Percent of 
Soldiers who 
reported ~ 

incidence of low 
back pain by 
company and 
intervention 
group 

A• ltl" 

1' Coefficient of ! "~~ l'EP•PSt:P 

C •CSEP 

intracluster 
D •CS~•P1EP 

correlation of 
0.0053) 

............ 

LBP Incidence 

? However, brief psychosocial 
education f rom the combined 
exercise and education 
(CSEP+PSEP and TEP+PSEP) 
prevented low back pain episodes 
,.Overall 3 .3% (95% Cl: 1.1 - 5 .5%) 

decrease over 2 years (p=.007) 

,.NNT = 30.3 (95% Cl: 18.2- 90.9). 

Survival Analysis 

,. Compared to no PSEP (exercise only), 
combined exercise and education 
(CSEP+PSEP and TEP+PSEP) groups 
experienced 0.49 (95% confidence interval: 
0 .003-0.983, p=0.048) fewer months in 
which a Soldier experienced LBP 

,. Time to the first month of LBP incidence 
demonstrated a similar pattem 
1' Preventative effect of PSEP was observed 

(Hazard ratio=0.90; Log-Rank test, p = 0.021). 
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"!' Figure 3. ~ 

Percent of 
Soldiers who 
reported 

! 

incidence of low 
back pain by 

~ 
intervention 
group and days 
since enrollment . 

0 

0 ""' ... ... 
Olrp *"" ~llnMI 

Discussion 

'? In contrast, brief psychosocial education 
that reduced fear and threat of low back 
pain decreased 2-year incidence of LBP 
't'NNT = 30.3 (95% Cl: 18.2- 90.9) 

? Overall decrease in LBP from brief 
psychosocial education might be 
perceived as small (3.3%) 

.,. 

"!'However, utilization of health care for LBP is 
very common, so even small decreases in 
LBP incidence could potentially lessen burden 
on a health care s stem 

Discussion 

'? First large scale trial to test the purported 
primary prevention effects of core 
stabilization alone, and in combination with 
psychosocial education, for LBP 

'? Trial results suggest no benefit of core 
stabilization exercises for preventing LBP 
incidence in comparison to traditional 
abdominal exercises 

Limitations 

'? Additional sit-ups performed to prepare for 
fitness testing 
'\" Rate at which additional sit-ups performed 

was equivalent across the 4 groups 

'? Did not track exercise performance after 
the 12 week training period 

't Did not track if the LBP episode resulted in 
a medical board or evacuation from theater 
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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 
an efficient manner across large 
populations to yield incremental decreases 
in LBP incidence 
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Questions? 
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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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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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--------------DtJV~JiopAmwica'sMGdicaJAir~n Today .. . for Tomorrow 

AF Diabetes and Obesity 
Research Working Group 

A New Paradigm for Conducting 
Air Force Research 

Mark W. True, Lt Col, USAF, MC 

Chair, Air Force Diabetes and Obesity 

Research Working Group 

Overview 
-------------- DGvtO!op AnKin·ca'sM~caJAkmrm Today .. for Tomorrow 

• Why diabetes and obesity research? 

• Recent diabetes efforts in AFMS 

Establishment of Diabetes and Obesity Research 
W orking Group {DORWG) 

• DORWG Progress 

Challenges I Lessons Learned 

--------Providing Great Care ... Buitding warrior Medics--- - ---- •------- Providing Great Care .. . Buiidirlg wa.mor Medics--- - ----

Why diabetes and obesity 
research? 

--------------og~fopAmwica'sMGdicaJAir~n Today .. fot Tomorrow 

Focus of AFMS should be on wartime priorities first and 
peacetime care of our beneficiaries second 

We exist for wartime ... this is why we wear the uniform 

However, diabetes and obes ity affects MORE of our patients 
than all phys ical wartime cas ualties combined! 

If we don't control the diabetes and obesity epidemic, we will 
bankrupt the MHS and hinder our ability to focus on our primary 
wartime requirements 

Additionally , we need to ensure that we have an optimum 
fighting force through diabetes prevention measures 

--------Providing Great Care . .. Buitding warrior Medics--- - --== 

Obesity Trends* Among U.S. Adults 
BRFSS, 1990,1999,2008 

-------------- DGvtO!opAmGrica's MwlicaJAirmrmToday .. for Tomorrow 
("'BMI ~30, or about 30 lbs. overweight for5'4" person) 

~ 
~~ -~ . 

1999 

~1 []~~-~-w~D=-<'-~--~~~--~-·~•~"-'--'-~~o~-~·---~-·~•~'-''-~-'~~•~,-~_• _______ ~ 
--------Providing Great Care .. . Building warrior Medics 
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Diabetes Epidemiology 0 r 
--------------or;~lopAmwica'sM8dicaJAir~n Today ... fot Tomorrow 

US: 25.8 million diabetics, 79 million pre-diabetics 
Endocrinology shortage: only 4,000 in clinical practice 

Certified Diabetes Educators shortage: 30,000 diabetes 
educators (1 5,000 certified diabetes educators) 

USAF: 47,000 diabetics, >100,000 pre-diabetics 
• 8 endocrinologists, - 20 CDEs in dedicated positions 

• Result: bulk of chronic diabetes care provided at 
primary care level 

US Figures from CDC_ National D~betes Facl Sheet, 2011 

--------Providing Great Care . .. Buitding warrior Medics - - - - --== 

Diabetes Complications 0 T: 
-------------- D8vtO/opAnKin·ca'sM~caJAkmrmToday .. for Tomorrow 

• Heart disease ~ 2-4x more likely 

• Stroke~ 2-4 x more likely 

• Blindness~ 12-14k new cases each year 

Kidney failure/dialysis~ 46k new cases yearly 

Nervous system disease ~ amputations ~ 71 k/yr 

CDC. Nali<lMI Diabetes Fact Sheet, 2011. 

--------Providing Great Care .. . Buitdirlg wa.mor Medics - - - - ----

-------------- D8vtO/opAm8rica's MwlicaJAirmrmToday .. for Tomorrow 

Estimated prevalence of diagnosed and 
undiagnosed diabetes in people aged 20 

years or older, by age group, United States, 

25 

20 

~ 15 ] 
~ 10 

20-39 

CDC. National Diabetes Fad Sheet, 2007 

2007 

40-59 
Age Group 

23.1 

60+ 

Sourc~ 2003-2006 National Healh an(! Nutrl i<n Examination Survey estimates 
ofl{ltal prevalenct! (both d iagncsed and undiag-~ose<l)were projected I<J yea r 2007. 

--------Providing Great Care .. . Building warrior Medics - - - - ----
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--------------DtJV~JiopAmwica'sMGdicaJAir~n Today .. for Tomorrow 

Estimated number of new cases of diagnosed 
diabetes among people aged 20 years or o lder, by 

age group, United States, 2010 

465,000 

L ..... 4W4 

Ag• Group 

... 

Unique features of AF Medicine = r: 
-------------- DGvtO!opAnKin'ca'sM~caJAkmrmToday .. for Tomorrow 

• AF has unique patient population 
Active duty population is forced to maintain fitness standards 

There is great need to maintain fit force in order to maintain 
readiness capability 

• Diabetes prevention in this population is necessary 

Majority of AF personnel retire in their 40's 
Ma,Prity of diabetes cases occur at/after this time juncture 

To reduce overall MHS, preventing diabetes here is crucial 

Study of this population, after fitness standards are no longer imposed, 
presents great research opportunity 

Additionally, AF population is true cross-section of American 
society 

Source: 2007-2009 National Hea lth lnlt'rview Saxvey est imattos projected !()!he year 201 0. 

--------Providing Great Care ... Buitding warrior Medics·-------- •------- Providing Great Care ... Buiidirlg wa.mor Medics--- - ----

\..1 Not just a problem for retirees • ~ 
·~ "" II' 

--------------Dti~looAmwica'sMGdicaJAir~nTodav ... for Tomorrow 

Weighing in on Type 2 Diabetes in the 
Military 
Chamclcrisllcs o[ U.S. milumy personnel a1 emry who develop l)'ll< 2 
diabc1cs 

.._., \I 1"4_.,,,.., .. ,..' 
5Mui'L\6tO"ooi.JAon1 

\I IA(;OrltU\1~•-' 

l'"'' lo..ltr!II0-
1 

\l.u.;\ lh•••O!'of ........... 

OIJICTIVIS C..:urr~l lncldtnct u·tnds In typt l diabttes pon(nd a s.ignibcam public 
hnlth bur<kn and }u,~ br~ly bet:n aunbutt:d to suruh r trt:nds 1n 0\'f:fWt:l_ght 3nd phrsK'l.l 
mxtl\'lty Mrd1c:.J ~UJ\'f'!lbn<T ol 1hf' U c; m•luap • •ndp1r~ •h:n tht mp dp'fS cf :.lltw?r~ of 
ch:1ht!t~ •~ i(tmt!u to 1h.11 1n tht" l"t\'lh:tn nonul:ltmn ( l Q \~ I 6 r::t~'t rrr I (X)() prr<nn·yt:t~l 

