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MODEL OF SERVICE, TEACHING, AND RESEARCH

1 ISU VDL RECEIVES CASES FROM 2 ISU VDL DIAGNOSTICIAN
° PRACTICING VETERINARIANS ® SELECTSTESTS BASED ON
LESIONS AND HISTORY

-

CLINICAL PHARMACOLOGY

VIROLOGY

Veterinary Diagnostic Laboratory

TOXICOLOGY & NUTRITION

BACTERIOLOGY

HISTOPATHOLOGY

MOLECULAR DIAGNOSTICS

SEROLOGY

-

3 e RESULTS COORDINATED

TO ARRIVE AT DIAGNOSIS 4. RESULTS AND DIAGNOSIS

TRANSMITTED TO ASSIST
PRACTICING VETERINARIANS
AND ANIMAL OWNERS

;.D:m;;Ju'r.'fﬂ.ﬂﬂﬂ/:']/'fﬂ I

Il

|J|}|J

Rl
T

fiafo i HEUJ]ML
i[/L

109,516

104,415

CASES SUBMITTED
AND PROCESSED

96,918
90,746

89,923

83,888

at lowa State University
Veterinary Diagnostic Laboratory 18,125

(ISU VDL)
10,459

2011 2012 2013

2010

-
-

AIRRAIRNY

IOWA STATE UN[VERS ITY The lowa State University Veterinary Uiagnostic Laboratory

Ve e e el e (ISU VDL) serves to protect animal and human health while
advancing lowa’s $32.5 billion animal agriculture economy.
$4.4

» Compared to peer labs, the percentage of budget the ISU VDL derives from fees
charged to clients 1s among the highestin the nation.
ISU VDL receives 20% of its budget from state appropriations.
85% of all state VDLs receive in excess of 20%.
Average funding level is 44% of budget.
8 labs receive more than 60%.

Currently the ISU VDL receives an annual $4.4 million appropriation,

approximately 20% of the overall hudget for the lab. -
S ——

STATE
APPROPRIATIONS

* Baseline funding is critical to sustain a level of preparedness. 20% E'“l&llggl'
To respond to disease outbreaks such as Avian Influenza, African Swine whereas peers
Fever, and Foot and Mouth Disease. shasias sty

: i . : : average of
To recruit and retain the quality and level of staffing for appropriate response. H

To keep tests affordable and encourage routine testing. Increased utilization of the lab facilitates early
detection of disease and decreased “spillover” to neighbors.

IMPACT: A1% increase (or decrease) in lowa’s $32.5 hillion

animal agriculture economy = $325 million impact on lowa

Economic Impact Study (2018): The ISUVDL receives $4 million

annually as a direct state government appropriation for operating
purposes. The $31.79 million in state taxes in normal years and
the $124.15 million in state taxes in an animal health emergency
equates to a 795% and 3104% return on investment, respectively.
Estimates of the economic impact of the ISUVDL provides
InNformation to scientists, administrators, and policymakers
regarding the efficacy and return on investment of VDLs.
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MODEL OF SERVICE, TEACHING, AND RESEARCH

Suite of Web-based Applications for Submissions and Results

I[OWA STATE UNIVERSITY

Veterinary Diagnostic Laboratory

My Cases Affiliate Cases Submissions

Last 30 days | Last60days | Last6é months | Lastyear | All | Searchl) | Case Review:{m digit case #

¢« Page1of1 » 16items

Updated Accession Estimated Received Owner Site
Charges

02/08/19 ~2019010437 Charges 02/08/19 MUELLER 2654 -

Invoices

04:56 PM ENTERPRIS RODNEY

ES-IA HOME -
SOW

02/08/19  * 2019010436 02/06/19 MUELLER MUELLER

04:50 PM ENTERPRIS ENTERPRIS

ES-IA £S

02/08/19 ~2019010438 Char 02/08/19 JJFARMS- NURSERY

04:24 PM EAST WEST

02112/16 2016007113 0208/16  MUELLER 3546 - PLAIN

10:14 AM ENTERPRIS VALLEY
ES-MO

PremlID

00ABC14

00134AC

00845DF

00ABC21

Percentage of Cases Submitted via Client Web Portal

Shipping

Lot/iGroup

INFORMATION TECHNOLOGIES

Tools Custom Reports Help

Extraction plates

BROKEN RINGS VETERINARY SERVICES! :: [Logout]

