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AN OVERVIEW
OF ANTIBIOTIGS

There's a lot of confusion out there about how
antibiotics work and the likelihood of antibiotic
resistance. The following information addresses this
confusion and demonstrates how Elanco’s portfolio
offers products to effectively address BRD.

ALL ANTIBIOTICS DO NOT WORK THE SAME

Four distinct characteristics define how antibiotics work:

BACTERICIDAL ANTIBIOTICS

Kill infectious bacteria

BACTERIOSTATIC ANTIBIOTICS

Inhibit the growth of infectious bacteria

CONGENTRATION-DEPENDENT ANTIBIOTICS

Use high drug concentrations over a shorter time
period to overpower infectious bacteria

TIME-DEPENDENT ANTIBIOTICS

Use low drug concentrations over a longer time
period to overcome infectious bacteria

Sick cattle are often dehydrated and malnourished due
to loss of appetite and may suffer from reduced lung
function, all of which suppress their immune systems.

Sick cattle recover from disease when their immune
systems overcome infection. Both “cidal” and “static”
antibiotics assist the immune system:

- Cidal drugs kill bacteria, taking stress off the
animal’s immune system so it can work more
efficiently to clear the infection.

- Static drugs inhibit bacterial growth by
remaining in serum and tissue for a longer
time period, giving the animal’'s immune
system a chance to clear the infection.

The following table organizes commonly used antibiotics

by their modes of action against BRD pathogens.

PRODUCT MODE OF ACTION CHART

BACTERICIDAL

BACTERIOSTATIC
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=2 + Baytril® 100 (enrofloxacin)
==
ze « Advocin® (danofloxacin)
oW
Za
o
o
+ Nuflor® (florfenicol) Injectable * Increxxa™ (tulathromycin
Solution* injection)
« Resflor Gold® (florfenicol and * Micotil® (tilmicosin injection)
flunixin meglumine) . .
. + Draxxin® (tulathromycin)
Z « Excede® (ceftiofur crystalline Injectable Solution
a free acid) Sterile Suspension . .
zZ + Zactran® (gamithromycin)
a « Excenel® RTU (ceftiofur o (il
a hydrochloride) Sterile * Zuprevo® (tildipirosin)
o .
= Suspension * Nuflor® (florfenicol)
= . .
« Naxcel® (ceftiofur sodium) Injectable Solution*
Sterile Powder - Bio-Mycin® 200
 Penicillin (oxytetracycline) Injection
. Liquamycin® LA-200®
(oxytetracycline injection)

*Nuflor has been reported to show bactericidal activity
against certain bacterial strains. See Nuflor label for

additional information.

The following charts depict how concentration-

dependent and time-dependent antibiotics work

FIGURE 1:

differently against bacteria.
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The effectiveness of concentration-dependent drugs is

dependent upon high drug levels that rapidly kill bacteria.

FIGURE 2:

TIME-DEPENDENT
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Time-dependent drugs inhibit bacteria’s growth over time and
require drug concentrations to remain above MIC (minimum
inhibitory concentration) at the site of infection for as much of
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THE DEVELOPMENT OF

ANTIBIOTIC RESISTANGE

LOW DRUG CONCENTRATIONS CAN CONTRIBUTE
TO ANTIBIOTIC RESISTANCE

If antibiotics are not administered in adequate
concentrations, these resistant bacteria may survive
while more susceptible bacteria are killed. This
“selection” for the survival of resistant bacteria may
result in:

- Treatment failure

* The spread of disease to pen mates
 Harder to treat relapse infections

- Death

Time-dependent antibiotics rely on maintaining the
minimum inhibitory concentration (MIC) of a drug
over time - (Fig. 2) - this is the minimum amount

of drug needed to suppress replication of bacteria.
This can be problematic if the animal’s immune
system is compromised and mutant bacteria
survive to become resistant.

FIGURE 3:
DETERMINING THE MIC OF AN ANTIMIGROBIAL
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INCREASING ANTIBIOTIC CONCENTRATION

MIC = 4.0 ug/mL

First, a bacterial inoculum is placed into each test tube, usually
about 100,000 bacteria (105 cfu/mL). Bacteria then incubate for 16
to 24 hours. The tube with the lowest concentration that shows no
visible growth is the MIC for that drug/bug combination.

*The clinical significance of in vitro data has not been determined.

The number of bacteria in a typical BRD-infected
lung is quite large and multiplies rapidly. Within
this infection, it is not unusual for small numbers of
resistant, or mutant, bacteria to occur naturally.

HIGH DRUG CONCENTRATIONS CAN HELP
MINIMIZE RESISTANCE

One approach to combatting antibiotic resistance is
through administration of a drug that achieves the
mutant prevention concentration (MPC) (Fig. 1).
MPC is the concentration of an antibiotic needed to
prevent growth of resistant mutant bacterial strains
in vitro.* Some antibiotics can achieve and sustain
MPC levels at the infection site.

FIGURE 4:
DETERMINING THE MPC OF AN ANTIBIOTIC
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MPC = MIC of the most resistant mutant
in a large population of bacteria

The MPC test is run by making poured agar plates with increasing
concentrations of antimicrobial, starting at the MIC and going up.
This is denoted by n1, n2, n3, etc. One billion to 10 billion bacteria
from late-log or stationary-phase growth are then plated evenly on
the surface of each plate and allowed to grow overnight. If growth
occurs on a plate, then the antimicrobial concentration is less than
the MIC of the most resistant mutants, or less than the MPC.

The first plate that shows no growth is the MPC of an antimicrobial
concentration and equals the MIC of the most resistant mutants.
The MPC concept and therefore this test is particularly important
because the number of bacteria used in this test most accurately
represents the level of infection of a bovine lung with acute BRD.

At therapeutic drug levels, not all antibiotics achieve and sustain MPC! Choosing a drug that
achieves MPC may help minimize the selection for antibiotic resistance during treatment.

FIGURE 5:
CONSEQUENGCE OF TREATING AT MIC (CONCEPT ILLUSTRATION)

ANTIBIOTIC THERAPY — (MIC DOSAGE)
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When a compromised immune system is combined with an antibiotic that does not achieve concentrations above the MPC, or one that is improperly
dosed, susceptible bacteria are inhibited and eliminated so the percentage of resistant strains of mutant bacteria increase. This results in a “new”
infection populated with resistant organisms that are now far more difficult to treat. In the context of BRD, these mutant strains can spread to other
pen mates or even result in clinical failure from relapse infections.

FIGURE 6:
EFFECTIVE DOSING ABOVE THE MPC (CONGEPT ILLUSTRATION)

ANTIBIOTIC THERAPY — (MPC DOSAGE)
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In this case, dosing over the MPC kills both susceptible and resistant subpopulations, and the immune system clears the infection. Even if the
immune threshold is breached, the resident bacteria remain largely susceptible to the antimicrobial.




THE GOST OF BRD

Bovine respiratory disease (BRD) is a big deal and a

big challenge. Commonly known as shipping fever or
pneumonia, BRD is one of the most important diseases
in the cattle industry. It costs producers about $1

billion annually? due to death, reduced performance,
treatment and labor. While management and vaccination
are common prevention practices, antibiotics are still
necessary for treatment.

BRD is caused by a broad range of pathogens and brought
on by stressors, such as weather, transportation, weaning
and comingling that can leave cattle vulnerable to disease.
You can take the challenge of BRD and breathe easier with
the Elanco BRD portfolio. With a variety of products for

PRODUCT ANTIBIOTIC CLASS MoA

control and treatment, you can choose from multiple
modes of action (MOA) to select the right solution to
help keep cattle productive and healthy.

BREATHE EASIER WITH ELANCO’S
BRD SOLUTIONS

We offer a unique anti-infective portfolio of solutions
including Increxxa™ (tulathromycin injection), Micotil®
(tilmicosin injection), Baytril® 100 (enrofloxacin),
Loncor ® 300 (florfenicol), Tylan® 200 Injection
(tylosin) and Zelnate® DNA Immunostimulant giving
you several options for control, treatment and
immune system stimulation.

RECOMMENDED PROTOCOL BOVINE TYPE

Elanco

Metaphylaxis treatment.

Increxxa i i i
(e Hecion) | Macrolide Tulathromycin First-pull option. Beef and dairy cattle.
Elanco Metaphylaxis treatment.
Micotil. Macrolide Tilmicosin First-pull option. ggierf cca;[c\ieesand
) Pull-and-treat therapy. y )
Bajtri Metaphylaxis treatment. First or
(m!nﬂ“mg Fluoroquinolone Enrofloxacin second pull depending on modes Beef and dairy cattle.
of action previously used.
Loncor 300 . . First or second pull depending on Beef cattle and dairy
(florfenicol) Phenicols Florfenicol modes of action previously used. calves.
Macrolide Tylosin Pull-and-treat option. Beef and non-lactating
dairy cattle.
. Administer during or within 24
ZELNATE '( NA Immunostimulant  hours of a perceived stressful Cattle 4 months of

GET TO KNOW YOUR OPTIONS

With more than 40 years of BRD technical experience, we
have a long heritage of and commitment to continually
researching and improving our portfolio with innovative
treatments. Our dedication to antibiotic stewardship also
ensures you have access to different modes of action

and the right products to treat the right diseases. Each
solution is backed with quality manufacturing and on-site
consultations with the Elanco technical team to develop
the right solutions for any operation.

event. age or older.