CONCLUSIONS !nd!'Jd113h ""b 'YP£ 2 dtahc'n in 'he 11 c.. gulnm ha'l mk fxmrs 
Jouml:u 10 the JS!!jj[JI U ? pmaal;n jon &:aWC' d~abcu., o. a pn...,cntabk d~.K;u.c, ltD of concern 
tbit 11 o. ou:urnns U1 thu. population of )'UUil&Cr and proumably more f11 md11 aduab. ThD tw. 
~~~~uho.m. 1mpho.horu. for the pn...,·cntiOCl of d1alx:te» m both uuliU.l) and Cl\lhan populataom 

Oiulwln C"'r H,lf\~4-I A~A. lOOl 

--------Providing Great care . .. Buitding warrior Medics--- - --

TOBESAHOL Study 
-------------- D~vtO/opAm~rica'sMwlicaiAirm~nToday .. . for Tomorrow 

• Financial analysis performed to assess direct and 
indirect costs of tobacco, obesity/overweight, and 
alcoholism in TRICARE Prime population (under 65) 

• Annual cost to system (2006 dollars) 
Obesity/overweight •• $1 .1 billion 

Diabetes -· $300 million 

Am J Health Prom 2007; 22(2): 120-139. 

--------Providing Great C'are •. Building warrior Medics--- - --
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Importance in Pediatrics = '/"' 
'· . 

-------------- O.WIOPN»ttfk~'•Mtdk.MAlrm_,. Trx/wy,, toiTomortO'I¥ 
\ ,\~ 1rom \ltM'fk.l', RtrJtrd Cfti('(JJ,. \dmho~IJ Mtd CMII.m AIJl;r.lrl Lr.Jdtn: 

~t&t\.t(..ellt'folb.. A.tJ.U11olh. oitldocJ~ \ot'IIJVC lt~l(li Ill(' liM<"ti ~~h.~ <\tn.edfOI(:b, "'t' lutOw 
hiJlllolltKf dwt n .. IMM!iod l«UIIt)' lllU)l \)l" 1\itl('ftf; .... lOp p!t<Xlt). 

Otat ne~rWlo~ln)lll n•u•t'llty u•lt .K('CI .II'"JX)flt1lln£ cn,-..111n-'1uf Orf"'w tLlfol "''Ill, .\hng 11\..11 .. n •"'-""'ll 
7\pt'ltt"'ll Cll .. lt )"'OIII!&AntetkoMl\ 17 lul.J }'~'olf'I>OI. ollf""lltllllil:to joln lhr ntdlloiiY llf'l:,n,.lhtoyl.!l lt'll 
10 f1.ldU.llt' from high vhool, ho~\~ almin.ll r('(Cfds, 01 atr ph't'tlalt( unlll 

Bt!Jl'fDO» trf'lttlr otcx '•nna9'd 1P1r 11lf h>M1•pg ' rl" fis41 ' f:!1Qfl »'1WA''e"PI' mbt.,! 19<u•ihb !p. 
m•htA!t}' Sot"1\"1t't". loc.ldy. od~wr<ot ~enl tc.ot~u~ pt~b. *'~ ollhetll "-tlh tt"lC't.mot,.of Mttlln& 
m•hWt)' tf't\~ 1n ll'lti• l•mify hiscory. •rco btiog turfM'(I .-m;~y b«.tl.bt thty .1fC' ;u,c too ~f't\\eig.hl. 

l\.1t>SION' RIAOINI~ . • lll Otg.-.nlz.ltio n Of lf"litf'd wnlol mllit;tl)' 
lt~s. JS\\.:U t1•'8Cont~th.n .utt.lSt nu~ mti!Oil I)· 
10 ll·)'f'.ll-old.$ In thf. Uni1M ~.liM .ltf' tno loll I() w".e In 

lhe milit .. •y. n,..t rJ27 "t!SS'"' (d ·'" Wl:n!Y :1tluft., bbt-s;ry 
to)~ ~''Of\& cho ldoi~·n ~ )'Ou0S .ldult~ hJI\'t ot"'('tCJIJ'td JO 

dratn.ahC.11Jy tl\,u tht)• threaten not only th<' oo.trall health 
Of .'\lneuC.l but a~ tl~ lutUit" stter-.gttl 01 OUt nulttJty. 

-·~ -·~ ~~ -·~ -·~ ,, ' ' ' ' ' ' " 
M ISSION: R EADI NESS 
MILITARY lf.AO~AS f.OH KIOS 

AFMOA's Problem Statement: The AFMS does not have 
a comprehensive, informed, and aligned strategy for 
diabetes care. 

As evidenced by ... 
Poorly characterized AFMS diabetes populations. 

AFMS has not defined an expected standard of diabetes care 

AFMS metrics of care and outcomes are not comprehensive 
Worknow management or diabeliei< i~ not ~tandardi2ed 

Inability to capture all necessary data for care obtained outside 
the MTFs 

MTF-Ievel variation: some do well, others are challenged 

--------~roviding Gt~~tt Cam ... 8tJildingW.v rlorM(Jdlcs - - - - ---- •-------Ptovldit~ GnMtC.vo ... 8 11ildlttg W:mforM'Odic.*-. - - - - ----

Initial Diabetes Translational 
Research Mtg 

Air Force Diabetes Translational Mtg, Apr 2009, 
Bethesda, MD 

Hostftd by Diab~l$$ T6Chnology Society 

• Attended by Lackland, WP. Keesler, Andrews. and Travis 

Several research areas of interest identified in diabetes 
technology/IT/primary prevention areas 

Common Themes: 
Great interest in conducting research 

Inadequate research infrastructure/staff to effectively engage 

--------Provfdfng Gl'eat Cere ... tJuitdfng w arriorM«tfcs ------'-~ 
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Building AF Research 
Infrastructure 

-------------DtJV~JiopAmarica'sMGdicaJAir~n Today . for Tomorrow 

AFMSAISG9 contracted research coordinators 
specifically dedicated for diabetes research at six 
AF medical centers 

Fuchsia Plan 
• 1 research coordinator at Kees~r. Wright-Patterson, Nellis, 

Travis, Andrews 

Blue Plan 
• 1 research coordinator at Lackland 

Good startl 

Needs to be broadened and continued 

Diabetes Research HPT = T: 
------------- DGvtO!op AnKin·ca'sM~caJAkmrm Today ... for Tomorrow 

• Feb 2010- representation from Andrews, Keesler, 
Lackland, Nellis, Travis, and Wright-Patterson 

• Product: Diabetes Research Development Document 

• Research priorities were established: 
Primary Prevention of Diabetes 

Technologies to bridge current resource gaps in outpatient 
diabetes care 
Models of care to improve efficacy of outpatient diabetes 
care 

Inpatient diabetes care 

Biomarkers to better define diabetes populations 

Safety/operational concerns 

-------Providing Great Care ... Buitding warrior Medics - - - - - -- -------Providing Great Care .. . Buiidirlg wa.morMedics - - - - - --

Establishment of DORWG = r 
-------------og~fopAmwica'sMGdicaJAir~n Today . fot Tomorrow 

• Nov 2010- Charter established 

• Multi-base participation, voting members 

• Quarterly face-to-face meetings, monthly 
teleconferences 

DORWG Membership 
------------- DGvtO!opAmGrica's M wlicaJAirmrmToday . for Tomorrow 

• Chair- Lt Col Mark True, Lackland 

Vice-Chair- Col Marcus Cranston, Keesler 

Voting membership from all six bases 
Multi-disciplinary government (endocrinology, family 
medicine, internal medicine, diabetes educator, 
behavioral health) 

• Non-voting membership 
AFMSA/SG9S government 

AFMOA government 
CPRT contractor team 

Clinical research coordinators (contractor) 

-------Providing Great Care . .. Buitding warrior Medics - - - - - -- -------Providing Great Care .. . Building warrior Medics - - - - - --
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DORWG Mission 
--------------DtJV~JiopAmwjca'sMGdicaJAir~n Today .. . for Tomorrow 

• The Air Force Diabetes and Obesity Research 
Working Group mission is to promote and 
conduct diabetes research for prevention, 
identification, education and treatment of 
diabetes in all military beneficiaries. 

DORWG Duties 
-------------- DGvtO!op AnKin·ca'sM~caJAkmrm Today ... for Tomorrow 

DORWG will: 
• Work with AFMSAISG9 to build and implement an Annual Plan 

• Submit, revise proposals 

• Conduct research projects 

• Work towards practice management change 

• Report research progress 

• Publish research outcomes 

• Advise and serve as subject matter experts on matters related to 
diabetes and obesity research within the Air Force 

--------Providing Great Care ... Buitding warrior Medics--- - ---- •------- Providing Great Care .. . Buiidirlg wa.mor Medics--- - ----

Current Projects 
.. fot Tomorrow 

~--· :.-.....:::;.-= 

30+ projects total, 4 multi-base 

Annual Plan 
-------------- DGvtO!opAmGrica's MwlicaJAirmrmToday .. for Tomorrow 

Predominant focus this year 
Finalization of planning documents: RDD, charter, 
strategic plan 
Progress on current and new projects 

Tracking established milestones lor each project 

Identification of research gaps to plan future projects 

Progress will be documented and summarized in an 
Annual Report 

--------Providing Great Care . .. Buitding warrior Medics--- - ---- •-------Providing Great Care .. . Building warrior Medics--- - ----
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Strategic Plan 
-------------DtJV~JiopAmwica'sMGdicaJAir~n Today . for Tomorrow 

• 5 year plan, still in development 

Large emphasis of strategic plan is survivability 
Greater marketing of group's efforts 

Broader efforts to include grants external to AFMS 

Infrastructure building 

Expanded research priorities to include greater 
emphasis on obesity-related subjects for future 
projects 

\ / Challenges I Lessons Learned = V': 
D GvtO!op AnKin·ca's M~cal Akmrm Today ... for Tomorrow 

• Leadership recognition of the importance of diabetes and 
obesity research 
• Need to build convincing story .... tell it often 

• Instability of personnel to provide stable program 
longevity (deployments, contractors) 

Need for more stable, permanent, civilian research staff 

• Until available, find interested parties and build team 

-------Providing Great Care ... Buitding warrior Medics - - - - --- -------Providing Great Care .. . Buiidirlg wa.morMedics - - - - ---

l. J -~ ~, Challenges I Lessons Learned "" II' . 
DG~IopAmwica'sMGdicaJAir~n Today . fot Tomorrow 

• Bureaucratic challenges (research leadership 
changes/role changes, multiple IRBs) 

Clear leadership structure needed 

• Single IRB preferred 

• Funding I rules of R&D funds and how they apply to 
desired projects 

Standard, uniform guidance needed, perhaps in workshop or 
"how to" booklet format 

59 MDW/ST is building to this purpose 

Conclusions 
------------ DGvtO!opAmGrica's M wlicaJAirmrmToday .. . for Tomorrow 

• Diabetes and obesity research represents a worthy 
investment within the AFMS research community 

• DORWG has made significant progress in terms of 
defining research priorities, establishing a charter, 
annual plan, strategic plan, initiating and tracking 
projects within established priorities 

DORWG model can serve as example for other research 
focus areas 

• Continued support and guidance from AFMS research 
leadership is needed to continue this work 

-------Providing Great Care . .. Buitding warrior Medics - - - - --- -------Providing Great Care .. . Building warrior Medics - - - - ---



Proceedings of the 2011 AFMS Medical Research Symposium   
Volume 5  Operational Medicine (In-Garrison) 
 

77 
 

 

--------------DtJV~JiopAmwjca'sMGdicaJAir~n Today ... for Tomorrow 

Comments/Questions? 

--------Providing Great Care ... Buitding warrior Medics--- - ----
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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 lbs; had an average BMI 
decrease 0.75 kg/m2, both statistically significant.  Participants in the GLB DVD intervention lost a median 8.9 
lbs, 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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DtJV~JiopAmwjca's MGdk:lli Air~n Today .. . for Tomorrow 

Type 2 Diabetes Prevention 
in the Military 

Lisa Strickland, M.D. 

Obesity Trends* Among U.S. Adults 
BRFSS, 1990,1999, 2008 

-------------- DtJvtO!op~rica'sMGdicaJAirmGnToday . for Tomorrow 

("'BMI 0!:30, or about 30 lbs . overweight for 5 '4" person) 

~- ·~999 ; 

Maj, USAF, Medical Corps 

Director Diabetes Prevention 

Diabetes Center of Excellence 

•
------- Wilford Hall Medic.ai_C_e_n_t_e_r _ ___ __ I o_"'_"'_"_o_''.f!Y.- I:J 10•-14• • "' -'"" D.,,_,., • "'-'" • • _.,_· _ _ _ ~till= • 

Providing Great Care ... Buitding warrior Medics Providing Great Care .. . Buitdirlg wa.mor Medics 

County-level Estimates of Diagnosed Diabetes 
for Adults aged ;;, 20 years: United States 2007 

. for Tomorrow 

Diabetes Statistics 
------------- DtJvtO!opAmtJrica's MGdicaJAirmGn Today . for Tomorrow 

• 25.8 mill ion diabet ics in US 

• 79 million pre-diabetics (35% of US populat ion) 

• Heart disease -7 2-4x more likely 

• Stroke -7 2-4x more likely 

• Blindness -7 12-14k new cases each year 

• Kidney failure/d ialysis -7 48k new cases yearly 
• NeiVous system disease -7 amputations -7 65k/yr 

• If diabetes is prevented, these problems are avoided! 

CDC. Nat iOnal Diabtottos. Fact Sheet, 2011 
-------Providing Great Care ... Buitdirlg wa.mor Medics - - - - --
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Importance to Military Cr ' . 

• Military must have a fit active duty force in order to 
maintain its readiness capability 

Active duty population must meet fitness standards 
Diabetes prevention in this populaUon is necessary to preserve 
fighting strength of our force 

• Military' health system (MHS) provides lifelong care for 
retirees and spouses 

Majority of personnel retire in !heir 40's and 50 's 

Majority or diabetes cases occur during this Ume juncture. afler 
fitness standards are no longer imposed 

Preventing diabetes in retirees leads to healthier lives and it 
also reduces long-term costs 

------- Provldfrtg Gr6~1 C• I'D ... Bulltfng W.tfflorMOdlc$ --- - - ------" 

American Diabetes Association = r 
Position Statement " ,, · ________ ;..;;;,;;;,;,;,;,;;,;,,;,;;;; OcvdopAmerica~ t.ledkei.Aln»en Todtry .. lorTomon"OW 

Primary prc,•cntio n of dia b etes 
• Among individuals at high risk for de­