D

05SEP18 IAV-2

Extraction plate barcode

Source!/Flow Reference Clinic Veterinarian Dept Tags

Show

LT

— —— ——

0194-1A19 ME-IA

ME-IA

JJ-09130

Plain Valley 125478 BROKEN DR. SM

Gilt Entry BROKEN JORDANE HMN 178542,
RINGS KRAFT X Entry
VETERINAR
Y SERVICES

Pre-Entry BROKEN JORDAN B 125467,
Testing RINGS KRAFT Entry, Oral
VETERINAR fluids
Y SERVICES

Nursery giits = BROKEN JORDAN B Gilts, Pre-
RINGS KRAFT ship
VETERINAR
Y SERVICES

RINGS KATHERINE
VETERINAR B
Y SERVICES WOODARD

VORIV TR

L Y TR E
-_-F“ ' -

seeec Verizon LTE 6:03 PM 4 & 84% )
& vdpambi.vdl.iastate.edu C
it s The lowa State University
E 80% — 0 . ; 8
A ISUVDPAM 480 G+ Log out gurrlen’;g}jS/E:zozz Veterlnary DIE]QHOStIC PCR p].ate bElI’COdE
p— oal =90% In . L A
2 Laboratory has the 1st | -
CASES 8 oo | _ | ™
< fully integrated molecular - - " £ PCR plate
50% - e _
@ . - - ~ .
5 diagnostic workflow in the
&  40%
c -
SUBMISSIONS 8 o United States.
o
o
20%
Desktop Version -
oSy o ——— et L4 b g
% hom = o5 Xt 95 2E9§ rPEQEF ZECE ZECOEEZEQEEEOC
E R B LY BB R BESE BN SR BY EELLENES ENENRH
Month

—

2010 2011 2012 2013 2014

2015

2016

ZUII =\ 1 W
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MODEL OF SERVICE, TEACHING, AND RESEARCH

SEQUENCING TECHNOLOGIES

Sanger

Sample gets entered into the QiaXL machine

A1 A2 B1 B6 B8 C1 G C5 c6 9 D7 c11
[bp] [bp]

478
482

&3
150

245 ¥ead

Gel electrophoresis

Sequencing machine

Next Generation
Sequencing

-

" ™) t"" &
Y'Y e LT T b

8 0.0 F J B F BT J 0.

APPLICATIONS

Epidemiologic purposes

Vaccine selection

i”umlnai

Differentiate wild type from vaccine virus

Vaccine production

TN

W

2010 2011

2012 2013 2014

2015

2016 217 =

ANALYTICAL CHEMISTRY

il
_“ T

il

T .-
ami mx P A \\ .
.I_Ir.:* _- ! '-."

MASS SPECTROMETRY

Drug residues Toxins

100 head of beef carcasses being
held because 1 animal treated with
oxytetracycline and shipped before
withdrawal time. Value of retalil
around $3000 per carcass ($300K).
Retained carcasses also had > 3000
boxes of harvest product (livers,
tongues, head meat, cheek meat,
tripe/ommassum/honeycomb,
hearts, Intestine (small and large)
oxlips, tendons, oxtalil, etc.) on hold
because it was unknown which boxes
contain the products from the treated
carcass. Drop is worth about 10% of
the carcass, so add another $300 on
3000 boxes for a total of $450,000

to $900,000. Total value $750,000 to
$1.2 million on this case estimated.