CONSULT YOUR
VETERINARIAN TO
DETERMINE WHICH

ELANGO PRODUCTS
ARE RIGHT FOR YOUR
BRD PROTOCOL.
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{enrofloxum n)
10 m L.l.ll.lnmul

ciable Soletion

For Subcutanenus Ukse In Beef Catthe And Non- Ilt'hll Dairy Came
Fer Intramuscular Or Subcugan “Else In Swineg
N:(M’UselnFema’eDmCalﬂr?ﬂWHm Age Or Oider

Or In Calves T Be Frocessed For Visal

CAUTION:
Federal WS A law restricts: this drug bo use by or on the crder of a fcensed velerinarian
Federal [ULE A ] law profibits B exirr-label use of this dnag in $ood-producng animals,
T FrSSATE MSDOMAIE Sbimicrobeal g L, anrofiosacin should onky be used 58 3 sacond-Ene drig for colbaciosis in swine
folicwing eonsadertion of other theragettic options
PﬂﬂDUI-'I'BBSCﬂﬂ'iW

Bayeri® 100 is 3 sterie, rmd, in-use injectable antimécrobial solion that contains enrcAmacin, 3 broad-spectnum
Hnotnqnnolofuanmmhul
Each mL of Baytrl® 1mrmntlm 100 mg of enroficacin, Fxcipients are L-arginine base 200 mg. n-buiy alcohal 20 mg, berwy!
alochal [as a presenvative) 20 myg and waler for injection q.5

CHEMAICAL NOMEKCLATURE AKD STRUCTURE: e -\I Y

Tecyekpraph 7= A=ty piparanim S-Muortr 1 A-cihyckri-d-te--quinoknecarbonyic acid.
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Catle - Saagle-Dosn Therapy: ™ 100 is indicated for the trastment of bovine m

mulw disaase (IR0 associated with iannheimis Aeemol o, Paﬁ‘ﬂ-mumm ' .
samni and sy Bovis in beef and non-iact catfl; and for a

Ilsu control of BRD in arel non-lactating |h||5l catlls & I|?1 gﬂ!!nwu_{ BRD

azcccated with A . P meaocnda, M

i » i i
m. Huhmmnn Bantri®™ 100 is: num”ml: m:lr:fdwwmﬁummgme ) exsocated with

Shlli Barytrit® 1'20lslnd:a:ed Iofrﬂremllandomvd u[sm m?umry disease ISRI)'J’Gr wmlld u.-1l| .ewww

Wy JR‘}’%W E.l F‘1C0|.:||li|u'ed hﬂnmmrd ufmfhl:lhsumgmupsof Duns-n(\.\.\emed un}svﬂmu
bldb’ns associled with Exsfanicis ool has been dagnossd

0 ADMIKESTRATION.
Barytif™ I-JJ‘(C-M&SH&QDI! WSM@WMNNWL
% 100 mary be axdménistered &5 a single dose for one day for traatment and control nlBRD&aﬂh}.lmu’mlrwﬂangwllm
or for control of colitaciliosts (swine), or for mult er.h-slntSRDvw‘lmnl lection of the appropriate dase
mmnﬂun of thesagry for BAD treatment in cattle shoul be based on i .:usus.m:nl of the sewerity of the dissass, pathogen
sascaptibiliy and clincal responss,
Caide:
Single-Doze I'Iaruglymgﬂlm Treatesesl): Adminisiee, by subcutanacus Injection, a single doss o 7.5-12.5 mgkg of body
waight {3.4-5.7 mL100 Ib).
MuRtiple-Day Theragy (BRD Trealmesd): Adn
(1.1-2.3 mL100 B)
Treatment should be repeated a1 24-hour intereals for thres days. Additional treatments may be given on Days 4 and 5 80
animals thal have shown clinical improversent but not total recorvery.
sai"BI,Lnu[:; Theragy (BRD Control); Administer, by subcutaneous injection, a single dose of 7.5 mgkg of body weight
(3.4 mLM00 b}
Ex:mriau of conditions that may contribute to cabves being at high risk of developing BRD include, but ane not imied to,
owing

ister daily, @ subculaneous dose of 25-5 mghkp of body weight

* Tranaporiation with animals from two of more Ia-moupns.

= An mnandd tranaport time with S 1o no el st

= An pmironmantal emperatun changs ur..:iﬂ"Fuun trans poriation.

= Az 30°F range in femperature: fluctuation within a 24-hour perind.

= Exposure 8o wet ov cold wisather conditions.

= Excessivm sheink [more than would be expected with 8 nonmal lead of cattle]
= Stressful amival processing procedures (g, casbration or dehoming)

« [Exposure within the priar 12 hours b animals 5namrmﬁmul usanfw' ERD.

Teble 1~ BaySiF 100 Done and Trvament Sehedule 1 Cole
Traatment Cenirol
Weight Sy o i -
err ol e ol B
Dasa Volums {ml) Desa Valume {mL] Dose Volurne {mL)
100 35+ 55 15- 20 33
200 70-11.0 25- 45 7.0
L] 105-17.0 35- &5 10.5
400 140-225 45- 30 140
500 17.0-28.8 55-11.5 7.0
G600 M05-34.0 T0-135 20.5
T00 0 -305 B.0- 160 4.0
&0 5455 2.0-180 P
GO0 310 -51.0 100 = 208 3.0
1000 340-57.0 11.0- 2340 240
1100 a5 -625 12.5- 25340 &5
g?::_wmmmwwm 1o e neanast 0.5 mL within e dose ranga.

Administer, eithar by inbramuscular or subcutansous (behind the ear) injection, a single dose of 7.5 mg/kg of body weight
(3.4 mLA D0 Ib). Admirisisred dosa volume should nof excesd 5 mi par injeclion sile.

Far the control of colbsciloais, admissiration should ba initiaied within the first 60 days. post-asaning when clinieal
signs: are pressnt bn a1 lesst 2% of tha animals in e group. H no improvensant (s noted within 48 hewrs, e disgnosis
should be reevaluated

Table: 2~ Baylwil* 100 Dose Schedule lor Swine

Weight (I} Dase Vodume (mL)
15 05
30 1.0
50 1.7
100 EX]
150 51
200 6.5
250 8.5

Dilrtion e Baylril® 700; Baytril® 100 may be diluted with sherile vwater prior to injection. The diluted product should be used within
24 howrs. Stom duted salution in amber glass botthes between 4 36 104°F).
Table 3 - Dilslion Schadile®

Swine Weight L of Bayfrif® 100 | miL of sterile wabsr Numiber of doses:
10n 34 mL 6 mL 100
158 51 miL 49 mi 100
Fal] 58 mL 2 mil 10
pel ] 85 mL 13 mL 100

*For 1 mL dose walume Trom diluted solution

Baytril'100

(enrofloxacin)

U= within 30 days of fire! puncture and pustture 3 maximum of 30 Umes with & nesdle of 4 times with 3 cosage
delivery device, ANy pIoJUCT TEManing beyond these parametsrs should be discarced,

RESIDUE WARNINGS:

Calliec Animals inlended for human cor must nat be s within 28 days from the last

1.rae1.mm| Tlus pmduc.l s not approved lor female dairy cats 20 menthe of 202 of older, inclading dry
ry cows, these caffe may cause drug reskouss in milk and/or in cabes born 1o these cows.

Aarnrswp«mmmtmnamusm T Ohis paoduct iy pré-naminating cabves. Do not use incaves

10 be processed for weal, SWine: Animals infended for human consumption must not be stughtered wilfin

5 days of recenvirg a single-injaction dose.

HUBAR WARNINGS:

Hiof fer use im humans, Keep out of reach of children, Avoid contact with eyves. In case of contact, immadiately flush eyes with

copiows amounts of water for 15 minutes. Inicass of dermal ontact, wash skin with soap and water Cufun.ll:lphgmcunfrnlabm

?EISI’SL‘-N.IMH“IKIIHM&IM‘EMN‘S Inchvidual s with & bistorny of ypersensinaty lo quinclones should avoid this peoduct
nhemans mnars&ummmnzmmmarmmm Tinf ERERSA B XEEEn Ifenrastive aesidantal
W‘mms avoid direct sundighl. For cusiomer sanvice o §a obtain predict information, Mml'qamrymﬂwt l
1-BOO-E33-3798. For medical smergencies or 1o report adverse macbms call 1-800-422-3574.