veloping type 2 diabetes, st ruct ured 
p rog rams em p hasizi n g li festyle 
changes t hat include moderate weight 
loss (7% body weight) and regular 
physical activi ty ( 150 min/week) with 
dietary strategies including reduced 
c.-alories and reduced intake o f dietary 
fat can reduce t he risk for developing 
diabetes and are there fore recom­
mended, (A) 

ADA Position Statement, Standards of Medical Care in Diabetes, 2011 
------- ProVkllrt;g GrNtC~ro .. . lluiktf9 W,m for trrod'cs ___ _ 

VO\UMC 1U 

T he New Engla n d 

Jo urnal of Medicine 

k.8 0 l'C1 1()S I S TH I5 I SCI I t6NC"8 OF TYP~ 1 I)IJ\Mtrr& WIT U I.IF~TYL6 
INTl!.R.\'I!NTION OR ~ltl"t'ORM IN 

Co11clmiom Lifestyle changes and treatment with 
metformin both reduced the incidence of diabetes in 
persons at high risk. The litestvlj! intervention was 
more effective than metforonin. (N Engl J Med 2002; 
346:393·403.) 

American Diabetes Association 
Position Statement _______ ...,;....,;,;;,;-.,;;;,;,;;,;;; Ocvdopltmerlc-.·~ l.f«PceiA.Irm~ 7od•y . . . fw romorrow 

Follow·up of ~'II three b tgc ~ludt~~or 
hfc-M) 1e mh:r,eutlOn ha~~ltO\\Il!'o~l.\lm:tl 
rcducuon In tht rntt of conwrston to t)1"' 
l dl~bct~. with H% reduction nt 10 
yt.trs In the Da Qlng <tudy ( >0), -1 3'l. rt· 
dltCllon ,at 7 )t."Ur:tm lht.> Fmru.,h Dwbt..·h..·:; 
Prewnuon <;wdy tOPS) (3 I l ;md H'), re· 
dlKilon at to ye;~rs In the u.~. Olnbet<'S 

' ._ ~ 
(OPI't"l$)(32) Aw.,(-dfc<llvcm""'"'•'l)· 
s1ssugge51rd thJtllf~St)'lt "'""'enuonso< 
\Jdl\tlcd Ill the DPP .IIC «l>t·df<'<ttiC 
(331. Group <ldl\<1) of the orr IIIIC"'<Il• 

llOil Ill C(HiliUUilll)' S(ttlng:. h,\> th~ J»lCn· 
11olw be "Sntflcmnly lr~;cxpcnsavc while 
51111 ochiCI'In <tmalnr wet •hi lo« 3-ll 
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Group Lifestyle Balance 
Program 

-------------DtJV~JiopAmwica'sMGdicaJAir~n Today . for Tomorrow 

• The DPP was a great success! 

• GLB is an adaptation ofthe successful DPP 
lifestyle intervention 

• Developed in 2004 by the Diabetes 
Prevention Support Center faculty of the 
University of Pittsburgh Diabetes Institute 

AF Multimedia Tools 
------------ DGvtO!op AnKin·ca'sM~caJAkmrm Today . for Tomorrow 

DVD CD-ROM 

-------Providing Great Care ... Buitding warrior Medics - - - - --- -------Providing Great Care .. . Buiidirlg wa.morMedics - - - - ---

How To Enroll Patients 0 r 
-------------og~fopAmwica'sMGdicaJAir~n Today ... fot Tomorrow 

• BMI.2:, 25 

• Pre-diabetic 
• CHCS consult: 

• " SAMMC Diabetes Prevention" 
• List patient contact information 

• Note if there are barriers to brisk walking 

Staffing Options 
------------ DGvtO!opAmGrica's M wlicaJAirmrmToday . for Tomorrow 

• PREFERRED 
Nurse 

Dietitian 

Exercise Physiologist 

Diabetes educator 

Behaviorist 

Physician 

• ACCEPTABLE 
(limited staffing option) 

Physical Training 
Leaders (PTL) 
(Commander 
permission/letter of 
commitment) 
Air Force Fitness Facility 
Center Trainers, Certified 
Personal Trainer (CPT) 

• Licensed Vocational 
Nurse 

Medical Technician 

Lifestyle coach must complete training 
-------Providing Great Care . .. Buitding warrior Medics - - - - --- -------Providing Great Care .. . Building warrior Medics - - - - -
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Summary 
-------------or;~lopAmwica'sM8dicaJAir~n Today . fot Tomorrow 

• Diabetes CAN be prevented or delayed 

• The GLB DVD program is a cost-effective means 
to implement evidence-based practice 

• With this tool, you can build a diabetes prevention 
program at YOUR base to help our airmen live 
healthier lives now and into retirement 

Summary 
------------ D8vtO/op Am8rica's M wlicaJAirmrmToday . for Tomorrow 

• Currently up and running at six bases and 
counting 

• Formal follow-up in the process of being 
developed in collaboration with UPMC 

• Training for lifestyle coaches will be available on­
line in the fall 

-------Providing Great Care . .. Buitding warrior Medics - - - - --- -------Providing Great Care .. . Building warrior Medics - - - - ---
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-------------DtJV~JiopAmwjca'sMGdicaJAir~n Today . for Tomorrow 

Questions? 

POC: Lisa.Strickland.1 @us.af.mil 

-------Providing Great Care ... Buitding 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 lbs 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 I 
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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.. Wait a minute here. Mr. Crumbley .... Maybe It . . ... , ... .. 
Wait a minute Mr. Crumbly, ''Maybe it isn't kidney 

stones after all." 

Don't Miss The Obvious 

The war against the obesity 

epidemic is ... 
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~ ~ 
~ NOT BEING WON! 

"Only 3.5% of the obese population has 
been impacted by current initiatives." 

Or lee Kaplan, MD 

Professor of Medicine, Harvard Med School and Director of the 

MGH Weight Center and the Obesity Research Center 

Conference on Practical Approaches to Obesity 11·eatment 

18 June 2011 

CDC REPORT: 22 July 2011 

Behavioral Risk Factor Surveillance System 

2009 versus 2010 

1. >30% prevalence rate: 9 states now 12 states 

2. 16 states increased rate in one year 

3· No state now <20% prevalence rate 

k ~ ~ 
OBESITY IN AIR FORC E:2oo7 ~o oouBLEJEOPA~ 

Overweight (BMI 25-29.9): 

Air Force - 44.4% Health cost: >$1.1 billion/DoD/2006 
AFSOC- 46.3% (highest in AF) 

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

Air Force- 12.4% 

AFSOC -12.6% (PACAF 13-4%) 
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UNPUBLISHED AFPC DATA 

1999: 6oo airmen/women discharged 
for over-body fat = failed PT 

Enlisted: 96% (89% active force) 

Female to male: 2:1 

~E AF OBE;: mUcAToR 
PROGRAM 

Strategic: 

- Obesity: A Chronic Disease 
-Focus on Obesity Prevalence 

Tactical: Weight Management Wheel 

-The Process Wheel 

-The Program Wheel 

OVER BODY FAT= FAILED PT 

22 y/o airman: WC 51 in/BMl41 

29 y/o airwoman: 4slbs preg >we 36 in 

42 y/o MSgt (15 yrs AD); s/p back surgery 

- WC 42 in 

STRATEGIC PRINCIPLE #1 

Obesity is a Chronic Disease 

It can be controlled, not cured! 
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ADIPOSE TISSUE: ENDOCRINE GLAND 

(-) Adiponectin: -Atherogenic, -Innam, -DM 

(+) lntcrleukin 6: +Inflammation, +DM 

(+) PAJ-1: +Atherogenic, +Coagulant 

(+) T 1 F-alpha: +lnflam, +Insulin Resistance 

(+) Angiotensinogcn : +HT 

(+) Endocannabinoid Recep: +Li pogenesis 

Obesity's 
impact on 
female 
cancers 

Extro Weight a Concer Rltk (Women> 
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Obesity's 
impact 
on male 
cancers 
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------1~ C•*••t•l . ...... ., 
~ ............ , / 

I / 
! , ./ ./ 

......-1" "/ 
........... t~ .,., ;;...--

I 
~ I 

aa.o . J.4.9 ::t.$.0-3:0 .~ 

L-ob••a ------.J 

As a mDn·~ BMI rl~ above the norma l range (18. $ lo 24.9), h h; rh.k 
of d ying ol cote~rect•l. e,;ophagea l. ld dney. and s.ev11r.ar othlll t canccu 

also rh • .::s. though nol .... dtol.mDUcally a'lo h doe• ~or canc:ecl'1 Qf "'• 

ut,vn.J\ Qr k~dn yIn wQmvn, ,-OT vao~mplv. 'h lil' rl slil; v t Oy.lng o f 1(010· 

ftt CUll e•nc.-r i t :lO P4•C'e nt hlgh~ r for mll!n -IH) •n!! overweifitho l <• 
8NII bontw~cn :l.S.O •nd 29. 'P) th.n n. for- m'l:n who are nor m•l•welghL 

Fot th illl: n'IOil Obtl:ut men. (• fJMI o f 35 o r tdghoer). the rbk I.J. nol quite 
d o uble (8-t. f)'l:rC\I!'lt h Jgh.er). 

S9wr"«"" Nc>'l'.lng , />. ~lftl, J -4'. 1 I62.S, 2001 . 
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. ...... 
n,uo ttma~es '"" u .060 ma1o1 

acf.l'\llttd fot •oo. smoking. rxe, 10-yev thk 

Figure 1 Impact of obesity on risk of developing chronic diseases. 
Adapted from: Field et al.1 

Field, Arch Intern Mad 2001; 161: 1581- 1586 

OBESITY STEALS Ll FE YEARS 
Framingham Heart Study- 3457 

4oy/o overweight: 
- Non-smoker: M - lost 3.1 years 

F - losq.3 years 
4oy/oobese: 

- Non-smoker: M -lost 5.8 years 
F - lost 7.1 years 

4oy/oobese: 
-Smokers: M - lost 13.7 years 

F - lost 13.1 years 
(compared to normal weight/predicted after age 50 to 69) 

Annals of Internal Medicine, 7 Jan 03 

56 
Women (n-9!5391 

19-21 9 22·2' 9 2>26 9 21-28 9 29-31 9 
BMJ 

AdipllSe tissue 
AM Sharma 

Figure 1 Cardiovascular mortality at different levels of body rna~ 
index. Source: Stevens et a/.1 

AM Sharma, lnlemational J. of Obesity, 2002, Suppl 4 

-------~=====::::::;;~:.:_____.., 
STRATEGIC PRINCIPLE #2 

Outcome Focus: Prevalence Rate 

Must attack wherever the disease is! 
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~ -----
CHRONIC DISEASES TREATED ALIKE THE CALVARY AIN'T COMING 

Therapeutic Lifestyle Changes> Lip Service 

Primary treatment most d iseases is medication : 

-HTN: to categories of medications 

Over 6o choices of single/combo meds 

CONTINUED 

Qnexa (topiramate + phentermine) 

-Effective: 3,700 sub -14.7% (sz weeks) 
- FDA rejected: psychiatric, liver, birth defects 

Sibutramine: On market 13 years> effective 

- SCOUT study: 9,8oo over 3-4 years 
- 14% increase non-fatal Ml and CVA 

Redux: Pulled in 1997 - heart valve and pulmonary HTN 

- 21 billion dollar compensation fund 

Rimonabant: 2009 - endocannabinoid receptor blocker 
>effective in weight loss. Studied 18,ooo over 13 
months> Reduction in Ml/CVA/death. Increase: 
psychotic/suicide 

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

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

~.:::====~~~ 
SURGERY NOT REDUCE PREVALENCE 

Bariatric surgeries: >20o,ooo in 2008 

- average cost: $to,ooo = $2oo,ooo,ooo 

Obese Americans: 72 million Americans 

Surgery cannot slow, stop, reverse obesity 
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POSITIVE LIFETYLE IMPACT 
Therapeutic Lifestyle Changes: TLC 

Hyperlipidemia: first line of treatment 
(Conn's Current The rap)', 2.00 3, p 649) 

HTN: 1600 mg Na + DASH diet = single therapy 
UNC Vli, IAMA-~<1 May U>OJ) 

Type 11 DM: Diabetes Prevention Program 

- 6 Aug 01 HHS Thompson: 58% v 31% RR reduced 

k ~ ~ 
WE MUST THINK DIFFE~TLY 

(Personal Responsibi lity) 

STUDY WINNERS, NOT RUNNERS 

1954: Roger Bannister> Jolm Lundy 

2008: Hicham el Guerouj > 3:43:13 

~ ~ ~ --- ~ ~:::::====~~~ 
NATIONAL WEIGHT CONTROL REG ISTRY 

Am. J. of Cl. Nutrition 1997; 66: 239-246 

- Study the 'winners, not just the runners' of the race 
- 1954 : Roger Banister > John Lundy 

- NWCR: 
- Over s,ooo registrants 
-Average member: 6o lbs I S-5 years 
-Characteristics: self-monito r (weigh at least weekly) 

eat low-fat/ high carbohydrate diet 
eat breakfast (78% daily, 91% - 4/7) 
exercise 6o minutes/day (91%) 

STRATEG IC SUMMARY 

Common language = chronic disease 

United vision= attack wherever found 
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~ ....... ~~::=::::::::= ----=~~~ 
TACTICAL: TWO SIDES OF WHEEL 

The Process: Inclusiveness 

The Program : Personal Responsibility 

with assistance 

c=::EERTIFICAT: N BOARDOF 

OBESITY EDUCATORS 

VISION 
Reduce the prevalence of obesity across 

all social and economic settings in 
America. 

-Inclusive approach!-

(www.obesityeducator.o•·g) 

TACTICAL #1: INCLUSIVENESS 

Empowerment: 

Each healthcare specialty 

Licensed/Certified Healthcare Professional 

Physicians, NUI'ses, Social Workers, 
Psychologists, Health Educators, 

Nutritionists, Exercise Physiologist 
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~ 
AIR FORCE OBESITY EDUCATOR 

A new beginning ... 

T h e P rocess o f W e ight M anagement 

PATIENT-CENTERED 

MEDICAL HOME FOCUS 

Bariatric surgeon: 

"Looking for a few good patients." 
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The Program o f Weight Management W heel 

Patient decides: "I'm In" 

Selects therapeutic spokes 

Referred to specialty with skill in that spoke 

Clinic 'obesity educator' coordinates 

RESEARCH PROPOSAL 

Target population: AF who failed PT test 1. Healthcare cost savings 

Phase 1: Specialty consultants/IRB/training 2 . Retention of qualified airman 
Phase II: 6-month wgt loss phase with 

18 month maintenance 3· Become DoD/nationalleader in 
Phase: III: Begin 2nd 6-month wgt loss phase effective weight management science 
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Discussion/ Questions 