Nutrients Heavy metals

One of only a few
labs In the U.S. with
these capabillities.
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SWINE

MODEL OF SERVICE, TEACHING, AND RESEARCH

1IN

139983583885

SWINE ORAL FLUIDS

Zimmerman et al, ISU CVM

Number of Swine Oral Fluid Diagnostic Tests (ISU VDL)
Saliva (oral fluid)
e o 348,686
collected from cotton 340,000
320,000
ropes hung in swine g u
PROCESSING FLUIDS Linhares et al, ISU CVM vens has become .% 260,000 123 631 238470
™ 220,000 201,785 196 522
the primary sample . o 174,600 '
Q ’
' - ' 201 7 1;000 tEStS type used to detect E ii&%g 83,003
Exudate (fluid) from testicles and tails collected Z 120,000 —
_ | | 2018 19,341 tests the presence or 100,000 *
from young piglets is now being used as a . o s
_ o o 2019 37280 tests absence of diseases 40,000 32,540
highly sensitive sample type for determining ’ _ _ _ 20000 10221 |
_ 35 442 test In growing pigs. o Wm
the health status of breeding herds. 2020 r ES1S 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
2021 41,428 tests Calendar Year

2011 2012 2013 2014

2015 2016 JUT]  evie

- --‘— -I_——_,_._
N ’,
- e -"-':-:r_-_-:"'i_ i ) A
- *_1- kg ':_:__ ‘:F-"'_\ E
I'il.‘. v '.I: .: = ] I..
b =

2010




MODEL OF SERVICE, TEACHING, AND RESEARCH

POULTRY

INFECTIOUS CORYZA

Infectious bacterial disease of chickens,
causing loss in egg production and

iInflammation of upper respiratory tract

AVIAN INFLUENZA

and sinuses.

Caused by Avibacterium paragallinarum, Facial swelling and conjunctivitis characteristic of coryza

all ages of chickens are susceptible. submitted for necropsy (courtesy of Dr. El-Gazzar)

Avian Influenza (Al) testing is required for

commercial poultry producers to maintain

business continuity (processing) and for any | | | |

bird movement across the state line. " Uiagnosis by bacterial cuiture Is
challenging and often requires

molecular methods (e.g. PCR)

= |SU VDL has developed an
Infectious coryza PCR in

An estimated 20,000 Avian Influenza tests are

completed by the ISU VDL each year. R |
anticipation of outbreaks in the

= ot all birds are tested, but a subset is
tested from each poultry flock to ensure
animal health and food safety.

Midwest and to facilitate diagnosis
for commercial poultry producers

across the country.

= The surveillance testing provides
iImportant information on the health
status of approximately 59 million laying
hens, 12 million turkeys, and 30 million

Wild turkeys from lowa released toTexas after clean Al broilers (meat-type chickens) annually in
testing at ISU VDL the state of lowa.

A top emerging issue in commercial layer

LTSI

production. Research to develop a safe
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and effective vaccine is in progress.

VDL bacteriology technician at work to culture infectious
coryza from a chicken

= |n January 2022 there have been 2
detections of Eurasian H5 Highly
Pathogenic Avian Influenza in wild birds
in North and South Carolina following 2
detections in Canada putting the entire
continent on high alert.

= The ISUVDL is an integral part of
preparedness to combat a potential HPAI
outbreak.

1 e

Producer collecting blood samples for Al testing In
commercial turkeys

Clinical coryza characterized
by severe facial swelling,
sinusitis and conjunctivitis

. - S A= >
ol e ks A
am - &
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B .-r_
e e ' dd et
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‘. ZUI, [SVERY
011 2012 2013 2014 2015 2016
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MODEL OF SERVICE, TEACHING, AND RESEARCH

HORSES AND CATTLE

TRACE MINERALS

Important for Health & Immune System

Deficient
Liver biopsy Determines status Adequate

Toxicities

above: Fumonisin — induced
pulmonary edema and
necrosis of the brain in a
horse

BOVINE VIRAL DIARRHEA (BVD)

NN

&

",
4 5%
Ny
ﬂ
.