The effects Gl enolicacin on callie of Saing reproductive permormance enmrt;w tactation have not been adsquatsly
ctermined. The bng-tamn efiects on AMiculsr jomt carmitags have nol been detsrmined in pigs Bbowe market weight
Subcutanaous injection in catlie and swine, of intramuscular infection in swine, can cawse a transient local fissue reaction that
mazy resull in trimn loss of edible Gssue at .
00 eontains diffienent excipients $an other Baytril® products. The safety and eficacy of this formulation in species other
than cattle and swine hawe nol been delermined
Cuingione-cliss dougs shoukd be wbed with caubion manimals sith known or suspecled Canlal Mervous (NS disooders.
In such anerals, qunolones i, in rne instances, bien aasocilid with CNS shmulilion whach may (L= AT T
MG - CLags P Doan WW‘WPI‘NM!“MNMHNW beari Wﬂmﬂm'wmﬂmwm
i immatere animals of vanous spacies. See Animal Sality section for ad
ADVERSE REACTIONS:
i achvirad nesctions. wi's cbaerved duting chnical trils,
maddnudmmmmahommn&awwnm reperting dor anival drugs. confact FOA a1 1-888-FOA-VETS or anline
at hittpciwser ddaupowiAnimalVeberinany Salsbyisalth
ymmnqgmmiwwﬁmmlmw inhibiting hacterial DA {a type [l topoisnmerass) theneh
wacin is t fa
peenting DRA ﬂp-emnkq and rephication which leads 1o cell death)! Endmmam against G nm-m-;w‘lh\.t .3
Geam-postive o
ITHCI'WEIESS.
l!lﬂl! Ammwmw nadurhy-occuming BRO were treated with Baytnr® 'IWIM!QM“!ICINSI%MIMMM
Mﬁormmm1mm1¢sm pared to norrtreed controls Slhgle and muliple-day Barmpy regmans.
M:eﬂn.'ﬂﬂ nd mortality veere significantly reduced in ereofimocin-treated calves. ‘hadwm raactions were reported
intreated animals,
Tha aftscthaness of hﬁ’\? 100 |orma controd of respiralory disaass |nm1|-e1 high risk of daveloping BRD was avahuted in
A ma1-:ns1va{gln 1.5, amd Canada. A total of 1,150 crossbned beed cal hegh risk of dveloping BAD were anrolled
-nhcslm B Mﬁmecum wolume: of sterile sJInc lwwdmm—xfw a5 5mm~:ulmw
injection within mm-,sa daily for clinical signs of BRO and were evaluated for sucress on
14 post-treatment. 'I'rlu].lru:l'ﬂ LRSS i Jlr%‘hl 100 group (4971573, 87 B3%) was significanthy kigher (P = 0.0013) than
suncrsunlhcr.ﬂmecnn‘:l}vnp{ﬂsihﬂ %) In axcdeiihon, Thare ware mor iraatmeant succesaes m = 13) San lalures
= 3] In the gresp of animals positive for . boves on Day O thal wene trealed with Baylrd®™ 100 No product-reisisd adverse
FRACHCNs were reporied.
Swine: A total of 590 pigs were treated with Baytrif® 100 or saling in b separate natural infection SR fiekd tials. For the
|m|rrrun|d5m the succass rats of snroficecin-traated pigs that wers defined as “sick and febrie™ (imorsased respiratony e,

labecred or weic breathing, depressed aftilude and & rectal temperatue = 104°F) mﬁstulysml lulm'"un!lle
sumrm ﬂl‘b&ll&.ﬂ “sick & Bebrike” pegs. For the control of SRD, l"mf!tlﬂ Damperaliae, Fc-!l
1y were stalisticaly significantly kower o enrofiuacin-treated pigs in pers containing 2 permentage of wema rike”

ptgsrnm[umam s1lne -treated

The effectivensss of Baytri™ 100 lmirestered as 2 single 3C doge of 7.5 mofg BW lor the bealment and contol of SR

atsotioted Ml L MCovenmonisd was demonsteated USing 4n induced niection model study and thise Lingh-Site natural

infection fedd shudies. In the model study, 12 haalthy ﬂ'ﬁ;’!l! chalis with & Fepressntative M. n{mwmuersm

and treated with Baytril® 100 oo salis, -'.smm.rs nt (P < & ) dacreasa in the mean ol lung besion score was
observed in the Baytri® ermad saling-traated group (£7%) at 10 days

I|| 'Mn ﬁeld 'H‘hﬂe!. evalpting e mﬂeﬁs icu Iummm‘ d Sﬂl'l & total ﬂd a0 wnh climical sigra n| D {moderte

iory, moderalely increased respiratony rate, and a rectal Inulpermzrd z mﬁ? were enrolled and trested with Byl

1030«5!:1& AL T days postireatment. the cure fate was st r a1 sach site (P < 0.0001) in the By

00Hreatad groups (B s\d??‘ﬂmmpnmd\.\.ﬂmhesﬂre ire ":al‘l % and 33.3%). Ina\el‘nhs’xd’g'mmnq

affactiveness. for control of SAD, a groep of 400 unns n which = 15% tJr-cmsm'sd SAD lmudmt- ﬁ

moderately incrased nespiralony rabe, and a rectal lsmperalure of = 104°F) was enrolied and treabed wi 1CIJDfsah|e

AL T days poit-realment, e ouié ralk was SIEtcly sion hﬁ?‘u (F < 0uDOOZ) in IMBi_,II.IlF 1U}Lru'H proup

(T comparad with the saline-tresbed group (48. J":] ||1.!Il|1l'lﬁﬂ i Umoniae, B Dronchispnicd was B0 |sokied

inv gt fchat numbers. from thess flekd studies 10 be incheded in msﬂalrﬁlmﬂmwnw indaations,

Tha affectiveness of Baytril® 100 for the control of colbacllosis asscciated with £ ool was evalwated in a mubi-site naturl

infction fiekd study, Al each site, when at least 5% of the pigs wene defined as “dinically aflecied™ [presence ntd;llrhe;lxn‘.l
either depression of gauntness), all pigs were admiristened Byl 100 as a single IMde\‘?5rr?$s%
dosé volume of sabne. At7 dmnoawmme-t thi SUCCESE Al s statsticaly £ r lla!-a,nmsayuil'

0Cktreatad group (51.5%) comparsd with the saline-treated group (44.7%).

Thea atfactivaness of Baytrd® 100 sdministered 23 & singls IM cose of 7.5 mg/g BW for the treatmeant and contrel of SAD or s a
snﬂﬁtuﬁrdﬁm BW for the control of colacilosls was corrmed ﬂmwm:mubluwm'wtmm
concentrations fnbowing IM or SC injection into the neck of haalthy male and female pig:

TOXICOLOGY.

The oral LDS0 for labaratoy eate was greaber than 5000 rng‘- waight. Ninety-day feeding studies in dogs and
rals revealed no obsenvatie advires effects at treatmant HLISO 3 and 40 matkg H‘iFtﬂr\I\'ﬁ Cheonic studies in rats and
miee reveakd no observable sdverss effects at 5.3 and 323 mo respeciredy. There was no evidence of carcinogenic
affect in laboratary animal models. A two-generation rat reproduction study revealed no effect with 10 mg/kg treatmients
o teralogenic elects were cbserved in rabkits at deses of 25 mgiky or in rats at 50 mgkg.

ANIMIAL SAFETY.

Camle: Satety shudies wark conduched mremrcar'esus.-ng“fmgunmclb 15 and Ebmufl?rar 15 conaBCUtiv dmya And
] rnnlenclm kc-'\-semw days Mndlnlnlwrlsol toeiCity ware cbaarsed when 3 migg \\'!H\ﬁ'\ﬁildrldk\‘
15 days. Cinical sigre. of depression. incoordination and muscle Basciculation wern obsaread in cabaes whan doses of 150
25 mp/kg wene administered for 10 to 15 days Cllmnl-ngns. depression, inappetance and incoordination wene ohsarved
when a dose of 50 m; was administered for 3 days. No dnag-related abmarmalities in clinical pathalegy paramaters
wevs idantified. Mo aan‘:u?al cartilaga lesions were obsarved afier examination of stifle jeints from nmmalsaﬁnswrld
25 mgehyg for 15 days.
A safety study was mndu:lodm?}dl,--nhh:ah-munﬂ?msnl 5, 15and 25 mq:ll? for 15 consecutive days. No cinical
signs of inadcrty or changes in clinical Irﬂ?ﬁmlame 1 ware chsenaed, Ko artodar cartlage lesicns wars observed in
the shifle joinis al any dosa level a1 2 days and 9 days ollowing 15 days of drug adminisirabion
AR inpEchon se Study conducted in feedar cahses demonstrated thal the formulation may induwce a Irafdient nsackion in the
subcutaneous tizsue and wnderhing muecle. No painful responses to administratien wire obssrved
Swine: s-m--nu:sm;, As:ula stady was conducted in 32 mswm:?awrunmaulysi’kn||?Slb[usngamnl|
doses of 5. 15 or 25 mg/kg daily for 15 conseculive days. Incidental lameness of short duration was observed in all groups.
including the saline-treated controls Mns{.\.ﬁoshelelar'ﬂﬂlnus wiirs observed following the 15 and 25 mgfg treatments
with clinical signe appearing during the second week of Ireatrnent, Clinical Signs of lameness imgrowed alter Irealmenl
caxibd ad Most anemals lT!f‘t'.‘Jl‘"H“; nodmal 3 necropsy.
A second study was condwched in twa pigs. weighing appraximately 73 kg (50 1), treated with 50 mgeky for § consecutive
days. There were no clinical signs of tomcity or pathological changes,
Ain imjection site sluuﬁaculdu:ud in pigs demonsirated that the harmuliion may induce & framsient resction in the
subcutansous tissue. Mo panful mepanses io sdministration were shserved
lmrnmmwlnrsu .hsarelyﬂ wasconducted in 4B waaned, 20- 1o 22-0ay- wg-gs Pigs wers adminkstared Baytre® 100,
a7 225 ano 3. g BW by IM inysction into the nack onee weeidy for slutive wesks. Al pigs Temained

inically normal n ul the uth]' Transient decreases in feed and water consumption were observed afier each
treatment. Midd, transient, post-treatment injection sie swelings were ohserved in pigs receiving the 37 5 mg/Akg BW dose
Injeclion sile imflammation was found on porst-mortem examination in all enrclloxsan-ireated proups,

STORAGE CORDITMINS: Protect from direct sunbight. D0 not relrgarale or freeze. Stoee at 20-30°C (68-85°F), encursions
parmimad up b J0°C [104F). Proacipution ey SoCur dud 1o cokd lemperatun. To redissobs, '\‘\‘Jﬂ‘“ﬂﬁﬂ'lh!l‘l ahake T vial
HOW SUFPLIED:
100

10 mgml 100 mL Boltle

10 mgml 250 ml Sotte

10 mgml 00 mi Sottly
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1. Hooper, 0. €., Woksen, ) 5., Ouincions Animiczoblal Agents, 2nd ed, 55 - 75, 1983,
For customer 5envice or to obtain product information, inchading a Safety Data Sheet, call 1-800-633-3795
For medical emengencies. o t report adverse reactions, call 1-800-422-8874 V4206
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Elanco

Micotil 300

™

(tilmicosin injection)

300 mag tilmicosin, USP as tilmicosin phosphate per mL

For Use in Cattle and Sheep Only

Solo Para Uso en Bovinos y Ovinos

Do Not Use in Automatically Powered Syringes.

