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> What is COHORT?

> What is Parallax?

> Why COHORT is
different.

> Does it Work?
> A Case Study.

> How did we do it?

> Other applications in
medical research.

Overview

par-al-lax (p r -l ks )n.

1. The apparent displacement
of an object caused by a
change in the position from
which it is viewed.

2. (Astron.) The apparent
difference in position of a
body (as the sun, or a star)
as seen from some point
on the earth's surface, and
as seen from some other
conventional point, as the
earth’s center or the sun.
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> Composite Occupational Health &
Operational Risk Tracking

> A series of relevant database that have been
consolidated into a datamart that allow for the
continuous monitoring, analysis and early
detection of epidemics, disease trends, and health
anomalies among and across an infinite selection
of cohorts though a variety of data applications

> Provides temporal and geographic medical
surveillance of every Air Force member from
induction through retirement
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*Disease-oriented
*Local or Global
*Real-time
*Retrospective

*Patient-oriented
*Local
*Real-time

*Population-oriented
Local or Global
*Real-time or retrospective

DOHERS

Ex osureé
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o Troop Exposure

U.S. AIRFORCE

> Exposure to Nuclear Testing

> Agent Orange

> Gulf War Syndrome?

» Operation Iraqgi Freedom?

> Occupational Hazards
> Noise

» Chemical

> Work Injury

> Directed Energy
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COHORT Case Study

How Do We Know The Data Are
Accurate?

“...Since 2002, military health officials have reported 22
cases of the disease, with the majority being reported . . .”

= Tyndall AFB, Florida, Gulf Defender, Vol. 62, No 41, Oct 24, 2003

Oct. 24, 2003

Gulf Defender Page §

AF halts certain
blood donations

Arsty St 11 Crass Dovs Sampie
‘Amarvan Fores Fress Benvce

WASHINGTION (AFPN) — A parasitic discase be-
ing spread by sand flics in Iraq has prompied officials
who oversee the military’s blood supply to implement a
one-year donor deferral for military people serving i that
country

The reason for the deferral is a form of the discase
Leishmamasis which causes sorcs or kesions on the skin,
and which in its most serious form can cause death
Singe 2003 —riirars rorvle-has
ascs of the discase, with the majority being
this vear,

salcty,” smd Lt. Col. Ruth Sylvester, dircctor of the
lly gt
the discase arc permancntly deferred,” she explamed.
“The issuc with those who arc cxposed is that there is an
incubation period before any symptoms appear — the
deferral will provent them from wnknowingly donating {in-
lecicd) blood ™
rding to blood program official;
causcs the discasc has been proven to survive in blood

h b

“I’s a cautious deferral; we're eming on the side of

products stored under standard conditions for up to 23
days. At least six transfusion-transmitted cases of the
discase have been reported

Colonel Sylvester, who said she is not a physician but
understands the diszase, said there are two tvpes of Leish-
manigsis. The most comman, but less serious, form 15
cutancous Leishmaniasis, which causes lesions on the
skin that may lock like a volcano with a raised edge and
center “crater” and may be covered with a scab, she
said

“All of the military cases so far have been cutancous,”
she added. However, she said the more scrious form of
the disease, visceral Leishmaniasis, can affect the inter-
nal organs of the body, such as the splecn and liver, and
can lead to death

Colonel Sylvester said military people who have been
infected with the discasc arc being treated at Walier Recd
Anmy Medical Center here, where doctors have set up
Ispecial-treatment program just for the disease, People
infected wath the discase undergo athree-week drug regi-
men that “will eliminate the discase and take care of the
infection,” she said.

“1 don't beliove there is causc for alarm,” Coloncl
Sylvester said. “We had 22 cases in the last two years
with all the people we've had deployed in Alghanistan
and Iraq and throughout the entire Central Command arca.
So it’s a very small number, given the total number of
people deployed

But she did express concem about the discasc’s im-
pact on the number ef cligible military blood donors, The
latest deferral 15 just one of many the military's blood
program is now facing, she said

In recent years, blood-program officials had to defer
donors bocause of malaria nsks worldwide. They also
had 0 defer peaple who might (have) been exposed to a
variant of Creutzfeldi-Jakob discase, better known as
“mad cow” discase, or wha lived in certain parts of Eu-
rope for specified time periods between 1980 and 1996,

“When we lose these donors, we have to bring in more
donors,” Colonel Sylvester said. “We have to find donors
‘who have not traveled, not been deploved, and haven’t
lived in Europe. It's imperative that we find donors who
have not deploved, and we're focusing our effons on
bringing those donors in.”