YQ
3 w2 w4
Eed

MYCOTOXINTESTING b z
I\,
Analytical Capabilities High Economic Impact I ‘Ié' ;':’ | "
B Sensitive & comprehensive testing = Curb mycotoxin losses (~$1.5 billion) — US annual estimate
. Ear notch Paraffin wax Stained slide IHC slide
m [ast screening s Food safety
m Post derecho concerns
= Ensure animal health Screening for Persistently Infected (Pls) Introduction into feedlot > $100/head losses
Recent pet food recall — over 80 deaths
"  Minimize losses for producers & pet owners

11
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MODEL OF SERVICE, TEACHING, AND RESEARCH

CERVIDS

EPIZOOTIC HEMORRHAGIC DISEASE

Transmitted by PCR on spleen or whole

Peaks late summer into early fall

Culicoides midges blood; serology
Impact: Other Pertinent Details:
= Local mass mortality = EHDV-2 and -6 have caused outbreaks in wild deer in lowa

|
. Tranariesiils w dtls Not a human health concern

(trade implications) = 7-10 day incubation period followed by rapid decline
= Closely related to Bluetongue—causes of “Hemorrhagic Disease”

11111111114

Multiple spillovers from humans and onward transmission

CHRONIC WASTING DISEASE of SARS-CoV-2 in lowa white-tailed deer

April—Aug 2020 Sept2020 Oct2020
Fa ta I - Human 100 (n=17) (n=39; 2 positive) (n=70; 4 positive)
Retropharyngeal lymph node submitted Screen with ELISA, 2 00| == Deer . 33 3 ¢ :
neurodegenerative . _ _ = ¢ . . B8 o
+/- obex (elk or captive/preserve deer) confirm with IHC = ) 1 S W 3 LN G A
disease 2 s 8 R PR .~ *
E_ 150 E:.. Nov 2020 Dec 2020 April— Jan 2021
g_. UE {n:??;ZEpusitWe} . £:=?5;E.1pﬂsiﬁve} ‘ {n=jﬂ3;9dpusitwej t
- o E untin * Positi untin - E.-u.: ® = 1' 1 e . e L 4 -I- “ e
Impact: Significance: S 500 sasomOpen  RPIN Sumcom | ? 3 RN v 5 o A M 59 i B
E" / E 1 “; < ooy 5 1;- - o - 1;- :' *
= Surveillance = First detected in wild white-tailed deer in lowa in 2013 ¢ 8 e e e e e e - - - -
. . i ; 250/ 25
 |nform management actions = Qutbreaks mtensn‘y Iocally and expand geographlcally e
; ; _ =
« Prevent prions from entering » [nfected deer shed prion during long asymptomatic phase 0 !
human food chain = Lower annual survival _ & F T P pF S EEy
= Environmental persistence | Month

13
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MODEL OF SERVICE, TEACHING, AND RESEARCH

AFRICAN SWINE FEVER

ISU VDL is 1 of 23 Level 1 Labs
in the USDA National Animal
Health Lab Network

FRONTLINES OF FOREIGN ANIMAL DISEASE

Surveillance and Response

AFRICAN SWINE FEVER

African Swine Fever (ASF)

(Animal Health Crisis in Asia and parts of eastern Europe)

Classical Swine Fever (CSF)

Highly resistant virus High morbidity High mortality

High-Path Avian Influenza Virus (HP-AIV)

Depopulation of affected sites @

Foot and Mouth Disease (FMD)

TRADE IMPACTING DISEASE

Not a human health concern ~ 30% of U.S. pork is exported

Exotic Newcastle Disease (END)

4 e = U1/ FAVERY
M-MIM 2014 2015 2016
2010

—
-
iy
- i
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U.S. SHIP

“Piloting a proven platform for safeguarding, certifying, and

bettering animal health”

MONITORED

U.S. SWINE HEALTH IMPROVEMENT PLAN

USDA Funded (2-Year) Pilot Project

Modelled after National Poultry Improvement Plan

AU0R00000010 7533335 0R 00

ASF-CSF Monitored Certification of US

Pork Production Operations Biosecurity, Traceability, &

= Farm Sites Disease Surveillance

=  Slaughter Facilities

Increases Preparedness, Sustainability, & Competitiveness of IA and US Animal Agriculture