No Administrar con Jeringas Accionadas Automaticamente.

Approved by FOA under NADA # 140-929

Caution: Federal (USA) law restricts this drug to use by or on the order of a licensed
velerinarian.

Description: Micokil is a solution of the antibiotic ilmicosin, Each mL contains 300 mg of
tilmicosin, USP as tilmicosin phosphate in 25% propylene glycol, phospharic acid as neaded
to adjust pH and water for injection, 0.5. Tilmicosin, USP is produced semi-synthetically and
is in the macrolide class of antibiotics.

Indications: Micoiil is indicated for the treatment of bovine respiratory disease (BRD)
associated with Mannheimiz hagmaolytica, Pasteurgila muftocida and Histaphilus somni and
for the treatment of ovine respiratory disease (ORD) associated with Manmheimia haemolytica,
Micotil is indicated for the control of respiratory disease in catle at high risk of developing
BAD associated with Mannheimia hagmalytica

Dosage and Administration: Inject Subcutaneously in Cattle and Sheep Only.

In cattle, administer a single subcutaneous dose of 10 fo 20 mg/ky of body weight

(1 to2 mLf30 kg or 1.5 to 3 mL per 100 Ibs). In sheep greater than 15 kg, administer

a single subcutaneous dose of 10 ma/kg of body weight (1 mL/30 kg or 1.5 mL per 100 Ibs).
Do not inject more than 10 mL per injection site.

If no improvement is noted within 48-hours, the diagnosis should be reevaluated,

For cattle and sheep, injection under the skin in the neck is suggested.

If not accessible, inject under the skin behind the shouldars and over the ribs.

Note: Swelling at the subcutaneous site of injection may be observed.

Contraindications: Do not use in automatically powered syringes. Do not administer
intravenously to cattle or sheep. Do not use in lambs less than 15 kg body weight.
Intravenous injection in cattle or sheep will be fatal. Do not administer to animals
other than cattle or sheep. Injection of this antibiotic has been shown to be fatal in
swine and non-human primates, and it may be fatal in horses and goats.

Warnings:

Human Warnings: Not for human use. Injection of this drug in humans has been
associated with fatalities. Keep out of reach of children. Do not use in automatically
powered syringes. Exercise extreme caution to avoid accidental self-injection.

In case of human injection, consult a physician immediately and apply ice or cold
pack to injection site while avoiding direct contact with the skin, Emergency | medical
elephone numbers are 1-800-722 or 1-800-428-4441. Avoid contact with eyes.

Note To The Physician: The cardiovascular system is the target of toxicity and should

be monitored closely. Cardiovascular toxicity may be due to calciem channel blockade.
In degs, administration of intravenous calcium offset Micotil-induced tachycardia and
negative inotropy (decreased contractility). Dobmmine partially offset the negative
inotropic effects induced by Micotil in dogs. B-adrenergic uniauumsts such as
propranolol, exacerbated the negative inotropy of Micotil in dogs. Epinephrine
potentiated lethality of Micotil in pigs. This antibiotic persists in tissues for several days.|

(Advertencias Para El Ser Humano: Este producto no es para uso humano. La myeccion

de este medicamento al ser humano se ha asociado con muertes. Mantenga fuera del

alcance de los ninos. No use en jeringas operadas automaticamente. Proceda con
xtrema cautela para evitar la autoinyeccion accidental. En caso de inyeccion a un ser

humano, consulte a un médico inmediatamente y apligue higlo o una bolsa de higlo

sobre el sitio de la inyeccion, evitando el contacto directo con la piel. Los nimeros

teléfono para emergencias medicas son 1-800-722-0987 6 1- | 28-4441.
Evite ¢l contacto con los ojos.

Nota Para El Médico: El sistema cardiovascular es el blanco de la toxicidad y debe
igilarse estrechamente. La toxicidad cardiovascular puede deberse al blogueo de

los canales de calcio. En los perros, la administracion intravenosa de calcio compensd
la taquicardia y los efectos inotrapicos negativos (reduccion de la contractilidad)
inducidos por Micotil. La dobutamina compensa parcialmente los efectos inotropicos
negativos inducidos por Micotil en perros. Los antagonistas B-adrenérgicos, como
propranolol, exacerbaron el inotropismo negativo de Micotil en los perros. La epinefrina
putencl} la letalidad de Micotil en cerdos. Este antibidtico persiste en los tejidos por

Residue Warnings: Animals intended for human consumption must not be
slaughtered within 42 days of the last treatment. Not for use in lactating dairy

cattle 20 months of age or older. Use of tilmicosin in this class of cattle may cause
milk residues. Not for use in lactating ewes producing milk for human consumption.

AHDZ30

Elanco

Micotil.

For Subcutaneous Use in Cattle and Sheep Only.
Do Not Use in Automatically Powered Syringes
Solo Para Uso Subcutaneo en Bovinos y Ovinos.
No Administrar con Jeringas Accionadas Automaticamente.
Precautions: Read accompanying literature fully before use. Intramuscular injection
will cause a local reaction which may result in trim loss of edible tissue at slaughter,
The effects of tilmicosin on bovine and ovine reproductive performance, pregnancy and
lactation have not been determined.
Adverse Reactions: The following adverse reactions have been reported post-approval:
In cattle: injection site swelling and inflammation, lameness, collapse, anaphylaxis/
anaphylactoid reactions, decreased food and waler consumption, and death.
In sheep: dyspmea and death.
For additional information about reporting adverse drug experiences for animal drugs,
contact FDA at 1-B88-FOA-VETS or hittpawww.fda.govireportanimalae
Clinical Pharmacalogy: A single subcutaneous injection of Micotil at 10 mg/kg of body weight
dose in cattle resulted in peak tilmicosin levels within one hour and detectable levels
(0.07 pg/mL) in serum beyond 3 days. However, lung concentrations of filmicosin remained
above the tilmicosin MIC 95% of 3.12 pgfmL for Mannheimia hagmolytica for at least 3 days
following the single injection. Serum tilmicosan levels are a poor indicator of total body
tilmigosin. The keng/serum tilmicosin ratio in favor of lung tissue appeared 1o equilibrate by
3 days post-injection at approximately 60. In a study with radioactive tilmicosin, 24% and 68%
of the dose was recovered from urine and feces respectively over 21 days. After a single
subcutaneous injection of Micotil at 10 ma/kg of body weight, tilmicosin concentrations in
excess of 4 pg/ml were maintained in the alveolar macrophages and neutrophils of most
cattle for at least 10 days. The clinical relevance of these findings has not been determined.
Microbiology: Tilmicosin has an in vitro antibacterial spectrum that is predominantly
(Gram-positive with activity against certain Gram-negative microorganisms. i witro activity
against several Mycoplasma species has also been observed.
Effectiveness: In a multi-location field study, 1508 catves with naturally occurring BRD
wiere treated with Micotil. Responses to treatment wese compared 10 saline-treated controls.
A cure was defined as a calf with normal attitude and activity, normal respiration, and a
rectal temperature of <104*F on Day 13. The cure rate was significantly higher (P=0.004) in
Micotil-treated calves (63.1%) compared to saling-treated calves (29.2%). During the treatment
phase of the study, there were 10 BRD-related deaths in the Micotil-treated calves compared to
47 in the saline-treated calves.
Animal Safety: A safety study was conducted in feeder calves recening subcutaneous doses
of 20, 30, 40, or 80 mg'kg of body weight, injected 2 times at 72-hour intervals. Death was not
seen in any of the treatment groups. Injection site swelling and mild hemorrhage at the injection
site were seen in animals in all dosage groups. Lesions were described as being generally more
severe and occurred al higher frequency rales in the animals treated with higher doses of
tilmicosin. Lameness associated with the injection site was noted in two of Tv-emz four animals
(ome: animal in the 30 mg/kg body weight treatment group and ane animal in the 60 mg/kg
treatment group). No other dm? related lesions were observed macroscopically or
microscopcally, Decreases in food and water consumpbion were noted in all treatment groups
compared to the control group.
A separate safety study conducted in feeder calves, subcutaneous doses of 10, 30, or 50 ma/kg
of body weight, injected 3 times at T2-hour intervals did not cause any deaths. Edema at the site
of injection was noted. The only lesion observed at necropsy was minimal myocardial necrosis in
some animals dosed at 50 mg/kg
In an additional safety study, subcutaneous doses of 150 ma/kg bady weight injected at 72-hour
intervals resuled in death of two of the four treated animals. Edema was marked at the site of
inpsction. Minimal myocardial necrosis was the only lesion observed at necropsy. Deaths of
cattie have been observed with a single intravenous dose of 5 mg/kg of body weight.
In sheep, single subcutaneous injections of 10 mg'kg body weight dose did not cause any
deaths and no adverse effects of timicosin were observed on blood pressure, heart rate,
or respiratory rate.
Toxicology: The heart is the target of taxcity in labaratory and domestic animals given Micotil
by oral or parenteral routes. The primary cardiac effects are increased heart rate (tachycardia)
and decreased contractility (nagative inotropy). Cardiovascular toxicity may be due to calcium
channel blockade.
Upon subcutaneous injection, the acute median lethal dose of tilmicosin in mice is 97 mgfkg,
and in rats is 185 mg/kyg of body weight. Given orally, the median lethal dose is 800 mg'kg
and 2250 mg/kg body weight in fasted and nonfasted rats, respectively, No compound-related
lesions were found at necropsy.
In dogs, intravenous calcium offset Micotil-induced tachycardia and negative inotropy,
restoring arterial pulse pressure. Dobutamine partially offset the negative inotropic effects
induced by Micotil in dogs. B-adrenergic antagonists, such as propranolol, exacerbated the
negative inotropy of Micofil in dogs.
In monkeys, & single intramuscular dose of 10 mg/kg body weight caused no signs of toxicity.
A single dose of 20 mg/kg body weight caused vomiting and 30 mg/kg body wesght caused
the death of the only mankey tested.
In swine, intramuscular injection of 10 mg/kg body weight caused increased respiration,
emesis, and a comvulsion, 20 mg/kg body weight resulted in mortality in 3 of 4 pigs, and
30 mg/kg body weight caused the death of all 4 pigs tested. Injection of 4.5 and 5.6 mg/kg
body weight intravenously followed by epinephrine, 1mL (1:1000) intravenously 2 to & times,
resulted in death of all pigs injected. Pigs given 4.5 mg/kg and 5.6 mg/kg body weight
intravenously with no epinephrine all survived. These results suggest infravenous epinephrine
may be contraindicated.
Results of genetic toxicology studies were all negative. Results of teratology and reproduction
studies in rats were negative. The no effect level in dogs atter daily oral doses for up to one
year is 4 mg/kg of body weight.
‘Storage Conditions: Store at or below 8&°F (30°C). Protect from direct sunlight.
Conservar a 86°F (30°C). Proteger de la luz solar directa.
To report adverse effects, access medical information, or obtain additional product information,
call 1-B00-428-4441.
How Supplied: Micotil is supplied in 250 mL multi-dose amber glass battles,
Manufactured for: Elanco US, Inc.