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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 (IO) 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 IO 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. IO 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-IO (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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~=msa~--msmmrr' 

A Comparison of 
Infusion Rates Using 

Intraosseous Devices on 
Adult Fresh Cadavers 

Major Joe DuBose, USAF, MC, FACS 
Clinical Assistant Professor of Surgery 

University ofMaryland/RAdams 
Cowley Shock Trauma Center 

Baltimore C-STARS, USAFSAM 

T~(1lfl .UN.~:pac~ & e>-,.,; JUr~ 
DinND-.SII.wn.NA: ~dbp..t:lior<ll-:di<lrb..'lbniE....-IilnNd_ C:ag,t.i.Mbor: W.BW-::!011-~""~·~~.u roll 

Peripheral Intravenous 

• Extremity injuries 
prevalent after 
combat injury 

• Difficult in setting of 
hypotension 

T~(1lfl .UN.~:pac~ &e>-,.,; lUr~ 
DiErND-.SII.1-..NA:~bp..t:lior<ll-:di<lrb..'lbniE\810nNd_ C:agot.i.Mbor: W.BW-::!011-~""~·~~.u roll 

~~ •:• Background 
U..S. AII't ii"OftC• 

• Acute hemorrhage remains the leading cause 
of combat death 

• Resuscitation 
- Blood products 

-Fluid 

• Administration requires access 

Sebesta JA. Surg Clin N Am, 2006 

T~(1lftA~~pac~ &KU.:::H~r~! 
Di;vb..!lion S1o.IIN\..r.!A:~odtrp..t:lio r<llas•:diEt-Ni>n iE ....-Iilnilod. Cu•Hvr.bor:W.BW-::!011-""""· ""JY::!OI I 

~~ •:• Central Venous Access 
U.L AII't ii"OftC. 

• Advanced skill set 

• Time dependent 

T~cu.nA~~p11ct &eU.:::H~r~! 
Di;vb..!lion S1o.IIN\..r.!A:~odtrp..t:lior<llas•:diEt-Ni>niE ....-IilnMd. Cu•llvr!bor: W.BW-::!011-""""· "" JY::!OI I 
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~-~ 
•:• 

U.S.Alllt FORC• 

Venous Cut-Down 

• Surgical skill required 

• Time/equipment 
dependent 

~-~ •:• 
U.S.AJR,-OIIIC. 

10 Access 

• American Heart Association - Resuscitation 
Guidelines, 2005 

- The intraosseous route should be t he first 

alternative to difficult or delayed intravenous 

access. 

~-~ •:• lntraosseous (10} Infusion 
U.S.AIIt,rOIItC• 

• Safe 

• Effective 

• Rapid 

T-Aoe.......-poa.;cll'qhu Hr~t 
llo!M~~··-A- AoOIIIJ..OWilOIIIO'l,.lo-•• t-..... ......,...,0...M.ool!otfM4(1W.!"(n" .... lll .... ~, 

~-~ •:• 
U.IJ.AIRitORC• 

• Tibia 

• Humerus 

• Sternum 

10 Site Options 

• Distal Femur 

T•-AcrvHpojluD~h•lln·fl 
at.IN!llri$.!MIUI/Ii .... __. ........... _ :••• ...... ..--..~"""' .. "lilAWI~11o;10001.1111.1 .. 2011 
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\.,/ .. .;. Military Relevance 
U.S.AJIItFOIII:C. 

• 10 devices presently being utilized in theaters 
of conflict 

- Prevalence of extremity injuries 

- Prehospital environment challenges 

• Tactical Combat Casualty Care Committee 

-Policy oversight in prehospital setting 

FAST-1 Sternal Placement 

\.J •.:.• 
U.L AIIIFORC. 

FAST-1 

Pyng Med"a~l Corp., Richmond, 

British Co lumb'a, Canada 

EZ-10 

L~~~~=., ..... 
W'ftCI~II • ._\Oa,._....rlt,.... '-· .... -·c-.-.... -.---·-"'"' _ .. ______ , ___ ,_ 
_ .... ...,_t.r._.-..... _.,..,... ..... _.,._. ____ .. __ .. u• 

,____,......1 

VldaCare Corp., San Antonio, TX 

........... 
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EZ-10 
Humeral/Tibial Sites 

Source: Armed Force!> Medical 
(xaminer 5y.stem a net Defense 
Med1cal Malenal Program 
Off1ce 

t't.•mAtYOJf)II C(~o1Tft.rf1 
(11!11'W.,.. (;Iott~A,· Af>l"'ll~lo)<p!Hoo011-..:~.,. ........ ,-.:S o-t N_ M,.8$-.J1<'f4'011·.__1Cl<,IIH'(Itt 

\,,} 
•:• Best Site? 

U..S..AIRFORCa 

• Objective = rapid administration of 
resuscitative f luids/critical medications for 
combat casualties who critically need them 

• By this definition, optimal site = unknown 

'1't.11m Aot>'o>~ucot }Hfiol fft.rfl 
tllr.'tWbfl'lt•"''ffiA: NIIIIO..Otll,,_oUIM: <*ttbAOtl ltllll ... iMcl<AHIIW~IItr. UJI8'1'W ·2011*-.lOI:JIIrot t 

\,1 
•:.• 

U.LAIR,.OitCa 

Best Site? 

• Ease of placement 
-Equivalent? 

• Availability in face of inj ury 

• Size of bone likely important 

-I :Jrgf'r = f:Jstf'r f low r:Jtf's? 

'J't.g,.. AtYO~u't. 1kpo1 Tft.rf! 
OlrtW.,.. (;to.tt.......r o\• Af>l'fll~l!)<p<H(.OII ... :~•IQfl ll ll""''llto:l 0.. 11!.-.M r8$-.J)W40U·.__1Cit,l ... ron 

\,,} 
•:• Available Data 

U.S..AIRFORC• 

• Animal models 
- Lairet J ·U.S. Army Insti tute of Surgical Research 

(USA ISR) 
• ll umerus bett er infusion rates t han tibia in rabbits 

• Larcer animal studies oncoinc 

-Limited human skeletal correlation 

-Par ticularly sternum 

• Small human case series 

-No comparison of sites 

Tt..,,.. AotYI)~uct.}Hffol fft.rf! 
tiii1'Wbfl,lillt"''ffiA:Nipoo..Otl1._. ..... : <*1rbiliOfl ltl llf'AII..,,<AH II~IItr.UJIIW20U --lOIJII:!O lt 
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\J •:• How Do We Study? 
U.S.AIR I"ORC. 

• Animals not ideal correlate 

• Risks associated with human volunteers 

• Randomization in theater problematic 

TnrmAuo3poa8~&r..t 
Cistillo.6ootS1~11tA~<lb<,:J.J¥c..,._s.e,dis\ibu..,._is,........'O!d. C.S.~. e8AliW-20'1l-JOOO(.lOt ..IJ2011 

\J •:• Study Design 
U.S. A IR FORC. 

• Prospective, observational study 

• "Fresh cadavers" 

-Intravascular detergent solution flush on arrival 

-Stored 34-36 C 

-Utilized within 24-48 h post-mortem 

-Decedent age 18-65 

\J .. :. Cadavers? 
U.S.AJRFORC. 

• Fresh cadavers (<24-48 h) utilized in trauma 
training at specialized civilian centers 

- UMM/R Adams Cowley Shock Trauma Center 

• Osseous structure preserved 

• Correlates with anatomy 

• Capable of sustaining flow through central 
lines after vascular flushing with mild 
detergent solution 

1'ecrm AO'NpG'a 8~Ut.3-&-d 
Ci:iHioJI.,..~AAIJP"'ooKb<~ ootletse.~t.,.., ;s"""""le4.C..t~. MAIIW-201 1--.x.lOt..U2011 

\J •:• Exclusions 
U.S.AlRFORC. 

• Bony or myeloproliferative malignancy 

• History of median sternotomy 

• Known fracture or orthopedic operation at 
planned extremity site 

T.tamA~aBqi.ou lUre! 
Ci:itibo.Aoo~ AAIJp.ow.llb<~ ~~ss.e ,dQib..otoo isv.1im'lt4.01w~. 88.<18W-201 1-1:10!X.JOC~2011 
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\J •:• Protocol 
U.S.AIR I"ORC. 

• Protocol refinement- 4 cadavers 

• Study conduct- 38 cadavers 

• Surgical cut-dow n of Internal Jugular for 
measurement of central venous pressure 
(CVP) monitoring 

-To prevent bias due to overfilling, intravascular 
volume will be removed to maintain CVP < 10 em 
H20 or < 5 em H20 above initial baseline 

TnrmAuo3poa8~&r..t 
Cistillo.6oot S1~11tA~<lb<,:J.J¥c..,._s.e,dis\ibu..,._is,........'O!d. C.S.~. e8AliW-20'1l-JOOO(.lOt ..IJ2011 

\J •:• Measurements 
U.S. A IR FORC. 

• Mean flow rate calculation 

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

\J Protocol .. :. 
U.S.AJRFORC. 

• Randomized order of 10 placement/infusion 
-Initial confirmation via marrow aspi ration 

-Infusion 0.9% normal saline (NS) X 5 min 

-Pressure infuser inflated to 300 mmHg 

• Appropriate insertion confirmed by cut-down 
upon completion of all sites 

1'ecrm AO'NpG'a 8~Ut.3-&-d 
Ci:iHioJI.,..~AAIJP"'ooKb<~ ootletse.~t.,.., ;s"""""le4.C..t~. MAIIW-201 1--.x.lOt..U2011 

\J •:• Data Analysis 
U.S.AlR FORC. 

• Primary outcome variable: 

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

Sternal 

Proximal Humeral 

Proximal Tibial 

T.tamA~aBqi.ou lUre! 
Ci:itibo.Aoo~AAIJp.ow.llb<~ ~~ss.e ,dQib..otoo isv.1im'lt4.01w~. 88.<18W-201 1-1:10!X.JOC~ 2011 
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\J •:• Deliverables 
U.S.AIR I"ORC. 

-Prioritize site choice 

-Standardization? 

• Training I supply simplificat ion 

TnrmAuo3poa8~&r..t 
Cistillo.6ootS1~11tA~<lb<,:J.J¥c..,._s.e,dis\ibu..,._is,........'O!d. C.S.~. e8AliW-20'1l-JOOO(.lOt ..IJ2011 

Questions? 

\J .. :. Collaborators 
U.S.AJRFORC. 

• Baltimore C-STARS 
- Lt Col (sel) Joe DuBose, USAF, MC 

- Maj Jon Casey, USAF, MC 

• Cincinnati C-STARS 
- Maj Mike Pet ro, USAF, M C 

- Col Warren Dorlac, USAF, MC 

• St. Louis C-STARS 
- Maj Brian Holt, USAF, M C 

• USA ISR 
- Maj Julio Lairet, USAF, MC 

1'ecrm AO'NpG'a 8~Ut.3-&-d 
Ci:iHioJI.,..~AAIJ,..,ooKb<~ ootletse.~t.,.., ;s"""""le4.C..t~. MAIIW-201 1--.x.lOt..U2(111 



Proceedings of the 2011 AFMS Medical Research Symposium   
Volume 5  Operational Medicine (In-Garrison) 
 

104 
 

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 IO 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 IO 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 IO 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% IO HOC, 12.8% IM HAM) and CN levels (0 in IO 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 
IO 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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lntraosseous hydroxocobalamin vs. 
intramuscular hydroxylamine for severe 
cyanide toxicity and shock 

Lt Col Vik Bebarta, MD FACEP, FACMT 

Ch ief, Medical Toxicology 

Wi lford Hall M ed Center/Brooke Army Med Ctr 

san Antonio, rx 4i) \1 .r 

Project title 

lntraosseous hydroxocobalamin versus intramuscular 
hydroxylamine ln a valldated swine model of acute 
cyanide toxicity and shock- a randomized trial 

Disclosure 

• My opinions and comments do not reflect t he 
official pol icy or posi tion of the 

Department of t he Air Force or Navy 

Department of Defense 

US Government 

• Fu nding- USAF Office of t he Surgeon General 
NIH, US Army, Univ of Texas Health Science Center 

• No other financial disclosures 
No industry support 
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TO~f( OI..OCi\ .I()RIGI,AI RE.Sl~R( ll 

Hydroxocobalamin and Sodium Thiosulfare Versus Sodium 
Nitrite and Sodium Thiosulfate in the Treatment of Acute 

Cyanide Toxicity in a Swine (Sus scrofo) Model 

.....,..S.BitMriA.MD.MII.MC. 
uw 

o...t A. T enM. MO. Q)R. MC.. 
USN 

Mo ""*"'- 00. M4 MC. U!W 
P--=- S. DoDn, MS 
Slnh Y .... ftO 
knllw &.!lb. SeD. hitS 

~.......,. r-...!MWII ... ~.,~,..._~t.-o. ....... ca-bl 
..._OhWolt«<W::n,\',_,..,.l.w.o..IHIIIMadafC:......~fll'-~~ 

C...S.,~lX..,.._. ..... ~-~ ..................... c.-.s.n 
"'"'""n_,. 
n. ..... ...,...,.., .... MICII_'I'IC*crl .... .,._._. •• lilllllllt'l ........ pOIQ>.I)(Miat'l 

.,,.~crlhUIM,...,~fiO....or"'US~ 

:~ , . 
(. _J_ 

Non intravenous route cyan ant are needed 
Hypotension may not allow absorption for IM in shock 
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Cyanide antidote kit -IV only 
Hydroxocobalamin- cannot be given intramuscularly 
We found 10 HOC as effective as IV for cyanide shock1 

Mean arterial pressure over time 

1~ +-----0£--------------­.-, 
~1: • T ............._ 
! "" I ~-------- -IVHDCDB 

OO " -·10 HOCDB 

20 -1---,----~----~----~--~ ! ~ 0 ~ ~ ~ 2 ~ 2 ~ v ; 0 ~ 0 

~ 

1VS Be barta, AFMS 20:1 poster, ACEP 2011 

Respiration 

Arterial 
Blood 

Pressure 
mmHg 

200-

o-

JA Vick} Mil Med, 1991 

H 
I 

,,,,N-O 
H'''/ 

H 
Hydroxylamine 

Induces methemoglobinemia 

Intramuscular route is effective against cyanide 
Only 1 study reported 

JA Vick, Mil Med, 1991 

Study Objective 

To compare the return to baseline of mean arterial 
blood pressure between 2 groups of swine in acute 
cyanide toxicity and treated with 10 HOC or IM HA 
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Weight based potassium cyanide infusion 

Cyonide infused 

lnt ub3ted, 

1 
Instrumented & 
acdl1nated 

! 
T·SO min T·30min Omin IO min 20 30 40 so 60 

24 swine (48-52 kg) 
Pulmonary anery C3theter wit h continuous cardi3C out put 
Continuous central arterial monltorlng 

Intubated, 
instrumented & 
acclimated 

! 
T·SO min T·30min Omin lOmin 20 30 40 SO 60 

Cy31lide hlfusioo stopi)@d 

Cyanide infused 

l ntub3ted, 

1 
SO% of Baseline MAP 

Instrumented & 

1 
acclimated 

! 
T-50 min T·30min Omin lOmin 20 30 40 so 60 
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Hydroxocobalamin - 150 ms/l<g 10 
OR 

Hydroxylamine 50 mg/kg iM 

Cyanide infused 

Intubated, 

1 
5m of Baseline MAP 

inst rumented & 

1 
acclimated 

! 
T-SO mln T·30 min Omln lOmln 20 

t 
Antidote bolus 

30 40 so GO 

Cyanide infused 

Intubated, 50% of Baseline MAP 

1 
instrumented & 

1 
End of Study 

acclimated 

! l 
T·SO min T·30 mln Omln l Omln 20 30 40 50 GO 

t 
Antidote bolus 

Key outcome measurements 

Primary 

Change in mean MAP after antidote until 60 min 

Secondary 

HR, CO, SVR, SV02 over time 

pH, lactate, bicarbonate, cyanide blood levels 

Nitrotyrosine1•2 

NIRS- near infrared spectrometry on brain, kidney 

Inflammatory markers 

Brain tissue microdialysis 
1Gerth K, Oln ToKlcol, 2006 , Kan WH, J Appl Pitysiol, 2008 
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Data analysis 