T

2016 Ul / LU 1U
2010 2011 2012 2013 2015

Partnering to Safeguard and Improve Animal Health

Congress of Industry Stakeholders
& Subject Matter Experts

ey

Program Participants

Drodursre & Pacloors Producers V(i:terlnal:lstns
Packers Diagnosticians
Implement program VMO'’s Microbiologists

in accordance with

certifications held Define & continually update program

Official State

Agencies Pilot Program Administrators

Facilitate program and maintain

Adopt and administer program
program documents

to meet the needs of their state

Industry, State, and Federal Partnership

Enhance all three aspects (prevention, response, & recovery) of trade impacting disease (TID) preparedness
amongst participating producers, slaughter facilities, and states through proactively establishing an industry-
informed and working system of operations and certification built upon well-defined program requirements
for biosecurity, traceability, and disease surveillance.

18
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ISU PUBLIC HEALTH
TESTING SERVICES

Assisted State Hygienic Lab in onboarding
new PCR technology and building high
throughput capacity

Stood up a new COVID lab at ISU VDL in
early 2020 complete with new standalone IT
system, COVID-19 PCR testing, and serology
(antibody-based) testing

Continuing to serve central lowa

Antibody tests were used to screen blood

donors and identify possible plasma donations
for COVID-19 treatments

- _‘ *JI,!__ 1 Hﬁ.‘#', __ . . | . ) i
R0880R8000000Y
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24-hour turnaround time
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MODEL OF SERVICE, TEACHING, AND RESEARCH

EXPORTS

25%

20%

15%

10%

U.S. Exports as a % of Total Domestic Production

—=BReef, carcass wt
basis

—Pork, carcass wt
basis : 0

—=Chicken, RTC
basis

—=Turkey, RTC basis

VDL testing supports exportation of US food products and live animals

EXPORTS
(Food Products & Live Animals)

Live Animals Leaving O'HARE International

21

February 2021 - Sample of Export Case (US Seed Stock Suppliers) of pigs to China

T
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NEW VDL BUILDING PROJECT

Lll.. |

| ] R i | (1
i

-
*

VETERINARY DIAGNOSTIC LABORATORY

NEW BUILDING

Ground breaking ceremony held on October 30th, 2020

Construction began March 2021

Phase 1 completion on schedule for late spring 2023

22
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MODEL OF SERVICE, TEACHING, AND RESEARCH

NEW VDL BUILDING PROJECT

PHASE 1

Construction underway March 2021 Critical unmet needs (80% of testing) which will

- - need to be addressed in the near future. 69.6K gsf,
Completlon Sprmg 2023 $64.3 million ($60.8M Legislature request + $3.5 million

$75 million project ($63.5 Legislature + $11.5 ISU and ISU and Donors):
Donors) includes critical infrastructure and 90K gsf of | |
essential program space + 11K gsf basement: * Molecular diagnostics

 @Genetic sequencing

* Client services i
B - * Virology
* Receiving/Accessioning »+  Serology
e S | ' . . :
Namp e pr(':l:etssmg) » Analytical Chemistry/Toxicology
ecropsy {Autopsy « BSL-3 - High biosecurity diagnostics

« Pathol - :
athology * Diagnostic Research and Development

* Histopathol : '
= SE FIGEENES EEE B * |nformation Technology and Quality Assurance

*  Bautatiniogy . VDL Administration

e |ncinerator

I IIIIIIN‘I

. 51 L I I"_'i _.- 1 ¢ nue I e | L j
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IOWA STATE UNIVERSITY

Veterinary Diagnostic Laboratory

Dr. Dan Grooms, Dean | 515-294-1242
Dr. Pat Halbur, VOPAM Chair and VDL Executive Director | 515-294-6970
Dr. Rodger Main, VDL Director| 515-294-6945
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