Greenfield, IN 46140, USA
Revised: March 2020
Micotil, Elanco and the diaganal bar logo are trademarks of Elanco or its affiliates.
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FULL PRESCRIBING INFORMATION FOR USE IN CATTLE ONLY

Elanco

Increxxa:
(tulathromycin injection)

Injectable Solution

Antibiotic

100 mg of tulathromycin/mL

For use in beef cattle (including suckling calves), non-lactating dairy cattle (including dairy
calves), veal calves, and swine. Not for use in female dairy cattle 20 months of age or older.
CAUTION: Federal (USA) law restricts this drug to use by or on the order of a licensed
veterinarian.

DESCRIPTION

Increxxa Injectable Solution is a ready-t sterile

Elanco

Increxxa

(tulathromycin injection)

POST APPROVAL EXPERIENCE

The following adverse events are based on post approval adverse drug experience
reporting. Not all adverse events are reported to the FDA CVM. It is not always possible to
reliably estimate the adverse event frequency or establish a causal relationship to product
exposure using these data. The following adverse events are listed in decreasing order

of reporting frequency in cattle: Injection site reactions and anaphylaxis/anaphylactoid
reactions. For additional information about adverse drug experience reporting for animal
drugs, contact FDA at 1-888-FDA-VETS or http://www.fda.gov/reportanimalae.
CLINICAL PHARMACOLOGY

At physiological pH, tulathromycin (a weak base) is approximately 50 times more soluble
in hydrophilic than hydrophobic media. This solubility profile is consistent with the
extracellular pathogen activity typically associated with the macrolides." Markedly higher
tulathromycin concentrations are observed in the lungs as compared to the plasma.

The extent to which lung concentrations represent free (active) drug was not examined.
Therefore, the clinical relevance of these elevaled lung concentrations is undetermined.
Although the relationship between and the istics of its

tulathromycin, a semi-synthetic macrolide antibiotic of the subclass triamilide. Each mL of
Increxxa contains 100 mg of tulathromycin, 500 mg propylene glycol, 19.2 mg citric acid
and 5 mg monothioglycerol. Sodium hydroxide or hydrochloric acid may be added to adjust
PH. Increxxa consists of an equilibrated mixture of two isomeric forms of tulathromycin in
a9:1 ratio. Structures of the isomers are shown below.

Figure 1.

CH,
OH on  N(CH),
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ial effects has not been characterized, as a class, macrolides tend to be primarily
bacteriostatic, but may be bactericidal against some pathogens. ? They also tend to exhibit
concentration independent killing; the rate of bacterial eradication does not change once
serum drug concentrations reach 2 to 3 times the minimum inhibitory concentratlon (MIC)
of the targeted pathogen. Under these conditions, the time that serum

treated calves and 27 saline-treated calves from the multi-location field BRD treatment
study had Mycoplasma bovis identified in cultures from pre-treatment nasopharyngeal
swabs. Of the 52 tulathromycin injection-treated calves, 37 (71.2%) calves were categorized
as cures and 15 (28.8%) calves were categorized as treatment failures. Of the 27 saline-
treated calves, 4 (14.8%) calves were categorized as cures and 23 (85.2%) calves were
treatment failures.

A Bayesian met: lysis was 1 pare the BRD treatment success rate in
young calves (calves weighing 250 Ibs or less and fed primarily a milk-based diet) treated
with tulathromycin injection to the success rate in older calves (calves weighing more than
250 Ibs and fed primarily a roughage and grain-based diet) treated with tulathromycin
injection. The analysis included data from four BRD treatment effectiveness studies
conducted for the approval of tulathromycin injection in the U.S. and nine contemporaneous
studies conducted in Europe. The analysis showed that the BRD treatment success rate

in young calves was at least as good as the BRD treatment success rate in older calves.

As aresult, tulathromycin injection is considered effective for the treatment of BRD associated
with M. haemolytica, P. multocida, H. somni, and M. bovis in suckling calves, dairy calves,
and veal calves.

In another multi-location field study with 399 calves at high risk of developing BRD,
administration of tulathromycin injection resulted in a significantly reduced incidence of
BRD (11%) compared to saline-treated calves (59%). Effectiveness evaluation was based on
scored clinical signs of normal y, normal ion, and a rectal

of < 104°F on Day 14, There were no BRD-related deaths in the tulathromycin injection-
treated calves compared to two BRD-related deaths in the saline-treated calves.

remain above the MIC becomes the major i of icrobial activity.
also exhibit a post-antibiotic effect (PAE), the duration of which tends to be both drug
and pathogen dependent. In general, by increasing the macrolide ion and the

Fifty saline-treated calves classified as in this study had bovis
identified in cultures of post-treatment nasopharyngeal swabs or lung tissue.
Two induced infection model studies were conducted to confirm the effectiveness of

exposure time, the PAE will increase to some maximal duration. Of the two variables,
concentration and exposure time, drug concentration tends to be the most powerful
determinant of the duration of PAE. Tulathromycin is eliminated from the body primarily

in injection against bovis. A total of 166 calves were inoculated
intratracheally with field strains of Mycoplasma bovis. When calves became pyrexic and
had abnormal respiration scores, they were treated with either tulathromycin injection
25 mg/kg BW) subcutaneously or an equivalent volume of saline. Calves were observed
for signs of BRD for 14 days post-treatment, then were eulhamzed and necropsied. In
both studies, mean lung lesion were i lower in the

S o, OH o ‘
0 -> o unchanged via biliary excretion.
o Hs 0 " Carbon, C. 1998. F ics of Azalides, and
Lt »C“z Effect on Extracellular Pathogens. Clin. Infect. Dis., 27:28-32.
~YOCH, 0CH, ightir 1997.F inetics and F of Newer
et o et A Pediatr.Infect. Dis. J., 16:438-443.
HN HN Cattle
CH. H Following subcutaneous administration into the neck of feeder calves at a dosage of
The chi | fih N (2R354R5R, 8R 10R11R.125.1 35 10R)- 1; 2.5 mg/kg BW, tulathromycin is rapidly and nearly completely absorbed. Peak plasma
e chemical names of the isomers are - i ithi i i i
[[2,6-dideoxy-3-C-methyl-3-O-methyl-4-C- methyl]-cc-L-ril generally occur within 15 minutes after dosing and product relative

sylloxy]-2-ethyl-3,4,10- mhydroxy 3,5,8,10, 12 14 hexamethyl 11-[[3,4, 6 -trideoxy-3-
(dimethylamino)-B-D. 15-one and
(2R,3R,6R,8R,9R, 10, HS 12R)-11-[[2,6- dldeoxy -3-| C methyl 3-0-methyl-4-C-

bioavailability exceeds 90%. Total systemic clearance is approximately 170 mL/hr/kg.
Tulathromycin distributes extensively into body tissues, as evidenced by volume of distribution
values of approximately 11 L/kg in healthy ruminating calves. * This extensive volume of