Calonel Sylvester said the military has plenty of chigible
donors to draw from, and she encouraged military and
Department of Defense employees, as well as family
members, to donate blood an a reglar basis by schedul-
ing appointments with local DOD donor centers. Where
the DOD does not have donor centers, she cncourages
donations to local civilian agencics.

“In the DOD blood program, we only touch a very small
percentage of the population that we draw from — about
20 percent of the eligible donors,” she said. “So there are
plenty of donors out there. The (challeage are) to get
them in the door and to get them fo donate.

Queries on the COHORT
database match compulsory
reportable incidences of

occurrence

Peacetime MAJCOM Peacetime Inst: Career Field Gender (# Coded Diagn
AF Special Operations Command [0V] Mooy 12 [Mavigatar] [l
Air Combat Command [1C] EGLIM 2E [Communications Electronics Systems] [l
Air Combat Command [1C] EGLIM 3E [Civil-Engineering] [l
Air Combat Command [1C] ELLSWORTH 30 [Services) il
Air Education and Training Command [0.J] LUKE 206G [Logistics Plans) F
U5 Air Forge Europe [00] SPANGDAHLEM 1C [Command Control Systems Operations) [l
AF Materiel Command [1M] WRIGHT PATTERSOM 34 (Information Mangement] [l
Air Mobility Command (1L) ANDREWS 2T [Transportation and Yehicle Maintenance] [l
Air Mobility Command [1L) CHARLESTON I 24 [Manned Aerospace Maintenan,

US Air Foroe Eurcpe [00] LIYORMND b [ew [M’y F
Air Mability Command [1L) CHARLESTIOMN "'—-ZTDescriEtion kil [l
AF Materiel Command [1M] EDWARDS 3P [Security Forces) [l
AF Element, IS Central Command [3C]) MACDILL 3P [Security Forces) il
AF Space Command [15] MALMSTROM I [Services) F
AF Office of Special Investigations [07) ANDREWS AU [Manpower] [l
Ttk wing (2] BOLLING EC [Contracting ]
AF Materiel Command [1M] EIRTLAND 3P [Security Forces) [l
Air Education and Training Command [0.1] LACKLAND 2E [Communications Electranics Systems. il
Air Combat Command [1€] ROBEINS 34 [Information Mangement] F
AF Space Command [15] MALMSTROM 34 [Information Mangement] F
AF Element, Europe [35G] ERUNSEUNM 98 [Awaiting DischargedRetraining) [l
AF Seace Command (15 MALMSTROM 5. [F'aral_eSil] F
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Cohort

Current Duty Status of Infected

Piiigien | i

Actual Cases by S5N (Masked)

Deployment Deployed Current Duty
Year Deployed Location | S5H ¥/ Location
2003 IRAQ 148N ROBINS
2003 IRAQ 23370 SPANGDAH
2003 IRAQ 2927==10 WWRIGHT PAT
2003 IRAQ 300=====[n DSAN
2003 OTHER 21587 1 LUKE
2000 OTHER 1017 |1 OSAN
2001 COTHER 2457 N SCOTT
2003 OTHER 24971 LACKLAND
2000 OTHER 2657 1 CHARLEST
2002 OTHER i ELLSWORT
2003 CTHER TN ANDREWS
2003 OTHER 4347 1 EiGLIN
2000 OTHER R 1 MALMETRD
2003 OTHER B30 1 LIM K
2003 COTHER B3N MOoDY
2003 OTHER 57BN P ACDILL
2001 OTHER 589" |¥ CONUS
2003 OTHER G40 ¥ OCONUS
2003 CTHER e I LIM b
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CASE #1 CASE #2 CASE #3

FRM FETWE FRN AUTNG FRA Fuiid 3]
Deplayved Counthy Irag Deploved Country Irag Deplased Cauntny Irag
Deployed State Kirkuk Deplayed State Tallil Deplayed State Kirkuk
# Males 10 # Males 32 # Malos [ 5
# Fomales 2 # Females g # Females i 1
Date Arived Theater | 5/7/72003 to 5472003 Date Arnved Theater | 4192003 to 47242003 Date Arived Theater 37730
Alr Force Laresr (Group Cperations Alr Force Career Growp | Logistics and Support Aty Farce Garear (Groun Support
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Leishmaniasis, US Armed Forces, 2003