50% increase in MAP after induced hypotension 
Clinically significant 

Based on our previous data 
12 animals per group for power of 0.8 

Two tailed alpha of 0.05 

24 animals 

Repeated measures ANOVA 
Hemodynamic and biochemical measurements 

Post hoc t-tests if differences found 

Baseline Characteristics Hydroxocobalamin Hydroxylamine 

Weight, kg 49t3 50±2 

Heart rate, beats/min 83±21 92±29 

Mean art pressure, mm Hg 91±8 93±8 

Cardiac output1 L/min 5±1 5:!:1 

Characteristics at hypotension 
Hydroxocobalamin Hydroxylamine 

(MAP~ SO"A; of baseline) 

Cyanide dose, mg/kg 5:!:1 4.5:!:1 
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Deaths 

Antidote Hydroxocobalamin I 

Deaths 0/12 

Survival 100%' 

*p=O.ll 

Blood cyanide overtime 
•• ,. I 

,. I l l-
14 

.-~ ....... . , -....., 
t " 

#1,• I I .... 
~ ~· r .·f' E a 

.1.• T .... 
, ,., l 

'JOO 

2100 

~ !:~ 
~ 1500 

~BOO 
Q UDO 

900 

lllO 
>JO 

Mean arterial pressure over time 

IM@il@ilii 

HOC. hydroxocoOOI~min 

HA, hydroxytaminfa 

Error ~rs - 959b Cl 

Systemic vascular res istance over time 

/' 
\ 

~ -1 \ 
\ 

' -· \ / ........ "'\.,. _ _..... 
~- ~ ... -........... - ... -. ..-

...• IIA ··-· 

i.*M§§!I"* HO~ hydroxocobaLlmin 
H~ lrydfoxylami••~ 
Error bors - 95% Cl 
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Results 

At 60 min 

Cyanide level great in HA- 15.5 vs 0 mcg/ml 

Methemoglobin greater in HA- 13% vs 1% 

Results- NIRS 

Brain NIRS was similar (p = 0.78) 

Kidney NIRS was greater in HA group (p = 0.01) 

Paralleled hypotension 

Results 

Systolic and mean arterial blood pressure, SVR, 
SV02 - greater in HOC group 

Ca rdiac output- greater in HOC group early and 
in HA later (p=0.003) 

Lactate, bicarb, pH- similar 

Nitrotyrosine 

Results pending 

In our previous studies 

Similar at baseline in all 3 arms 

Increased by 60% in all arms at hypotension 
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Discussion 

10 HOC -100% survival 
Reduced cyanide levels- neuro effects 

HA- 75% survival 
High cyanide and methemoglobin levels 

Had improved cardiac output and NIRS kidney at study end 

HA mechanism unclear - improved MAP before 
methemoglobin levels rose 

Nitrotyrosine may suggest mechanism1 

'G<nh K, Oln Toxlcol, 200G 

Conclusion 

• lntraosseous hydroxocobalamin- faster return to 
baseline MAP compared to intramuscular 
hydroxylamine 

• Methemoglobin and serum cyanide levels- greater 
in hydroxylamine arm 

• Mortality, acidosis, and lactate- similar 

• IM antidotes for cyanide shock may be effective 

Limitations 

Animal model 

Intravenous vs. inhaled cyanide model 

Short duration of observation 

Neurological outcomes not measured 
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Slides for questions 

• Call for no IV routes (NIH and USAMRIC) 

• Complicated, failure, higher skill level 

• Cold CAK- no 10 or IM 

• HOC- no 10 

• 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 IV1·2 

Package insert -10 grams (150 mg/kg) 

• Sodium thiosu lfa te 

1.65 ml/kg of 25% solution IV- 413 mg/kg3.4 

Adult dose - 12.5 grams and repeat - 360 mg/kg 

lBorron s .. Clin Toxicol_. 2006 
3Erdman A., Medical Toxicology .. 2004 

16~bouta, Ann Emer9 Med, 2010 
"Kerns R, Gold Fronk's Tolt £me1gencies, 2002 

Ant idote infusion 

• Volume- 200 ml for each arm1 

Hydroxocobalamin 180 ml 

Sodium t hiosulfate 20 ml 

• Rate based on previous studies- 5 minutes1 

• 10 ml saline flush before and after each drug 

10cb;lrt:J,Ann Emerg Med, 2010 

Lab interference 

• No known interference for our labs 

• Colormetric and co-oximetry mostly1 

• ALT, AST, amylase, bilirubin1·3 

• creatinine, magnesium, iron, CK1
•
3 

8edterman, Semin Diagn PtJ!hol, 200.9 
Cul'l"( SC, Arm lrn~rg Mtd, 1994 

carlssonq, St'tlndJCiin toblm1:5!, 2011 

Cya nide method 

• Whole-blood cyanide levels were measured with 
spectrophotometryl -2 

Diagnostic Center for Populat ion 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 complex1 

• Does not measure cyanide as 
cyanmethemoglobin or cyanocobalamin 

'Hughes Cl, To>ricol M echanisms Methods, 2003 26ebar1a VS_, Ann £me1g Med, 2010 
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Ongoing or future studies 

• Completed- non intravenous routes 

lntraosseous vs intravenous hydroxocobalamin 

lntraosseous vs intramuscular methemoglobin inducer 

• Ongoing 

Intramuscular cobalt formulation for cyanide toxicity 

• Future 

Hydroxocobalamin for other toxins and shock states 

• All studies are federally funded 

Color interference with PA catheter 

• Edwards Lifesciences 

Engineer 

• Possibly SV02 

• SV02 correlated well with clinical parameters 

Mean arterial pressure, cardiac output 

Circulation 
Resuscitation Science: Biomarkers and Mechanisms 

Hydroxocobalamin and 
Epinephrine Improve Survival in a Swine Model 
of Cyanide-Induced Cardiac Arrest: A 
Randomized T rial 

Vikhyat S Beba11a 1: Rebecca L Pitotti1: Patricia Dixon1: Sandra Valtier1: 

Charles M Littie2 

Similar su rvival with Epi or Hyd roxo (73%) 

0% survival with no IV treatment 

Improved lactate, pH, cyanide level1n hydroxo. 

Nitric oxide and nitrotyrosine 

• Nitric oxide direct ly 

Colormetric chemiluminescent analyzer (Sievers 
Nitric Oxide Analyzer, GE, Boulder CO} 

• Nit rotyrosine 

ELISA (Northwest Life Science Specialities, 
Vancouver, WA} 
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Nitrotyrosine 

• Nitric oxide relaxes vascular tone- hypotension1•2 

• Nitrotyrosine- downstream NO byproduct2 

• Cyanide decreased MAP, increased nitrotyrosine 

• HOC increased MAP, and decreased nitrotyrosine 

• Previous reports 

Cyanide not used in model and NO not measured3 

to~mbo, em Care Med, 2001 
lGerth, ClitJ To~itol, 2006 

Systemic vascular resistance over time 

-t-----r-----------

0 ' ' / .,y ·' .,, .,_, •' ~' •' ~' ~' •' .,, •' •' . 
.. 

I 
I 

Blood lactate: over time 

/ •'/ .,, .,, .,, ·' •' •' , 

Cardiac output over time 

I l . 
I J. I . k f", r-... r-- . 
!-•:!. "j-·t-t/1 .... J 

I l l ~ I ...... ....J 
I • 1 I_ 

/~·'•'"~'•'~'·'~'·'~'·'~'·' 
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Neurological outcomes 

• No measurements in this study 

• In our other studies 
NIRS- brain and renal 

Cerebral microdialysis 

Core be. I Uoo<- Po rtlo I P02 ~ 
lfJ 

External jugular- Swan Ganz 

Femoral artery- continuous 
arterial blood pressure 
(Millar) 

Carotid artery - blood sampling 
I 

Hypotension as primary outcome 

• Apnea used as outcome1
-
2 

• Oxygen/ventilation reverses cyanide toxicity3 

• Hypotension is common and predictor of death 

• 50% MAP used in several swine studies4 

LBorron, C!in Toxicol, 2006 2Vick, Mil Med, 2000 3Bur'ow, Am J Vet Res, 1977 
4Tanen, Ann Em erg Med, 2000 
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Other slides 

Universal antidote EMS use 
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• nucleoophile and electrophiles 

• Work in future studies and universal antidote 

• Practice 

• Cyanide is a nucleophile (neg charge) 
-Chloride, ammonia, azide, organochlorines, 

organophosphates? 

• Cobalamin is a electrophile (pos charge) 

Non IV route 

• Non IV route is important -cannot use for HOC 

• Need route that requires less skill, simple 

• Recommended by other agencies (NIH, 
USAMRIC) 

• lntraosseous route 

• Other ant idotes 

Necropsy 

Characteristics Hydroxo- Cyanide 

cobalamin antidote kit 

Few serious adverse effects 

Simplicity of use 

Number of drugs used 
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Characteristics Hydroxo- Cyanide Characteristics Hydroxo- Cyanide 

cobalamin antidote kit cobalamin antidote kit 

Few serious adverse effects ./ Few serious adverse effects ./ 
Simplicity of use ./ Simplicit y of use ./ 
Number of drugs used ./ Number of drugs used ./ 
Cost Cost ./ 

Efficacy 7 7 
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Cardiac output over time 

Lactate 

tl0 +---~""=..1. 
!!' 100 

~ ~ +!~~~-f~~~~-~-+~~~~~~~ 

.. 
20 +-~--r-r----r-~-----r~ 

./·~/ ·" """"".P "-l~~"··" .,"<>"4'"•• ... -J>" .. 
100% mortality in sodium thiosulfate alone 

TO HYOROGEII CYAIIIIE AIIO CARBON MOIIOXIlE 
IN ARMY OPERAnOIIS: FiliAL REPORT 

- HOC 

Conuniuce on Combined E-xposures to Hydrogen Cyanide and 
Carbon Monoxide in Am1y Operations 

Conunittec on Toxicology 

Board on Environmental S1udies and Toxicology 
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Hydroxocobalamin adverse effects 

Elevated blood pressure, red color, rash, allergic2 

Sim pie, single, and few adverse effects 

Characteristics at Hydroxocobalam 1n Hydroxocobalam m Sodium 

hypotension + Throsulfate 

(MAP< 500.4 of baseline) Sodium th•osulfate 

Cyanide dose, mg/k.g 4.8±2 5.7±2 5±0.8 

Time to hypotension, min:sec 27:40tl4:21 33:59±13:40 24:56±4:02 

MAP at hypotension, mm Hg 43±5 49±6 41±2 

La ctat e, mmo i/L 65t1 7.6±0.2 8±0.5 

Cyanide level, mcg/ml 3.4±0.7 3.4:!::0.9 3.9±1 

pH 7.42±0.1 7.41±0.1 7.4± 0.1 

h bla 1 Basalina c.harac::tari~tiu of tha o.nimo.ls 

Ch ;ua cterls.tlcs Hydroxocob;ala min 

Wei&ht, kc 49!2 
Heart rate, beats/ min 92±14 
Systo lic blood pressure, mm Hs 107:1:13 
M n n arterial pr11ssure, mm Hg 84tl0 
Cardiac o utp ut, l/min 5 .0±0.8 
Systemic vascular reSi$tanu, 1366±234 

Oyne5-stte/em!. 
pH 7.46±0.05 

Bicarbonate, mEq/ l 28tl 
lact•te, mmol/l 1.4tl.l 

Hydroxoco balo.mln+ 
Sodium thio1ulfate 

51±2 
81±6 

122U: 
94%9 

S.ltO.I 

1Sll:t282 

7.47±0.04 

29t:2.3 
1.0!0.2 

Sodium 
Thiosulfate 

49t2 
87t:l3 
104f7 
80.3 

4 .8t0.9 

1448±340 

7.4St:O.OS 
28:t:1.9 
1.2:t:0.5 

Dynes-sec/ em , dynes-seconds per ce ntimeter ; Ka. kiloarams; l/mln,liter per minute; mEq/ L, 

milliequiva1ents per liter; mm, millimete rs; mmoi/L, millimoles per liter; Data presented as means t 

standard deviat ion 
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"modern study ... [comparing all 3] is needed" 

~~lfil~9S~8B!ftmffin 
Hydroxocobalamin Sodium thiosulfate 

Hydroxocobalamin and sodium thiosulfate 

Sodium thiosulfate 

kerns R, Ann Emers Med, 2008 

Hydroxocobalamin and 
sodium thiosfulate 

Sodium thiosulfate 

Used and recommended as single agent1 

As effective as hydroxocobalamin as prophlaxis2 

Few side effects 

However 

Smal l or uncontrolled studiesl 

Indirect outcomes4 

"modern study ... [ comparing all 3) is needed" 3 

lVeltu Ll, Emc:rgcnqr Mt:d1tine, G"' ed 
'K~rm R. Ann Erner.a Ml!d. 2008 

2Mena.~l K, TOJCIC:OI~y, 1989 Kcm $ R 
4Bfbam vs. Ann Em@ll: Med, 2010 
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"modern study ... [comparing all3] is needed" 

Hydroxocobalamin Hydroxocobalamin Sodium thiosulfate 
and sodium thiosulfate 

Kerns R, Ann Em erg Med, 2008 

Is hydroxocobalamin alone effective? 

HOC and sodium thiosulfate used together1•2 

Potentially synergistic2 

Europe 

However1 

Case reports and small studies 

No direct comparison reported3 

CYANOKIT s 9 

~-
1H11 II AH, J f'tnetQ M ed, 1987 2H11II AH, Critftl!'v Toxicai, 20il9 ~K~rm, Ann f'tnetg Med, 2008 
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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-1α) 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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U.. lltPO 

Resuscitation with Hextend Leads to 
Diminished Inflammation as Compared to 

Hespan in Hemorrhagic Shock 

Every Aimum u Force. Mtdliplkr 
August 2011 AFMS Research Symposium 

Timothy A. Pritts, MD, PhD 
University of Cincinnati 

\,~ 
•:• 

_...;, _______ £_,b)'Airmil11aFfJr~Multiplkr ---------

Hemorrhagic Shock 

v 2nd leading cause of lethal traumatic injury 
v Leading cause of preventable mortality 

v 10,000-24,000 potentially preventable deaths 
annually in U.S. 

v Giobal ischemia-reperfusion injury 
v Dysfunctional systemic inflammatory response 

v Infection, sepsis, organ failure, and late mortality 

\,j ~, \,j 
•:• '•;;;-" •:• Background 

--------- £_,b)'Airmilt~liFarctMultiplkr --------- --------- E--b)'Airmlit~aFfJrctMultiplkr ---------

::L.iMIP·1• * ~.;=:ull-6 * .. ~ 

<00 ~ -Q 

.. i ~· 
~ ~ 
100 .s-Q . . 

Sh- fWB L~ S,... I'W& LR 

v Hespan 
v 6% hetastarch in normal saline 

v Hextend 
v 6% hetastarch in lactated Ringers 

v Effect of either fluid on inflammation 
after resuscitation is unknown 
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V Hypothesis ~~ V 