)meth \X:;L'fs e Vil 51”3 415?3)'1 dihydroxy-1- is largely for the long half-life of this
T 'J 1 4 y \u:h:||11é'0ne, 2.75 days in the plasma (based on quantifiable terminal plasma drug
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INDICATIONS

Beef and Non-Lactating Dairy Cattle

BRD - Increxxa Injectable Solution is indicated for the treatment of bovine respiratory

disease (BRD) with

somni,and Mycoplasma bovis, and for the control of respiratory disease in cattle at high
BRD

3

concentratlons) versus 8.75 days for total lung concentrations (based on data from healthy
animals). Linear pharmacokinetics are observed with subcutaneous doses ranging from
1.27 mg/kg BW to 5.0 mg/kg BW. No b d in castrated

Pasteurella multocida, Histophilus - male versus female calves.

C/earance and volume estimates are based on intersubject comparisons of 2.5 mg/kg

risk of with , Pasteurella multocida,
Histophilus somni, and Mycoplasma bovis. by either ori injection.
IBK - Increxxa Injectable Solution is indicated for the treatment of infectious bovine MICROBIOLOGY
keratoconjunctivitis (IBK) associated with Moraxella bovis. Cattle
Foot Rot - Increxxa Injectable Solution is indicated for the treatment of bovine foot in has nvil ivity against
;gat, hyromonas le with o Pasteurella multocida, somni, and bovis, four
Py Vi associated with BRD; against Moraxella bovis associated with IBK; and against
Suckling Calves, Dairy Calves, and Veal Calves levii (ated with bovine foot rot.

BRD - Increxxa Inlectable Solution is indicated for the treatment of BRD associated with
M. haemolytica, P. multocida, H. somni, and M. bovis.

DOSAGE AND ADMINISTRATION

Cattle

Inject subcutaneously as a single dose in the neck at a dosage of 2.5 mg/kg

(1.1 mL/100 Ib) body weight (BW). Do not inject more than 10 mL per injection site.
Table 1.Increxxa Cattle Dosing Guide

n
The MICs of tulathromycin against indicated BRD and IBK pathogens were determined
using methods recommended by the Clinical and Laboratory Standards Institute (CLSI,
M31-A2). The MICs against foot rot pathogens were also determined using methods
recommended by the CLSI (M11-A6). All MIC values were determined using the 9:1 isomer
ratio of this compound.

BRD - The MICs of tulathromycin were determined for BRD isolates obtained from calves

CONTRAINDICATIONS
The use of Increxxa Injectable Solution is contraindicated in animals previously found to be
hypersensitive to the drug.
WARNINGS
FOR USE IN ANIMALS ONLY.
NOT FOR HUMAN USE.
KEEP OUT OF REACH OF CHILDREN.
NOT FOR USE IN CHICKENS OR TURKEYS.
RESIDUE WARNINGS
Cattle
Cattle intended for human consumption must not be slaughtered within
18 days from the last treatment. This drug is not approved for use in female
dairy cattle 20 months of age or older, including dry dairy cows. Use in these
cattle may cause drug residues in milk and/or in calves born to these cows.

PRECAUTIONS

Cattle

The effects of Increxxa on bovine reproductive performance, pregnancy, and lactation have
not been determined. Subcutaneous injection can cause a transient local tissue reaction
that may result in trim loss of edible tissue at slaughter.

ADVERSE REACTIONS

Cattle

In one BRD field study, two calves treated with tulathromycin injection at 2.5 mg/kg BW
exhibited transient hypersalivation. One of these calves also exhibited transient dyspnea,
which may have been related to pneumonia.

enrolled in ic and at-risk field studies in the U.S. in 1999. In the therapeutic studies,
Animal Weight (Pounds) Dose Volume (mL) isolates were obtained from pre-treatment nasopharyngeal swabs from all study calves,
100 11 and from lung swabs or lung tissue of saline-treated calves that died. In the at-risk studies,
200 23 isolates were obtained from nasopharyngeal swabs of saline-treated non-responders,
300 34 and from lung swabs or lung tissue of saline-treated calves that died. The results are
400 45 shown in Table 3.
500 5.7 IBK - The MICs of tulathromycin were determined for Moraxella bovis isolates obtained
600 5.8 from calves enrolled in IBK field studies in the U.S. in 2004. Isolates were obtained from
700 8.0 pre-treatr ival swabs of calves with clinical signs of IBK enrolled in the
800 91 in injection and saline-treated groups. The results are shown in Table 3.
900 10.2 Fool Rot - The MICs of in were for Ft
1000 14 levii obtained from cattle enrolled in foot rot field studies in the U.S.
. and Canada in 2007. Isolates were obtained from pre-treatment interdigital biopsies and

swabs of cattle with clinical signs of foot rot enrolled in the tulathromycin injection and
saline-treated groups. The results are shown in Table 3.

Table 3. Tulathromycin minimum inhibitory concentration (MIC) values* for indicated
pathogens isolated from field studies evaluating BRD and IBK in the U.S. and from foot rot
field studies in the U.S. and Canada.

Inicated pathogen | G50 | qnitas (Mlggul:;L) (Mgg“l:;L) iy
imic i 1999 642 2 2 0.5t0 64
Pasteurella multocida 1999 221 0.5 0.25t0 64
somni 1999 36 4 4 1t04
bovis 1999 43 0.125 1 <0.063to > 64
Moraxella bovis 2004 55 0.5 0.5 0.25t01
P 2007 | 116 2 64 |<025t0>128
li levii 2007 103 8 128 <0.25t0>128
* The ion between in vi ity data and clinical effectiveness is unknown.
** The lowest MIC to encompass 50% and 90% of the most susceptible isolates, respectively.
EFFECTIVENESS
Cattle
BRD — In a multi-location field study, 314 calves with naturally occurring BRD were treated
with in injection. 1o treatment: pared to saline-treated controls.

Acure was defined as a calf with normal attitude/activity, normal respiration, and a rectal
temperature of < 104°F on Day 14. The cure rate was significantly higher (P < 0.05) in
tulathromycin injection-treated calves (78%) compared to saline-treated calves (24%).
There were two BRD-related deaths in the tulathromycin injection-treated calves compared
to nine BRD-related deaths in the saline-treated calves. Fifty-two tulathromycin injection-

ction-treated calves compared with saline-treated calves (11.3% vs.
28.9%,P= 00001 and 15.0% vs. 30.7%, P < 0.0001).
1BK — Two field studies were conducted evaluating tulathromycin injection for the treatment
of IBK associated with Moraxella bovisin 200 naturally-infected calves. The primary clinical
endpoint of these studies was cure rate, defined as a calf with no clinical signs of IBK and no
corneal ulcer, assessed on Days 5,9, 13, 17,and 21.Time to improvement, defined as the
first day on which a calf had no clinical signs of IBK in both eyes, provided that those scores
were maintained at the next day of observation, was assessed as a secondary variable. At all
time points, in both studies, the cure rate was signifi higher (P < 0.05) for
injection-treated calves compared to saline-treated calves. Additionally, time to improvement
was significantly less (P < 0.0001) in both studies for tulathromycin injection-treated calves
compared to saline-treated calves.
Foot Rot - The effectiveness of tulathromycin injection for the treatment of bovine foot rot was
evaluated in 170 cattle in two field studies. Cattle diagnosed with bovine foot rot were enrolled
and treated with a single dose of in injection (2.5 mg/kg BW) or an
equivalent volume of saline. Cattle were clinically evaluated 7 days after treatment for treatment
success, which was based on defined decreases in lesion, swelling, and lameness scores. In both
studies, the treatment success higher in
injection-treated calves compared with sallne treated calves (60% vs. 8%, P < 0.0001 and
83.3%vs. 50%, P = 0.0088).
ANIMAL SAFETY
Cattle
Safety studies were conducted in feeder calves receiving a single subcutaneous dose of
25 mg/kg BW, or 3 weekly subcutaneous doses of 2.5, 7.5, or 12.5 mg/kg BW. In all groups,
transient indications of pain after injection were seen, including head shaking and pawing at
the ground. Injection site swelling, discoloration of the subcutaneous tissues at the injection
site and corresponding histopathologic changes were seen in animals in all dosage groups.
These lesions showed signs of resolving over time. No other drug-related lesions were observed
macroscnpically or microscopically. An exploratory study was conducted in feeder calves
receiving a single subcutaneous dose of 10, 12.5, or 15 mg/kg BW. Macroscuplcally,
no lesions were observed. Mi i minimal to mild was
seen in one of six calves administered 12.5 mg/kg BW and two of six calves administered
15 mg/kg BW.
Asafety study was conducted in preruminant calves 13 to 27 days of age receiving 2.5 mg/
kg BW or 7.5 mg/kg BW once subcutaneously. With the exception of minimal to mild injection
site reactions, no drug-related clinical signs or other lesions were observed macroscopically
or microscopically.
STORAGE CONDITIONS
Store below 25°C (77°F), with excursions up to 40°C (104°F).
100 mL: Use within 2 months of first puncture and puncture a maximum of 67 times.
If more than 67 punctures are anticipated, the use of multi-dosing equipment is
recommended. When using a draw-off spike or needle with bore diameter larger than
16 gauge, discard any product remaining in the vial immediately after use.
250 mL: Use within 2 months of first puncture and puncture a maxlmum of 100 tlmes.
If more than 100 punctures are antici the use of multi-dosing
recommended. When using a draw-off splke or needle with bore diameter Iarger than
16 gauge, discard any product remaining in the vial immediately after use.
HOW SUPPLIED
Increxxa (tulathromycin |njecl|0n) Injectable Solution is available
in the following package sizes:
100 mL vial
250 mL vial
500 mL vial
To report suspected adverse drug events, for technical
assistance or to obtain a copy of the Safety Data Sheet,
contact Elanco at 1-800-422-9874. For additional
information about adverse drug experience reporting
for animal drugs, contact FDA at 1-888-FDA-VETS or
http://www.fda.gov/reportanimalae.
Approved by FDA under ANADA # 200-666
Product of China.
Manufactured by: Elanco US Inc, Shawnee, KS 66216
Increxxa, Elanco and the diagonal bar logo are trademarks
of Elanco or its affiliates.
© 2020 Elanco or its affiliates.
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¢4 Loncor™ 300