Leish is 15 an aril d-transmittcd 2002; and (3) January 1990-December 1991, We

i

Not all infected persons develop signs or symptoms
of leishmaniasis; but among those who do, times
from infection to first clinical manifestations

generally range from a week to many months, with

oenotic disease that is caused by protozoa of the scarched records in the Defense Medical Surveillance

genus Leishmarmia, > Leishmania parasites arc
transmutied through bites of mfective female sand flics
{Latzomyia species in the Americas and Phleboiamus
specics clsewhere).* The discasc is endemic in many
arcas of Asia, Africa, the Middle East, South and
Central America, and southern Enrope.

The clinical expressions of leishmaniasis are
highlv variable and primarily dependent on the
infeciing lcishmania specics and host immune
responses. - Cutancous, mucosal, and visceral
leishmaniasis, the threc majer clinical forms, arc
manifcstations of skin, naso-orophanyngeal mucous
membrane, and systemic infections, respectively,™”
The courses of cutaneous and mucosal leishmaniasis
arc charactenized by papules that progress to nodules
and eventually to uleers (which are often multiple and
can be disfiguring). The manifestations of visceral

leishmaniasis {which can be life threatening ) include
L el ] 1 " i

hyperglobulinemia, and emaciation.'™"* Mot all
infected persons develop signs or svmptoms of
leishmaniasis; but among those who do, times from
infection o first clinical manifestations gencrally
range from aweek to many months, with much longer

penads (e.g., up to 10 vears) for visceral infections,

U5, MUy PerSONNG arc cxposcd 10 T5hs
of leishmamiasis during iraiming and operations
endemic areas.™™ OF recent and ongemg concern,
leishmaniasis 15 cndemic in many arcas of lrag,
Afghanistan, and Kuwait, During the past vear,
survelllance of female phlebotomine sand flics
areas of Irag where the ULS. military operated revealed
an overall infection rate {among nearly 24,000 female
sand Mics) of 1.4%°

This report summarizes frequencics, rates,
and demographic and military characienstics of U S,
servicomembers who were diagnosed/reporied with
leishmaniasis during calendar vear 2003, The
leishmaniasis experience in 2003 is compared (o
cxpencnces of past vears.

Methods. We delined three surveillance periods: (1)
Jamuary-December 2003; (2) January 19%9-December

System (DMSS) to adentily all reportable medical
events, hospitalizatons, and ambulatory visits during
the surveillance periods with diagnoses of
lcishmaniasis  (1CD-9-CM:  OBS 0-085.9).
{Hospitalization records were the only records
available for the 1990-1991 period_ ) Only one cpiso

ul incidence
mponcnts only.
Awere self-reported.
as a hospitalization
onc day after a diagnosis)
mcluded.

Reserve components of all Services
ratcs were calculated for the active
Historics of intemational trav,
Ohly one Tollow-op visit {d
or ambulatory visit at le:
per person per day w;

/there were 400 incident diagnoscs!
Ahmaniasis among members of the U5,
cs. All but one of the cases were reporicd
ancous leishmaniasis.” Approximately one-
h (n=103, 26%) of all cascs were Reserve
omponeni members (table 1),

The median age of cases was 27 vears (range:
18-57 vears). Most cases reported service in Irag and!
or Kuwait.

In the active componenis of the Services, the
overall incidence rate of leishmaniasis in 2003 was
2009 per 100,000 person-vears (p-vrs). The rate was
higher by far in the Army (352 per 10 (I p-yrs)
than the other Services {table 1), The meidence rate
was nearly four times higher among men than women;
and the rate was higher among servicemembers whe
were non-Hispanic White than non-Hispanie Black,
Hispanic, or “all other” race-cthnicitics {table |, figure
1. Durmg 2003, the rate of diagnosis of leishmaniasis
was highest in the autumn and peaked in Seplember
{532 new diagnoses per 100,000 p-vrs) (figure 2}
Among cases (n=235 ) who had documented medical
encounters following their initial diagnoscs, the
median number of follow-up visits was 10 {range; 2-
26 visits). Only one percent of all cases were
hospitalized (data not shown),

much longer periods (e.g., up to 10 years) for
visceral infections.