_....;. ________ El'uyA.ir.mt~t11lFor~Multip1ier ---------- __ .;.. _______ E_.b)'Airlnil11aFfJr~Multiplkr ----------

Methods 

Resuscitation with Hespan vs. 
Hextend will differentially affect the 
systemic inflammatory profile. 

Anesthesia 
~ 

Cannulation 

~ 
Hemorrhage 

~ 
Resuscitation 

~ 
Analysis 

~~ •:• Shed Blood 
---- ---------- Et>hyAirmRrtaFiJF~Multiplitr ----------
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\,../ Volume of Resuscitation ~ \,..J Metabolic Data . ~ . 
_....; ________ El'uyA.ir.mt~t11lFor~Multip1ier ---------- _....;~------- E_.b)'Airlnil11aFfJr~Multiplkr ----------
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\1 Histology i§, \1 
---------- E.-.~:~yA.inrlllnii FlJr~Multip!Mr ---------- ·--------- Ewb)>AUIDilnll ForuMrJDplMr ----------

Conclusions 

Sham Hespan Hextend 
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v Resuscitation with Hespan leads to greater 
systemic inflammation as compared to 
Hextend. 

v This increase in inflammation may lead to 
increased end organ inflammation and 
complications. 
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Epidemiology of Respiratory Illness 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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Epidemiology of Respiratory Illness 
during Basic Cadet Training at the 

U.S. Air Force Academy: 
A Molecular Approach 

Lt Col Catherine Witkop 

Preventive Medicine 

US Air Force Academy 

Ql, • .,. ANn~~o~»Ciol-1 • 0"""l''1tll:o.,.(J•Dt"'Y lAW l OU tC, ~.:;ton 11W 
0(11110l...,_ .. ,llo;ut ~~~qn<;I I'"'..U:Co;.m~r 

U.S. Air Force Academy 

• Undergraduate military academy with over 4000 
students (cadets) 

• Four year institution of higher learning 

• Successful cadets graduate as 2nd Lt with a 
Bachelor of Science Degree 

• Cadets live In dorms with 2-3 to a room 

~ j 
.. :, .. Disclaimer 

U.S. AIR ft:ORC. 

• The opinions expressed in this brief are solely those 
of the authors and do not represent an endorsement 
by or the views of the United States Air Force 
Academy, the United States Air Force, the 
Department of Defense, or the United States 
Government. 

• I have no financial disclaimers to disclose. 

~ j 
•:.• 
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Basic Cadet Training (BCT) 
• Six week rigorous training 

• BCT 1: 
• In dorms (sleep 2-3 to a 

room) 

• Academic, physical, 
military training 

• BCT2: 

• 14 days in Jacks' Valley 
• Field training 

• Sleep 12-15to a tent 

• Obstacle, assault, 
confidence courses 

• Support operations also 
move to Jacks' Valley 

UIU~ I M!IIflad Q.oii.,AI.,.,.._ OOC.IMI'II-&~IIoDII'IO•-... IIto'N tOU:!IC _ S«l!~No1to.t 
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\..J •:.• What is "Jacks' Hack"? 
U.S.AIRIFOACE 

• Lay term for the cough and other respiratory 
symptoms that occur during BCT at USAF A 

• Most Basics get it and it can last for weeks 

• Etiology is currently unknown but thought to be 
some combination of: 
• Environment (dry, dusty conditions in Jacks' Valley) 

• Altitude 
• Depressed immune system/stress 

• Respiratory pathogen 

Ouali1)-A!a.NIO!Coo.."r.!(l\ &~1fe6'Y>Di~-.!ryi'..W!OU.S.C .. Secl-!1111102. 
DO MOT n!lo!U! IMI!'>::Io.A tl<! {'.wri:!:!i<:I(J<lfh! UTI" C::r'rma'ldl!c. 

\..J •:.• 
U.S.AIRFORC& 

• Respiratory symptoms 
are responsible for over 
half of all medical visits 
during BCT at USAF A 
each year and can 
impact training and duty 
availability 

Background 

\..J •:• 
U.S.AIRIFORCE 

Ou81i1)-~D<KI.o'r.e(l1 &~1fo'ol'f>Di9QQW!<)II't.W10US.C.,Seclo!lll1!02. 

\..J •:.• 
U.S.AI RFORC& 

2007 871 

2008 802 

DONOTn!ll!89o!IMI~ I'I! {'<!n'rO:!:!IiOtl<llh!UU C::r'rm&'JOIIc. 

48% 

55% 

Respiratory Illnesses 
BCT 2007-2008 

551 

540 

1296 

1356 

42.5% 

39.8% 
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\..J •:.• 
Respiratory Illnesses 

BCT 2007-2008 
U.S.AIRIFOACE 

70 

i: 60 
c 
~ 50 

• 2007 
• 2008 

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 .. , 43 45 47 49 

Da of BCT 
Ouali1)-o'U!NNIO!Coo..'r.!(l\ &~1fe6'Y>Di~Yo!ryl't.W10U.S.C .. Secl<!1111102. 

DO MOT n!lo!U! IMI!'>::Io.A tl<! {'.wri:!:!i<:I(J<lflho! UT I" C::r'rma'ldl!c. 

\..J Respiratory Illnesses 
BCT 2008-2010 •:.• 

U. S.A IRFORC& 

BCT Acute Respiratory Illness Visits 
120 .--------,,.---------------

100 -\----1\---------;;--------

80 +---~r--~~~-------

40 -\---,~~~A~~~(~"'----

20 +--,r?~~r+-D~~~~~----

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 

BCT Day 

\..J •:• Background 
U.S. A IRIFORCE 

• Adenovirus has been implicated in respiratory 
illnesses among recruits at training bases 

• Adenovirus generally peaks in weeks' 3-5 

• A study performed at USAF A in summer 2009 
showed no positive results for adenovirus 

• An nH1N1 outbreak during the study period 
precluded definitive conclusions about infectious 
etiologies 

• Rhinovirus, however, was identified in a large 
subset of cadets 

Ou81i1)-~D<KI.o'r.e(l1 &~1fo'ol'f>Di9QQW!<)II't.W10US.C.,Seclo!lll1!02. 
DO NOTn!ll!89o!IMI~I'I!{'<!n'rO:!:!IiOtl<llh!UU C::r'rm&'JOIIc. 

\..J •:.• Objective 
U.S. A I RFORC& 

• The objective of this study was to determine if 
adenovirus, rhinovirus or another pathogen was 
associated with respiratory symptoms in Basic 
Cadets during BCT. 
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\..J •:.• Methods 
U.S.AIRIFOACE 

• Cross sectional, descriptive design 

• Participants: Male and female cadets aged 17 and 
above who presented for medical care at the USAF A 
cadet clinic or infirmary tent at Jacks' Valley 

• Time period: 24Jun-6 Aug 2010 

Ouali1)- A!a.NIO!Coo.."r.!(l\ &~1fe6'Y> Di~-.!ryi'..W !OU.S.C .. Secl-!111 1102. 
DO MOT n!lo!U! IMI!'>::Io.A tl<! {'.wri:!:!i<:I(J<lfh! UTI" C::r'rma'ldl!c. 

\..J Questionnaire •:.• 
U.S.AIRFORC& 

• The purpose of the study and the protocol were 
explained to each eligible cadet 

• Signed informed consent (approved by USAF A and 
USUHS IRBs) was obtained 

• Each subject completed a questionnaire: 
• Information regarding gender, race, region/state of 

residence, squadron, dorm room/tent, smoking 
history, pre-existing medical history, symptoms, 
previous visits, and missed training 

\..J •:• Groups 
U.S.AIRIFORCE 

• Group 1 (FRI): Cadets with temperature of 100.5 or 
greater and any upper respiratory symptom such as 
cough, sore throat, rhinorrhea 

• Group 2 (ARI): Cadets with respiratory illnesses, but 
without fever 

• Group 3 (Control): Cadets who present to the 
clinic/tent for care for symptoms other than 
respiratory symptoms (e.g. musculoskeletal injuries) 

Ou81i1)-~D<KI.o'r.e(l1 &~1fo'ol'f> Di9QQW!<)I I't.W10US.C., Seclo!lll 1!02. 
DO NOTn!ll!89o!IMI~ I'I!{'<!n'rO:!:!IiOtl<llh! UU C::r'rm&'JOIIc. 

\..J •:.• Specimen Collection 
U.S.AIRFORC& 

• Nasal wash and throat swabs were performed per 
standard protocol 

• 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 
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'J .:, .. Pathogens Tested by PCR 
U.S.AIR~RC:• 

• Adenovirus (3,4,7, 11 , 14, and 21) • Epstein-Barr Virus (EBV] 
• lnlluenza A (HI , H3, HSA, HSB) • Coronavlruses 

• Influenza 8 • Streptococcu s pneumonia 

• Parainfluenza viruses (types 1, 2, 
and 3) 

• Streptococcu s pyogcncs 

• Mycoplasma pncumoniao 
• Rhinovirus • Chlamydia pncumoniac 

• Respiratory Syncytial Virus (RSV) • Bordetella pertussis I 
• Human Mctapncumovirus (HMPV] • Bordetella pertussis II 
• Bocavirus (NSI and NPI) • Leglonella pneumonlae 

• Haemophllu s Influenza and 
subtyplng 

Qw»,t,__..,,_i)ocutr....C•E:>~n-.C..-<YIAWIOUtC.'-11;;111 l lCrl 
OONOT ... liO·*UoOrthj)llf'ftlt.llieoiCifl•flflf(.(mmpoOI. 

Cycle threshold 
value (Ct): 

The replication 
cycle number at 
which the 
fluorescence 
level (shown as 
an amplification 
curve for each 
sample) crosses 
a set threshold 
line (green) 

(I....U, ....... ..r-.Oc-c"-..t-&~lfor.Oi~-IYIAW10U.$C,kWI l l();l. 
OONOT.-..ooiO':IIoootU.~-cii'I•WlFCoonfl'oPdot 

'J .; .. Real-time PCR Technology 
U.S.A.I RFORC:C 

• Each time a target DNA sequence Is replicated, a 
fluorescent molecule Is released 

• The amount of fluorescence correlates to the amount of 
DNA 

'J •:• 
U..S..A.IRFORCe 

Qwll\' .... IIO_!Jocu..,... • ti >e/I'Oih01n0'*""""WNIOU$¢.$K11010 1Wil 
OOISOT~•t!>OIIliJeo-rmlfr.liCIIOIIhllltTtCCmn-..""" 

·The left-most purple 
curve is the positive 
control. The 3 right· 
most greenish curves 
are samples with ct 
values greater than 35, 
and are considered 
negative. 

·The blue/purple lines 
in between are 
samples that are 
considered positive for 
rhinovirus, with Ct 
values ranging from 26 
tg 34 

Un~;;l•uir;.o o.,..wv ...... -o-. ..... t-f,..fl't'lhoonO~WNwv.~.e..e.-'*' •Hl2 
00 f;Of ~•fkiiiii"-1101""-•IMoiU. M'!f ec...IIWI!Mf 
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\..J •:.• 
Validation of USAF A Biology 

Laboratory Techniques U.S.AIRIFOACE 

• If nasal wash specimens contained >3 cc of 
washing, 0.5 cc was provided to the USAF A 
Department of Biology laboratory 

• Analyzed for the presence of influenza A, swine 
influenza H1, swine influenza A (as a confirmatory 
test to swine influenza H1), adenovirus, and 
rhinovirus 

• Analytical results were compared with results from 
ADL 

Ouali1)-A!a.NIO!Coo.."r.!(l\ &~1fe6'Y>Di~-.!ryi'..W!OU.S.C .. Secl-!1111102. 
DO MOT n!lo!U! IMI!'>::Io.A tl<! {'.wri:!:!i<:I(J<lfh! UTI" C::r'rma'ldl!c. 

\..J Proportion of self reported 
symptoms of study participants •:.• 

U.S.AIRFORC& 

10\Jo/o ----------------------

90% 

30% 

70% 

60% 

5{Po/o 

40% 

30% 

2Q% 

10% 

0% 

·-···--·····---••••••••• 
/h~/ / ~// '{/ / /,;-'/ / 

Symptoms (N=129j 

\..J •:• Results 
U.S.AIRIFORCE 

• 129 cadets were included in the study 

• 37 females 
• 92 males 

• Mean temperatures among the ARI and control 
groups were not significantly different 
• 97.86 ARI vs. 97.84 among controls 

• Mean temperature among those in the FRI group 
was 101.3 (p<0.05) 

• Cough was reported as a symptom in 115/129 
• 10/12 FRI, 88/99 ARI, and 17/18 controls 

Ou81i1)-~D<KI.o'r.e(l1 &~1fo'ol'f>Di9QQW!<)II't.W10US.C.,Seclo!lll1!02. 
DONOTn!ll!89o!IMI~ I'I! {'<!n'rO:!:!IiOtl<llh!UU C::r'rm&'JOIIc. 

\..J •:.• Adenovirus 
U.S.AI RFORC& 

• The pan-screen for adenovirus was positive (Ct < 
35) in only one subject 

• If a more liberal cut-off of Ct <40 is used, 
adenovirus was detected in 3/12 (25%) of FRI and 
8/88 (9.1%) of ARI 
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\..J •:.• 
U.S.AIRIFOACE 

Outcome (n) 

ARI (99) 

FRI (12) 

Control (18) 

Cough as a 

symptom 

(115) 

Rhinovirus 

Rhinovirus (Ct S40) Rhinovirus (Ct S:lS) 

% % 

61 61.6 43 43.4 

so 41.7 

11 61.1 44.4 

71 61.7 51 44.3 

*Lab confinned Nasal Wash or Throat Swab 

Ouali1)-A!a.NIO!Coo.."r.!(l\ &~1fe6'Y>Di~-.!ryi'..W!OU.S.C .. Secl-!1111102. 
DO MOT n!lo!U! IMI!'>::Io.A tl<! {'.wri:!:!i<:I(J<lfh! UTI" C::r'rma'ldl!c. 

\..J •:.• Bordetella Pertussis 
U.S.AIRFORC& 

• Several specimens positive for Bordetella species 
but negative for Pertussis 

• One positive for Pertussis; had been treated when 
results detected 
• Cadet left the Academy during the first week of 

training; no further cases 

\..J •:• Rhinovirus 
U.S.AIRIFORCE 

Rhinovirus (Ct S40) Rhinovirus (Ct ~35) 

Outcome (n) % % 

ARI (99) 61 61.6 43 43.4 

FRI (12) so 41.7 

Control (18) 11 61.1 

Cough as a 71 61.7 
symptom (115) 

No Cough (14) 5 35.7 

*lab confirmed Nasal Wash or Throat Swab 

Ou81i1)-~D<KI.o'r.e(l1 &~1fo'ol'f>Di9QQW!<)II't.W10US.C.,Seclo!lll1!02. 
DONOTn!ll!89o!IMI~ I'I! {'<!n'rO:!:!IiOtl<llh!UU C::r'rm&'JOIIc. 

\..J •:.• Conclusions 
U.S.AIRFORC& 

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

• Rhinovirus was identified in almost half of cadets 
studied 

• It was not significantly associated with cough, 
although there was a very small number of cadets 
without cough in this study 
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~,/ 
•:• Conclusions 

U.S. A IR FORC& 

• Adenovirus may be a contributing factor in patients 
with FRI, but not in those with ARI 
• This finding was useful in helping determine policy for 

adenovirus vaccine administration at USAF A 

• The use of real-time PCR technology can assist in 
the detection of pathogens in a particular population 
and potentially aid in the development of preventive 
measures 

Ous0t,oAs9.o~~~~ &¥1\ill lo">:m OiSOO~'}II't.W IO US .C., &!doo 11Q2. 
OONOT...ele&se ...<li'>OU1 tloep6"ITO:s:sl~.:.f'he IATf~&'l<l<!f 

~,/ 
•:• Rhinovirus 