(florfenicol)

300 mg/mL Iniectaalé Solution

For inframuscular and subcutaneous use in beel and non-lactating dairy cattle only
Mot for use in female dairy cattle 20 months of age or older or in calves to be processed for veal

CAUTION
Federal law restricts this drug to use by or on the order of a licensed veterinarian.

DESCRIPTION

LONCOR™ 300 (florfenicol) 300 mgémL Injectable Solution is a solution of the synthetic antibiotic
florfenicol. Each mililiter of sterile LONGOR™ 300 contains 300 mg of florfenicol, 250 mg n-methyl-
2-pyrrofidone, 150 mg propylene glycol, and polyethylene ghycol gs.

INDICATIONS

LONGOR™ 300 is indicated for treatment of bovine respiratory disease (BRD) associated with
Mannhaimia hagmolytica, Pasteurela muttocida, and Histophilus somm, and for the treatment of
bovine interdigital phiagmon (foot rot, acute interdigital necrobacillosis, infections pododermatitis)
associaled with Fusabaclenum recrophorim and Bacteroides melaminogenicus. Also, it is indicated
for the control of respiratory disease in catfle at high risk of developing BRD assoclated with
Mannheimia haemolylica, Pasteurella multocida, and Histophilus sommi.

DOSAGE AND ADMINISTRATION . o o

Far treatment of bovine respiratory disease (BRD) and bovine interdigital phlegmen (foal rot):
Loncor™ 300 should be adminkstered by inframuscular infection fo cattle at a dose rate of 20 mgikg
body weight {3 mL100 Ibs). A second dose should be administered 48 hours later. Altarnatively,
Loncar™ 300 can be administered by a single subcutansous (SC) injection to cattle at 3 doss rate of
40 mg'kg body weight (6 mLM100 Ibs). Do not administer more than 10 mL at each site. The injection
shauld be given only in the nack

NOTE: Inframuscular injection may result in local tissue reaction which persists beyond 28 days. This
miay result in trim loss of edible issue at slaughter. Tissue reaction at injection sites ather than the
neck is likely to be more seviare.

Far control of respiralory disease in cattle at high risk of developing BRD: LONCOR™ 300 should
be administered by a single subcutaneous injection to cattie af a dose rate of 40 mg/kg body weight
(6 mL100 1bs). Do not administer more than 10 mL at each site. The injection should be given only
in he neck.

Loncor™ 300 DOSAGE GUIDE P&n&mﬁnntn
IM LONCOR | SC LONCOR
300 DOSAGE | 300 DOSAGE LOCATION
ANIMAL | 3.0 mLADO 1b | 6.0 mLADD Ib
WEIGHT | Body Weight | Body Weight
{ibs) {mL) {mL)
100 3.0 5.0
200 ] 12.0
300 9.0 18.0
400 12.0 4.0
500 15.0 0.0
500 18.0 3.0
700 210 2.0
800 240 48.0
200 770 54.0
1000 300 0.0

Clinical improvement should be evident in most treated
subjects within 24 hours of initiabon of restment. If a
positive response is not noted within 72 hours of initiation
of reabment, the diagnosss should be re-evaluaied

CONTRAINDICATIONS
Do not use in animals that have shown hypersensitivity fo florfenical.

WARNINGS: NOT FOR HUMAN USE. KEEP DUT OF REACH OF CHILDREN.

This product containg materials that can be irritating to skin and eyes. Avoid direct contact with
skin, eyes, and clothing. |n case of acckdental eye exposwre, Nush with waler tor 15 minutas, In case
of accidental skin exposure, wash with soap and water. Remove contaminated clothing. Cansult a
physician if irritation persists. Accidental injection of this product may cause local irritation. Consulta
physician immediately, The Material Safety Data Sheet (MSDS) contains more detailed occupational
safety information. For customer service, adverse effecis reporting, and/or a copy of the MSDS, call
1-800-422-9874.

PRECAUTIONS

Mot for use in animaks intended for breeding purposes. The effects of flortenicol on bovine
reproductive performance, pregnancy, and kactation have not been determined. Touicity studies in
dogs, rats, and mice have associated the use of Tlortenicol with testicular degeneration and atrophy.
Intramuscular injection may result in local tissue reaction which persists beyond 28 days. This may
result in trim loss of edible tissue at slaughter. Tissue reaction at injection sites ather than the neck
i5 likahy 1o be more severa,

| Do ot inject more than 10 mL per injection site.

RESIDUE WARNINGS

Animals intended for human cansumption must not be slaughtered within 28 days of
the last intramuscular treatment. Animaks intended for human consumption must not be
slaupghtered within 38 days of subcutaneous treatment. This product is not approved for use
in female dairy caftie 20 maonths of age or older, including dry dairy cows. Use in these cattle
miay cause drug residues in milk andior calves born to these cows. A withdrawal period has
not been established in pre-ruminating cabves. Do not use in calves 1o be processed for veal,

Loncor” 300

(florfenicol)

ADVERSE REACTIONS
Inappetence, decreased water consumption, or diarthea may occur transiently following treatment,

CLINICAL PHARMACOLOGY

The pharmacokinetic disposition of florfenicol was evaluated in feeder calves following single
intramuscukar (IM) administration at the recommended dose of 20 mg/kg body weight. Florfenicol
was also administered intravenously (IV) to the same cattle in order to calculate the volume of
distribution, clearance, and percent bioavailability' (Table 1).

TABLE 1. Pharmacokinetic Parametes Values for Florfenicol Following IM Administration of 20 mg/kg
Bady Weight 1o Feeder Calves (n=10).

Parameter Median Range
Cou (pQ/mL) 307" 1.43 - 560
Toe. (1) 13 0.75 - .00
T1/2 (hr) 183" 8.30 - 44.0
AUG (pgeminmL) 4242 3200 - 6250
Bioavailability (%) 78.9 59.3 - 106
Vd,, (L'kg)" "~ 07T 0.68 - 0.85
Cl (mL/min/kg)* " * 3.75 317 -431
* harmonic mean e Maximum serum concentration

** mean value Tow Timnit &l wrhich Co i observed

*** following IV adminéstration

BUC Area undar the curve

id.. Volume of distribetion at steady state
C1, Teital by chearancs

Florfenicol was detectable in the serum of most animals through 60 hours after intramuscular
adminkstration with @ mean concentration of 0.19 pp/mL. The protein binding of florfenicol was
12.7%, 13.2%, and 18.3% at serum concentrations of 05, 3.0, and 16.0 pg/mL, respectively.

MICROBIOLOGY

Florfenicol is a synthetic, broad-spectrum antibiotic active against many Gram-negative and Gram-
positive bacteria isolated from domestic animals. It acts by binding to tha 505 nbosomal subunit
and inhibiting bacterial protein synthesis. Florfenicol is generally considered a bacteriostatic drug,
but exhibits bactericidal activity against certain bacterial species. In vitro studies demonstrate that
flortenicol is active against the bovina respiratory disease (BRO) pathogens Adannfraimi faemolytica,
FPagteurellz muitocida, and Hisfophilus semnf, and that flarfenicol exhibits bactericidal activity against
strains of M. haemolytica and H. somni. Clinical studies confirm the efficacy of florfenicol against
BRD as well a5 against commondy Isolated bacterial pathogens in bovine nterdigital phlegmon
inchuding Fusobacterium mecrophorum and Bacleroides melaminogenicus.

The minimum inhibitory concentrations (MICs) of florfanical for BRD organisms were determined
using isolates obtained from natural infections from 1990 to 1993. The MICs for interdigital
phiegmaon organisms were determined wsing isotales oblained from natural infections from 1973
to 1997 (Table 2).

TABLE 2. Florfenicol Minimum Inhibitory Concentration (MIC) Values® of Indicated Pathagens
Isolated From Matural Infections of Cattle.