? Could there be “hidden” or latent ??
o o cases of Leishmaniasis among o o

other documented disease
categories?

ABNORMAL BLOOD FINDINGS*

23

CONTACT DERMATITIS*

534

HAIR & FOLLICLE DISEASE*

355

OTH LOCAL SKIN INFECTION*

32

OTH SKIN HYPERTRO/ATROPH*

83

OTHER ABNORMAL FINDINGS*

165

OTHER CELLULITIS/ABSCESS*

223

OTHER SKIN DISORDERS*

201

SEBACEOUS GLAND DISEASE*

455

SKIN/OTH INTEGUMENT SYMP*

454
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Bnalysis & A,Ier,‘ Senices - COHORT Server Operational Data Sources {ICDB) —
= Gahott manitaing W ] research,
= Byndrame detectian z :-:_ onitoring,
= Quthreak detaction _2 = L Oracle Gi
aForce health protection L [ COHORT
= ResearchiTrend Analysis r

. db Server —

Database

__EMC

COHORT Data Data Stare ﬁ

r Data Extraction

) : \\r and Transfer .
” r’ ” *  Application Server
M”.PDS CDmmand CDI'e M2 GEMS : Alerts and Surveillance

| B

Real Time
Oracle 9i
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Supported Activities
* Health Modeling Simulation
* Performance Measurement

* Analysis & Forecasting DMX
* Planning & Programming EMC2
* Population & Occupational Health Analysis SAN
* Surveillance
- COHORTS
-Community Based Surveillance AFMS SG Advanced
- Epidemic Outlook Surveillance Systems (EOS) Assessment and Demonstration
- Telemedicine Project Database

4

»

Application

Server COHORT

Pipes
Oracle
9AS, 9i

v

Fitir i

Military Classified Command Core Air Force Global Transportation Integrated OPTIMART
Personnel SIPRNET Complete Expeditionary Command Clinical MS SQL
Data System Deployment Immunizations Medical System Regulating and Database P2R2
(MILPDS) Data Tracking (GEMS) Command & (ICDB) Data Server
Application Control
Firir i (AFCITA) Evacuation
- System
Preventative (TRACES)

Air
Evacuation

Health Dl D DI

Individual Operations Push Reports
Medical .
Readiness In-ﬂlght
System (PIMR) Patient

History
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\/ Patient Tracking and Clinical Feedback Model

(PTCFM)

U.S. AIR FORCE
Reporting

_——| USAFE
TRACES Landstuhl

/ .
AIREVAC 4 4

AIREVAC Y
A

History
Push Report
GEMS Display — Y GEMS
Feedback ! Q
eedbac
EMEDS
- Smart Chips (?)
- Remote Sensing
- PDAs
M2 Integrated Command Global Transportation Military
Clinical Core Expeditionary =~ Command Personnel
Database Medical Regulating and  Data System
(ICDB) System Command & (MILPDS)
(GEMS) Control
Evacuation
Systems
(TRACES)

MOC
Data/Info
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Enable USAF Surgeon General to consolidate,
monitor, extract, and analyze real-time medical
data from all military health care facilities for earlier
detection of epidemics, disease trends, and health
anomalies

 Pattern Analysis
* Algorithm Development
« Programmed Alerting

» Protocol Standardization
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Respiratory Pathogen Microarray (RPM)

Z-chip from concept to delivery
(Operational from 07 Jun 2003)
Common and biowarfare agents
Iterative design and process
Delivery, evaluation, and validation

Common

Pathogens

O Adenovirus

B Influenza
O Coronavirus
O West Nile

B Parainfluenza
TRSV

H Rhinovirus

O Strept. pyogenes

B Chlam. pneumoniae
m Myco . pneumoniae
OBord. pertussis

O Neiss. meningitidis
B Strept. pnemoniae

Up to 500,000

tests per chip

Pathogen
Chip

diagnostic

Biowarfare

OO0 @ m |

Pathogens

Smallpox
Anthrax
Plague
Tularemia
Ebola Virus
Lassa Fever

Host Response Gene
Expression Profiles

Human Host
Genome

Over 30,000
human genes
per test

Real Data w=p

v ) 4
Healthy Sick (FRI)
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