U.S.AIRFORC. 

• RNA virus in the picornavirus family 

• Symptoms: rhinorrhea, nasal congestion, sore 
throat, non-productive cough, sneezing, facial 
pressure and headache 

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

• Can persist on door knobs, silverware, masks, etc 

<::lu401y AS9JofWI<)!0<1o:).o'Y>M1 &~lli'OO>OiSOOv<!<)I IAWIOU.S.C.,So!.:»t'llllll. 
OONOT..elease .,.,;,i'll:kJtl<tJWWr':S:SI<lt1<ol'heiHfC(aWn&'Jdo!c 

~,/ 
•:.• 

U.S . AIRFORC& 

~,/ 
•:• 

U.S , AIR FORC. 

Rhinovirus 

Ouaolj>~Oi! O<l~lll & 6"1\Plfi'O'>'IOiSOO>'eo)IL'.W 10US .C.,So!d0<'1 11Q2 
OOI+OTetle&se.,...l'l:kAhe~:s:slooafh!IHfCo:.'M>&'\de<. 

Rhinovirus 

• Symptoms typically occur within 16 hours of 
inoculation and last for a median of 9.5 to 11 days 

• The symptoms of "Jacks' Hack" are similar to 
findings in patients with rhinovirus infection 

Qu,.;ty~Oi!~fll &~lfC<»~ OiSQQW.f)I I<'I.WIOU.S.C.,So!C'Ioollll2. 

OOIKITetleUi! 'flilt.::kAtl.tp..wris:si<Hlalf"N!UTfc:.-r.n&'>de<. 
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\..J •:.• Future Directions 
U.S.AIRIFOACE 

• Further study is warranted to test for other factors 
such as altitude, environment, and immune status in 
this USAF A population. 

\..J BCT 2011 Study Protocol •:.• 
U.S.AIRFORC& 

• Add educational brief for all Basic Cadets on Day 1 
ofBCT 
• Focused on basic public health messages 

• Hand-washing, covering cough 
• Dis cuss in9 possible role of an infectious agent in 

Jacks' Hack 

• Educational campaign (signs) in the dormitories of 
half of the squadrons 

• Compare rates of respiratory illness diagnoses 
between 2010 and 2011 

• Compare incidence of rhinovirus in Squadrons A-€ 
and F-J 

\..J •:• Future Directions 
U.S.AIRIFORCE 

• Further study should also focus on potential 
preventive measures, such as education and 
supplements to help reduce the spread of rhinovirus 

• We began to investigate that this year and, to give a 
sneak preview of our study from this year ..... . 

Ou81i1)-~D<KI.o'r.e~1 fl<~lfo'ol'f> £:1:9QQW!<)II't.W 10US.C.,Seclo!lll11Q2. 
DO NOT~II!89o!~~ l'l~ p<!n'rO:!:!iiOtldlh!IATr ~&'JOIIc. 

\..J •:.• Status of 2011 Study 
U.S.AIRFORC& 

• Study was in process when norovirus outbreak 
among Basic Cadets struck on 21 Jul 

• The experiences at USAF A in BCT 2009 and 2011 
highlight the need for field-deployable rapid 
diagnostic tests 
• In both cases, earlier identification of H1N1 and 

norovirus might have prevented lost training time 

• In deployed locations, such technology can be a 
force-muliplier 
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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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Virulence and Resistance Trends of 
Staphylococcus aureus in an 

outpatient military population 
- 0 

COREY FALCO MD, CAPT, 
USAF MC 

2011 GRADUATE OF SAUSHEC 
PEDIATRIC RESIDENCY 

Background 

0 
• TSST-1 

• mupA 
2006 stuJ) from Ill aJigan Arm) M('dieal Center 

Brnth micrtl<lilulion 

E-tesl 

• Community-associated 
methicillin resistant 
Staphylor.cccus aw·eus (CA­
MRSA) 

• Panton-Valentin 
lcmkocidin (PVL) 

luk..,·l'l. & lukJ·' I'I' 

Objectives of Study 

0 
• Determine occurrence of virulence and resistance 

factors inS. au reus infections 

• Discover prevalence of Methicillin-resistantS. aureus 

• Determine USA typing for MSSA and MRSA strains 
using pulse field gel electrophoresis (PFGE) 

• Determine effective outpatient treatment options fol" 
MRSA 

• Evaluate for significant differences between isolates 
from children and adults 
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Materials & Methods 

Evigene®: 
qualitative nucleic acid 
hybridization assay 

Result in 3 hours 

0 .. 
I 
• Photo 1 . Example of posttive 

test {red) and negative test 

Results 

0 

Materials & Methods 

0 
• 200 S. aw·eus isolates 

• Tested each isolate for mecA, mupA, Tsst-1, and lukS-Iukf'­
PV (PVL) genes 

• Positive and negative controls 

Materials & Methods Part #2 

0 
• mecA, tsst-1, mupA, and PVL PCR confirmatory test 

• Broth microdilution and E-testfor Mupirocin 
resistance 

8 mup A+ ancl22 cont rols 

• Pulse field gel electrophoresis for SA typing 
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mecA PCR 

R ... t . . . .... 
:: • :aa 

···= 
-------- • 

Results #2 

~------------()------------~ 
• mecA and tsst-1 PCR and Evigene correlate 

• 7 of 8 mupA Evigene isolates positive for mupA on 
PCR 

• 1 PVL + Evigene isolate negative for PVL on PCR and 
vice versa 

• Majority of MSSA & MRSA type USA 300 

.,., . z 

! • • . ••••• • 
• 

11ft• .. ... 1 .. tl VI 
II 1 • I? 1C I. a fl 
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5/7 mup.4 + PCR 
demonstrate mupirocio 
resi~ta n~e on broth 
microdilution and E-t~st 

Results 
r------------()----------~~ 

• Antibiotic susceptibility [ • Photo 2 . 0 -test for Inducible 
profiles Clindamycin resistance 

Conslillllive Clindamycin 
Rc'Sbiancc 

lnclucible Clinclamycin 
resistance 

Bact rim ?8%. Tetr.lcycline 
')6% 

Fluoroqui nolones: 49% 

Resu lts 
() 

• Pediatric isolates vs. adult isolates 

mccJ\ 
46% (29/60) vs. 49" (69/ 140) 

Shnilarre..c;ults for P\'1.., tsst·t, and mu1,A 

Discussion 
~---------()--~===-~~ 

• CA-MRSA burden 

• Evigene provides reliable, rapid detection of mecA 
and other virulence factors 

• Pediatric isolates similar to adults 
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Discussion 

f------------0-------===-- -----;;;;;J 
• Mupirocin resistance 

• USA type 300 

• Bactrim and Tetracycline 

• Clindamycin ??? 

Contributors 

~-----------0------------~ 
• Ms. Donna Hensley, Civilian, 59th MDW Clinical 

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 Atamosa 

Future Projects 
~------0------~~ 

• Possible utility of Evigene® in deployed settings and 
basic training 

• Correlate laboratory markers of virulence with 
severity of disease 

• QUESTIONS? 
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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 IFNƔ 
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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Automation and A ssessment of a Whole 
Blood Interferon Gamma Re lease Assay 
(IGRA) for LTBI Screening: The USAF-

# 

CDC TB Collaboration 

MEASUREMENTS FOR 1 QFT-GIT: 
MANUAL DETERMINATION 

Description of Measurement 

I II"'''IbloedW.UCOIIOd:~ 
COIIe«O.IJt.Olmt.Of biOOO!NIOSII.!bo» 

Tll'l'o$oi'OIIUt.li'II$0WI40f lncuball()n 
·~.Jt.or tltmpom!IK(I; 

100 IlL d 1120~1'100nWiiolhl OOIIJII9a!it 
\~hlft:.O cfH20 l0!6eCon:t>W.o !H-I"''' $3nd.VO 

&.OOjLotgi'OCIIIOIWntlor 1 'bncl*ds 
300 ~ot .;ock J:l<ln.MI'O tor t"''IIUII~I'O 
3-00 !"-d .$-\.lll<l.lrO:.tr.)n.:/OmKIIOt ~dilUtion 
'k!lu~M dg~dibirllb «qugar.~ 

I \~lumedGOO~Ih~lrolto fOr Cbi'IJ.Ig.'\t.fi3011Jbcn 
Ill s.tl iJI. ofc.ot~)Jg.Jto:)OMJon iD"""II'ol-'b(1&)l.S4Mplo'(3} 

1lYit ot onatt aM eno or 2·11 Q.ISA. t'!WitaUOtl 
\(Qiumt ofw~ll ooncertr.~.tu fo'x w~ll ~lull«< 
VOlume (1( ,..20 fo'x w~h ~lttoon 

Ill 100!'-d $1.1~31Qit•to~tn""'ltOI.llldl¥l'lpl9,_.1 

2 rwnq d Ofl!llit and ilnO ol $),m.,. WIOI.lb:ll.A:lfl w•~ sub!tl'at<i 
" &tl iJI.of$$0psolllbonkl~ooniJOI.)nd3¥1'lpfoWoll 
JS ()sxK.lloo~qotlfc;oniJOiilr'ICIMfi'IC)Iowoi&460&G3~ nm 

121 TOTAL # of Measurements 

QuantiFERON®· TB Gold In-Tube 
(QFT-GIT): MANUAL METHOD 

St:.ga-1: Whole Blood Cutture 
Mtb•• 

Collect 1 mL of hep:winltcd 
w hole blood In 3 tubes 

lncu~to ;at 37 .oc for 
16·2-4 h; .sensitized 

lymphs pro ck.lce FN·T 

Stage 2: Measure pFN-y] & Interpret 

Contrift1ge to u parale 
plaama 3 boW gel .,.ug 

~~::"-. Software calculates 
,....__~ result s and 

•FDA·Appnwod Oct 2007. "TBAntifl'!lS: [SAT6. CrP 10. & TB 1.1 

# 

MEASUREMENTS FOR 1 QFT-GIT: 
AUTOMATED DETERMINATION 

Descript ion of Measurement 

riMOt.lood~•'ollfi(.~O<I 
C61'oel 0 .11 to ; rrt. ct biOO<IinlO & Wbotl 

l iiTMI of on""t illll<I•I!C) d incubllllo!l 
IIIGW.)let l(lmpotO)IIII'O 

31)(11JLOfM20to!V.OI'I$!MOC.OnJI.I9:itO' 
\loi1.11MofH2Q IO!teeni!IJIJ,ql~"t~ll4¥<1 

liOO~•!,.olp:>(;lt.st~nQ;aiOI:Ir1 01.undarcl 
\t~Um&ofgroon OlliMt fof c.onjug;,noMiuDotl 
Yo'-'meoi'OOO,ill-'ll oonc.ttale forC~111f'llt~ 
Vo'-'MtOfWUhC<MICI!III'IJaVtfOtwUha<*.IIIOn 
\(Ollmeo11'!20 torwJ.'" $0t~UOn 

14 Total measurement not automatable 
'1 300~J!,.dgrooncl•uontf¢t'/$0J.ncl,o,'u·o~ 
6 ao<liJLd::.~lld:r.rd~lrotMforroclforll-l<lliJton 
19 501JLOI' COf'l).ipttaOIUMon lHor'l\rOIWtlll(16) & AJI'IpltS(;J) 

Tlttleot OtlMI $A<Ifl114 ct 2·" IIOI.ISA l'~Wbetll>l'l 
1~ 100 f.ll dsutl~llitoooChc.orttolandso:lfflpiOVol)l 

t rVI'lilof on•t an<I•I!C) dSO-mn nwuabOn~~o~ll'l subcftra\1& 
., 50~o~Lot,.,p:.ollllonloliiaefleonlld aods.-ntlli w,;;1 

3e O;ltlr..11clon.:,~trot <nnltOi i'lnO:wnplo•'fli•4SO&IllO nm 

l o7 total measurement automatable 

p roduces a report 
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USAF-CDC TB TRIAL #1 : QFT-GIT 
AUTOMATION - Methods Overview 

(FWH20060t20H, Pis: Dr. D. Goodwin, Dr. G. Mazurek) 

OBJECTIVE: To automate the ELISA reading using a Triturus analyzer, to 
compare the TST versus th e QFT·GIT in a mass screening se11ing. 

STUDY SUBJECTS: 2,374 Basic Military Trainees (BMT) at Lackland AFB. 

METHOD: Used both TST & QFT·GITto screen BMTs for LTBI; included 
completion of an epidemiological questionnaire. IRS-approved protocol 

\..I QFT-GIT: RESULTS INTERPRETATION 
••• • ~ 

Interpretation n Nil n TB Res pons e• n Mitogen- Nil 

Positive 1!1 !:80 1!1 _:: 0.35 IU6/ml 1!1 Any 
and;;: 25% of Nil 

< 0.35 IU6/ml 
Negative !:80 or < 25% of Nil ;;:05 

< 0.35 IU6/ml 
< 0.5 

::;:80 or < 25% of Nil 
Low Mitogen 

lndetermi nate 

>8.0 Any Any 
High Nil 

TB Response"' 1s the IFN-y concentration 1n plasma from blood stimulated with ESAT-G, 
CFP-10, & TB7.7, minus 1he IFN-y concentration in plasma from unstimulated blood. 

USAF-CDC TB TRIAL #1 : ELISA ANALYZER 

USAF-CDC TB TRIAL-1: MANUAL DATA ENTRY 
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USAF-CDC TB TRIAL-1: RESULTS 
TST & QFT-GIT SPECIFICITY 

Limited to low-risk BMTs (Assumed not to have been infected) 

TST < 10 mm for 1,617 of 1,626 = 99.4%" (specificity) 

TST > 10 mm = 9/1,626 = 0.55% 

QFT-GIT < 0.35 IU for 1,585 of 1 ,590"" = 99.7o/o" (specificity) 

QFT-GIT ;>: 0.351U = 5/1,590 = 0.31% 

"Difference is not statistically signWicant 

""Excluding 3E· indetenninates 

USAF-CDC TB TRIAL-1: RESULTS 
QFT-GIT Volume Problem Documented 

BLOOD COLLECTION VOLUMES 

tn-RanQe Volumes 1,488 
(0.8to 1.2 mL) (62.3%) 

Out-of-Range Volumes• 886 
(<0.8 mL or >1.2 mL) (37.3%) 

TOTAL 2,374 

"INDETERMINATE tests (n=50) associated w~h out-of-range volumes. 

\.J USAF-CDC TB TRIAL-1: RESULTS 
•:• TST & QFT-GIT Concordance/Discordance 

Evaluated: ? ,07fi (int.IJJrlAs thosA with ntJf-of-rnngA vohJmA ~n rl tho sA 
w~h increased TB risk) 

Concordance'" 
TST TST 
-pos -neg 

TST-pos/QFT-GIT-pos: 1 (005%) 
QFT-GIT TST-nog/QFT-GIT-neg: 2,057 (99.08%) 1 5 

-pos 

Discordance* QFT-GIT 13 2,057 
TST-pos/QFT-GIT-neg: 13 (063%) 

-neg 

TST-neg QFT-GIT-pos: 5 (0.24%) 
Total u 2,062 

QFT-GIT!TST ORLTBI = 0.427 (95% Cl: J.164- 1.114) 

57% fewer screen-positives with the QFT-GIT. 

"'Does not inclu-de indeterminates 

USAF-CDC TB TRIAL-2: Reproducibility 
Objective & Methods Overview 

(FWH20080002H, PI: Dr. K. West, Dr. G. Mazurek) 

Total 

G 

2,070 

2,076 

OBJECTIVE: To compare QFT-GIT & TST perfonnance under cond~ions 
that might impact test resuNs. 

STUDY SUBJECTS: 159 persons wilh a history of a positive TST 

METHOD: 6 vis~s; 12 QFT-GIT tests (36 tubes) & 3 TSTs; IRB approved. 
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METHODS 

QFT-GIT performed as follows unless stated otherwise: 

1 ml of blood collected 6 a.m. to 9 a.m. 

Mixed on "Rock & Roll' mixer and incubated w/in 1 h. 

Incubated for :!3 to 24 h at 37.0 ± 1.0 ·c. 
Centrifuged and stored at 6.0 ·c. 
ELISAs performed wHh automated ELISA analyzer w/in 24 h. 

Interpreted as per CDC guidelines. 

TST performed with Tubersol PPD: 

Induration at 48 to 72 h. 

Interpreted as+ if 2:. 10 mm. 

Different peopl• placed and read TST on left and right 

Same person placed and read 1" and 2"" TST 

METHODS 

"Rolling Rocker" mixer (Stuart). ----• 

"Triturus.., ELISA analyzer (Grifols). 

Interpreted I'Ath CDC, Cellestis, Inc. 
& Celedon Labs, Inc. software. 
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USAF-CDC TB TRIAL-2: Reproducibility 
Research Questions & Results 

What is the effect of injecting PPD for TST on subsequent QFT-GIT results? 
Significant '{boosting" of QFT-GIT n.sults. 

Concordance'~~ (72.6Gfa) 

Pre-pos/Post-pos: 
Pre--neg/Post-neg: 

76 

77 

Total 

31 

115 

146 

USAF-CDC TB TRIAL-3: Volume Study 
(FWR2QQ9QQ33H. Pis: LtCol K-W Ma. Dr D Goodwin. 

Dr. G. Mazurek) 

OBJECTIVES: 

To assess the implications of out-of-range specimen volumes. 

To assess the effects (if any) of antigen: blood mixing methods. 

STUDY SUBJECTS: 104 Wilford Hall Medical Center heaNhcare 

workers wNh a documented history of a posNive TST. 

METHOD: (next slide); IRB-approved research protocol. 
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USAF-CDC TB TRIAL-3: Volume Study 
Methods Overview 

USAF-CDC TB TRIAL-3: Volume Study 

1 sdshaK~nul1ilfrctl'ly 

Methods Overview 
(FWR20090033H) 

Roll ng-Rocke r mixer: 20 R PM x .S m1n 

lli!irtlu»''Siillell>Eo11A.~brpo.Jik~d~is"""""\!d.OiiSol!~.8&.fM'.O!Q11.J69'1,23JU1 2011 

USAF-CDC TB TRIAL-3: Volume Study 
Methods Overview 

(FWR20090033H) 

Draw30 ml 
of whole 

blood ... 
Paperwork: Consent, H IPAA release. 

(continued on next slide) 
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_b.- Validated Range I Validated Range 

T -=1 t--ll I 
I LT-- I ..J. 

o~ ~-~ ~-,~0~ .. " .. . Q_~ ~d!.• .!.• .. " .. 
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USAF-CDC TB TRIAL-3: Volume Study 
Research Questions & Preliminary Results 

What is the effect of volume o n QFT-GIT results when comparing 0.5 to 1.5 ml ? 

Concordance* (84.0%) 

0.5 Pos/1.5 Pos: 10 (t3.3%) 
0.5 Neg/1.5 Neg: 53 (70.7%) 

Discordance* (16.0%) 

0.5 Pos/1.5 Neg: 9 ( t2.0%) 
0.5 Neg/1.5 Pos: 3 ( 4.0%) 

Kappa • 0.53 (0.3()-0. 76) 
Fishe~s Exact p • <O.OOt 

Total 

Total 

19 

56 

13 62 75 

Answer: The clinical result changed 16% of the time; the lower the 
specimen volume, the greater the probability the result will be positive. 

USAF SBIR: Automation Enabling 
Software Development 

(FA865()-08-C-687t, SBIR Mgr: Dr. D. Goodwin) 

Phase I (N=3): Software concept 
• Convert ELISA outputs into 

clinicaly interpretable results. 
· Verification standards and 

OA perfo rmance. 
• Model decision curve optbns. 

Phase II (Celadon Laboratories, HyattviOe, IVV; completed 10 Jan 2010)' ' 
• Software developed, models buit and tested, refinements made. 
• Collaboration facilitated reporting of clinical results to medical record. 
·Will work on any automated ELISA platform. 
• 21 CFR Part 11 Compliant (FDA requirement for electronic records). 

"' IMMUNO-A T- htt.p:I/IA.'W"N.celadonlabs.com/produd.s_immuno-fithtrn 

USAF-CDC TB TRIAL-3: Volume Study 
Volume Problem Mit igation 

• VOLUME PROBLEM VERIFIED: OFT-GIT results may change as 
an artifact of the volume of bbod used. 

MITIGATION: Control volume by using an indirect collection method. 

STEP-1; SfEP-2; 

~ ~ ~ 
Collt!'ctwhole Transfer 1-mt.. 

blood using 10-ml aliQuotsto f:ach 
"green top" QFT-GITtube. 

heparin tube. , 
• MIXING· NO PROBLEM: OFT -GIT results did not vary by mixing 

method, so either method is acceptable. 

INTERLABORATORY VARIABILITY 
(Pts: Dr. G. Mazurek, LTC L. Hamilton, & Dr. D. Good\;in) 

OBJE CliVE: To assess interlaboratory variability of the OFT -GIT. 

STUDY SUBJECTS: 97 previously TST positive subjects at 2 sites. 

METHODS: 

Blood drawn into 3 sets of OFT-GIT and incubated together. 

1 set held at site, 2 sent to other labs (Brooks C-B; Tri!>er AMC; CDC) 

Automated ELISA performed 13 -1 5 days later in 3 labs. 

12 (12%) subjects found to have discordant results: 

o 5 due to data entry errors (Tripier used manual reporting) 

o TB response tor 6 wfthin 0.25 IU/mL of cutol1 (Tripier: 4 std vs CDC 

& USAF 8 std calibration curve, and within-subject variation near 

assay cutoff). 

o Variabilly increased with increasing mean IFN-y 
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USAF-ARMY-CDC INTERLAB VARIABILITY ~~ ~· 
~~ 

Variabilly increased wlh increasing mean IFN-y tor both Nil and TB . 
Differences in Nil and TB were frequently in different directions.• 

- ·.·.'· . .. - .. ,.;_~r, : :,: ~:~.>L·:·~:: .... 

"'Whitworth, Hamilon, Goodwin, Campbell, Barrera, Racster, Daniels, 
Chuke, & Mazurek. (2011). With in Subject lnter·Lab Variability of 
QFT-GrT Test Results 

. ··. 

SBIR 05011-HOS (OSDIDHP): Development of an Alternative 
Screening Method f or Deteding Evidence of M. tuberculosis 

lnfedions 

Thank youl 

USAF-CDC TB COLLABORATION: 
Summary of Accomplishments 

./'Successfully automated the QFT-GIT & produced a standard protocol 

./'Compared performance of TST & QFT-GrT in a mass screening setting . 

./'Documented degree of TST & QFT-GrT concordance/discordance . 

./'Documented high spedtic~y tor both TST & QFT-GrT (B MT screening) . 

./'Documented reproducibilily under a variety of scenarios . 

./'Documented impact of specimen vok.lme on cinical resuls . 

./'Recommended a mitigalion method tor volume prolblems (2-step) . 

./'Documented similarity ot resulls using two antigen mixing methods . 

./'Documented interiab variabiity and identified sources ot variation . 

../Delivered automation-enabling software for electronic validation & report . 

.;'Enabled USUHS-Army-CDC-USAF IGRA-TST assessment. 

./'Shared resuRs with JPIVI'G to inform DoD TB screen & testing policies. 
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How to Get Your Survey Approved  

Lou Datko/Panel 

Air Force Survey Office 

 

No Abstract 
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Headquarters U.S. Air Force 
Integrity- Service- Excellence 

Air Force Survey Program 

\,J 
••• • 

U.S. AIR FORCE 

~.~ 
•:.• 

U.S. A IR FORt:& 

Lou Datko 

AFMAIMAPP 

What is Attitude and 
Opinion Research? 

• 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 

• Telephone Interviews 

• Questionnaires and surveys 

• Program Evaluations (Active Duty Military/Civilianst 

lnt~prity . s~ r vic€- Exce.ll€-n.C€ 

~.~ •:• AF Survey Program Mission 
U.S.AIRIFORCE 

• Monitor and conduct attitud9 and 
opinion surveys 

• lAW AFI 38-501, AF Survey Program 

• AF representative lAW DoDI100.13, 
Surveys of DoD Personnel 

• In CY 2010, reviewed 187 AF-wide 
survey requests 

• Disapproved 51- cost avoidance $50 0K, 13K man-hours 

• Only Air Force agency with authority to manage and control 
surveys of Total Force members 

• One offew survey hosting sites with DoD Certification and 
Accreditation (dot mil serverst 

lnt€-grity- Service- Excell€-n.C€ 

~.~ •:.• Targeted Population 
U.S.AI RFORC& 

• Use appropriate sample size 

• Minimum number to represent population 

• No contract employees 

• Spouses, dependents, retirees are included 

• Surveys to non-mil members require OMB coordination 

lnt.:g r ity- Service- Exc€ll€n.C€ 
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\..J •:.• Survey Questions/Topics 
U.S.AIRIFOACE 

• Should not be sensitive in nature, objectionable, or in 
bad taste 

• Should not require a lot of time and effort to respond 

• Should be grammatically correct and easily understood 
by respondents 

• Likert-type response scales should be balanced- equal 
number on both sides of neutral point 

lnt~grity • Sf!rvic4! ·Ex c ellence 

~ ~ 

V Survey Control Number Process 

Any type of research/questions to investigate attitudes and/or 
opinions of any AF member must go through SCN process 

• Fill out SCN form 

• Important! How will results be used? 

• Submit questions for review 

• Proof of Pentagon sponsorship 

• Must include all HAF sponsors if "crossing lanes" 

• AF IRB submission, if required 

• OPSEC, FOIA, Privacy Act, and non dot mil administration are 
sponsor's responsibility 

• 20 working days to review requests 

• No student research 1.6M Targelild Annlaly 

l nt e p ri ty ·Service- Exc e llence 

\..J •:• 
U.S. A IRIFORCE 

• AF/A1P 

• Psychological/character assessments 

• Installation Commander (base-level or below) 

• If issues are within their control/purview 

• AFnG 

• Surveys in conjunction with inspections 

Exemptions 

• HQAETC Occupational Measurement Division 

• Task Inventories and SKT Construction 

• Base-level customer satisfaction 

I n tegrit y - Se r vi c e - Excelle n ce 

\..J •:.• 
U.S. A IRFORC& 

AF IRB Process 

• IRB vs. AF Survey Review 

• Purpose of the IRB is to protect the individual involved in 
human research 

• Purpose of AF Survey Review is to prated the Air Force 
agencies involved in organizational research 

I nt eg r it y - Se r vice- E x c e ll e nc e 
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\,./ 
•:• 

U.S. AJ I'III'ORC• 

Sample AF Survey Topics 
Approved CY 2011 

Diabetes in the Military Immunization 

Professional Development Golf Loyalty 

Performance Feedback Unifonn 

Enlisted Aide Utilization Training First Sergeant Utilization 

GallupQ12 Indeterminate TOY 

Officer/EnHsted New Directions IDEA Program 

Smokeless Tobacco Use A;rman Resiliency Tra ining 

Field Evaluation Questionnaires Where Airmen Get Information 

Boston Globe Alumni & Student Supervisor 

Post Eventllmplementation Combat Shield Assassment 

I nt4lgrit:t - S ervice- Excellence 

~$111<1ty,h..,of ... 
WO'I<'f _ _ s.-,n•~l4f 

~io'l ~ll'tt-<lf 

~)H~I I tw!llil!nlal 
io'l~~-

Survey Projects 

In teg rit;~ - Ser v ice- Ex cell enc e 

Survey Projects 

Sample DoD Survey Topics 

Mii/Civ!Travel Pay Satisfaction 

Tricare Inpatient/Outpatient 

Post Deployment Health 

Employ-ee Exit 

Recruiter Quality of Life 

Organizational Climate 

Entertainment Preferences 

MWR Customer Satisfaction 

Status of Forces 

A ctive in CY 2011 

Customer Service Feedback 

Recruit Oral Health 

Wounded, lll and Injured Support 

Emergency Room Utilization 

Federal Voting Assistance Program 

Commissary Customer Service 

Survivor Family Member 

Service Member Health care 

Influenza-Like Illness 

Health Related Behaviors Life After Deployment 

http:/fwww.dmdc.asd.milfsurveys 
lnt~gri ty - S~r u ic4l - E xc~ ll #:nc ~ 
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\..J •:.• Issues 
U.S.AIRIFOACE 

• Survey r es Barch conducted with out approval 

• Lack of appropriate AF level sponsor 

• Repeated survey questions on same topic and/or subject 

• Survey overload is reducing participation rates for legitimate and 
needed surveys 

• Contracts awarded and funded before surveys are approved 

• Surveys hosted on non dot mil domain 

• Requirement for digital signature on email invitation 

• Protection of data 

• Samples too large 

Survey demand continues to grow dramatically! 

ln t~ g rity • Sf!rvic 4! ·Ex c ellence 

\..J •:.• AF Survey Summit 
U.S.AIRFORCii 

• SECAF/CSAF requasted A FMA lead effort to reduce surveys 

• Conducted Survey Summit in Jul11 to reduce s urvey footprint 

• Met with suovey ~rinci~les from SAF/GCM, SAF/PAX, SAF/A60N, 
AF/A1, AF/SE, USAF A and AFIT 

• Summit Purpose 

• Eliminate non-value added su Neys 

• Encourage survey approval priorto contract/grant 

• Reduce outside entities (contracts, g rants, etc.) 

• Encourage a.gencias to share existing survey results 

• Explore alternatives for collectin.g information and solving problems 

• Avoid duplication oftopicsthru improved coordination ofHAF level 
functional mana.gers; schedule large-scale surveys to avoid overlap 

• Working follow-on action items 

• Policy, communication, exemptions , consolidation , cost savings 

• Recommendations will be provided to AF senior leadership Sep/Oct 

lnt ~ p ri ty - S ~r vic~- Exc ~ ll~nc~ 

\..J •:• AF Senior Leader Guidance 
U.S.AI RIFORCE 

• SECAF 

• Initiative to reduce airmen's time spent on non-mission 
related workload 

• CSAF 

• AF members experiencing survey fatigue/overload 

• Reduce number of surveys 

ln t~grity - S~ r vi c ~ - Exc~ll~ n c~ 

\..J Survey Office Contact Info •:• 
U.S.AIRFORC& 

Air Force Manpower Agency 

Performance Management Division 

Performance Planning Branch 

Air Force Survey Office 

Randolph AFB, TX 

af.surveys@us.af.mil 

DSN 487-4773 

Commercial210-652-4773 

Air Force AF Portal Web Link: 

https://www.my.af.mil/gcss­
af/USAF/ep/globaiTab.do?channeiPageld=s5FDEA9F021 

34FFA70121351677C80048 

lnt ~g r ity - S€- r vic ~- E x c ~ ll ~ nc ~ 
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\..I •:.• 
U.S.AIRIFOACE 

vtci!. Excellence lnt~grity. St!r • 
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