T 1/2 Biological half-lite

Indicaled pathogens Year of Isolate MIC,** MIC,**
isolation Numbers | (po/ml) | (po/mL)
Mannhgimia hasmolytica 1990 fo 1993 398 0.5 1
Fastewrella multocida 1990 10 1993 350 0.5 0.5
Hisfophilus somni 1990 1o 1993 66 0.25 0.5
Fusobacterium nacrophorum 1973 to 1997 33 0.25 0.25
Baciteroides melaninogenicus 1973 1o 1997 20 0.25 0.25

* The cormelation betwesn the i witro susceplibility data and clinical effectivenass is unknown.
** The lowest MIC to encompass 50% and 20% of the most susceplible isolates, respectively.

ANIMAL SAFETY

A 10X safety study was conducted in feeder calves. Two intramuscular injections of 200 mg/kg
wiare administerad at a 48-hour interval. The calves were monitored for 14 days after the second
dose. Marked anorexia, decreased water consumption, decreased body weight, and increased
serum enzymes were observed following dose administration. Thesa effects resolved by the end
of the study.

A 1K, 3K, and 5X (20, 60, and 100 mg/kg) safety study was conducled in feeder calves for 3X
the duration of treatment (6 injections at 48-hour intervals). Shght decrease In feed and water
consumption was observed in the 1X dose group. Decreased feed and waler consumption,
weight, uring pH, and increased serum enzymes, were observed in the 3X and 5X dose groups.
Depression, soft stool consistency, and dehydration were also observed in some animals (most
frequently at the 3X and 5X dose levels), primarily near the end of dosing

A 43-day controlled study was conducted in healthy cattle fo evaluate effects of florfenicol
administered at the recommended dose on feed consumption. Although a transient decrease in fead
consumption was observed, fiorfenicol administration had no long-tarm affect on body weight, rate
of gain, or feed consumption.

STORAGE INFORMATION

Slore below 30°C (86°F)

Stopper should not be punctired more than 90 times,

Once opened, use contents within 6 months.

The solution is light yellow to straw colored. Color does not affect potency

HOW SUPPLIED
Loncor™ 300 is packaged in 250 mL and 500 mL glass sterile multiple-gose vials,

REFERENCE
1. Lobell RD, Varma KJ, et al. Pharmacokinetics of florfenicol following intravenous and
intramuscular doses to cattle. J Vet Pharmacol Therap. 1994; 17:253-258.

Bayer HealthCare LLC
Animal Haalth Division
Shawnee Mission, Kansas 66201 USA

Made in China
Bayer {reg'd), the Bayer Cross (reg'd) and LONCOR™ are trademarks of Bayer
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DNA Immunostimulant

ZELNATEW\'/ )

For Intramuscular Administration to Cattle
FOR VETERINARY USE ONLY 02293

READ IN FULL
DESCRIPTION

ZELNATE™ is a bacterial-produced plasmid DNA with a liposome carrier that stimulates the
innate immune system in cattle. The innate immune system has been shown to provide a
potent, rapid, nonspecific, protective response to infectious agents, such as those that can
lead to Bovine Respiratory Disease (BRD). BRD is a serious condition that commonly causes
lung lesions, reduced lung capacity and mortality.

The freeze-dried (desiccate) product is packaged with two different sterile diluents. The First
Sterile Rehydrator (vial 1) is used to reconstitute the desiccate cake (vial 2), and then
transferred to the Final Sterile Solution (vial 3) to achieve the proper concentration for
administration.

INDICATION

ZELNATE™ is indicated for use as an aid in the treatment of Bovine Respiratory Disease due
to Mannheimia haemolytica in cattle 4 months of age or older, when administered at the time
of, or within 24 hours after, a perceived stressful event.

IMPORTANT STORAGE CONDITIONS

Store Refrigerated
2°C to 8°C (35°F to 46°F)
DO NOT FREEZE.

STUDY DATA

In Study A, 3- to 4-month-old steers were randomly allocated to receive either ZELNATE™
or a negative control (N=32 per group). On Day 0, each group of healthy calves was
intramuscularly administered their respective treatment and challenged (intratracheally) with
Mannheimia haemolytica. Lung lesion scores were obtained on Day 5. ZELNATE™
significantly (p<0.05) reduced lung lesion scores compared to the control group (Figure A)."

In Study B, 3- to 4-month-old steers were randomly allocated to receive either ZELNATE™
or a negative control (N=40 per group). On Day 0, each group was challenged
(intratracheally) with Mannheimia haemolytica. Twenty four hours post-challenge (i.e., Day
1), BRD morbidity was observed to be 67.5%. At this time, each group was intramuscularly
administered their respective treatment (i.e., in the face of clinical BRD). Lung lesion scores
were obtained on Day 5. Among calves that lived until Day 5, ZELNATE™ numerically
reduced lung lesion scores compared to the control group (data not shown). The cumulative
incidence of death, associated with BRD, was 11.3%. The lung lesion scores among dead
calves and those living to Day 5 were observed to be 55.3% and 17.6%, respectively.
ZELNATE™ significantly (p<0.05) reduced mortality compared to the control group (Figure B).?

STUDY A STUDY B

Average Lung Lesions (%)
Mortality (%)

Zelnate™ Control Zelnate™ Control

Figure A: Average lung lesion scores between
calves receiving either ZELNATE™ or a negative
control at the same time as an intratracheal

Figure B: Cumulative incidence of mortality
between calves receiving either ZELNATE™ or a
negative control 24 hours after an intratracheal

ly Lung lesion ly Mortality
scores reflect those observed on Day 5 post- estimates reflect those observed from the Day of
challenge. challenge (Day 0) to Day 5 post-challenge.

* = statistically significant reduction (p<0.05)

In conclusion, ZELNATE™, as a stand-alone therapy, has been shown to: 1) significantly
reduce lung lesion scores associated with BRD when administered in the face of disease
challenge (Study A), and 2) significantly reduce the risk of mortality when administered in
the face of clinical BRD (Study B).

'Data on file. Bayer HealthCare Animal Health.

2Data on file. Bayer HealthCare Animal Health.

METHOD OF ADMINISTRATION

Inject 2 mL intramuscularly at the time of, or within 24 hours after, a perceived stressful event
(for example: weaning, shipping, commingling or adverse environmental conditions). Use entire
contents of vial once first opened.

PRECAUTION
Do not administer within 21 days of slaughter.

OTHER INFORMATION
Contains no antibiotics and no preservatives.
ZELNATE™ has shown no detectable lesions at the site of intramuscular injection.

HOW SUPPLIED
Vials of 5, 10 and 50 doses.
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MANUFACTURED BY: DISTRIBUTED BY:
Diamond Animal Health, Inc. Bayer HealthCare LLC,
Des Moines, IA 50237 Animal Health Division
U.S. Veterinary License No. 213 P.0. Box 390
Made in U.S.A. Shawnee Mission, KS

66201 U.S.A.
B a'ye 'r 1-800-633-3796

83944706, R.0 83944722,R.0 83944730, R.0

This product is based on technology developed by Juvaris BioTherapeutics and is

patent p . Animal health applications are being i by

Bayer HealthCare Animal Health and are protected by Bayer patent applications.

©2014 Bayer HealthCare LLC, Animal Health Division, Shawnee Mission, Kansas 66201 U.S.A.
Bayer (reg'd), the Bayer Cross (reg’d) and ZELNATE™ are trademarks of Bayer. 52405B




"Blondeau JM. 2011. "STAT - Steps to Antimicrobial Therapy; The Mutant Prevention Concentration - A Strategy to
Optimize Therapy for Bacterial Infections in Cattle & Swine." Port Huron, MI: North American Compendiums Inc.; 184.

2 Griffin, D., Chengappa, M. et al. July 2010. “Bacterial pathogens of the bovine respiratory disease complex.” Veteri-
nary Clinics of North America: Food Animal Practice. 26.2: 381-394.

Micotil® (tilmicosin injection) is indicated for the treatment of bovine respiratory disease (BRD) associated with Mannheimia haemolytica,
Pasteurella multocida and Histophilus somni, and for the control of respiratory disease in cattle at high risk of developing BRD associated
with Mannheimia haemolytica.

IMPORTANT MICOTIL SAFETY INFORMATION
Before using this product, it is important to read the entire product insert, including the boxed human warning. Caution: Federal
(USA) law restricts this drug to use by or on the order of a licensed veterinarian. Not for human use. Injection of this drug in
humans has been associated with fatalities. Keep out of reach of children. Do not use in automatically powered syringes.
Exercise extreme caution to avoid accidental self-injection. In case of human injection, consult a physician immediately
and apply ice or cold pack to injection site while avoiding direct contact with the skin. Avoid contact with eyes.
Always use proper drug handling procedures to avoid accidental self-injection. Consult your veterinarian on the
safe handling and use of all injectable products prior to administration. For use in cattle or sheep only. Inject
subcutaneously. Injection of this antibiotic has been shown to be fatal in swine and non-human primates, and
may be fatal in horses and goats. Do not use in female dairy cattle 20 months of age or older. Use in lactating
dairy cattle or sheep may cause milk residues. The following adverse reactions have been reported:
in cattle: injection site swelling and inflammation, lameness, collapse, anaphylaxis/anaphylactoid
reactions, decreased food and water consumption, and death. Micotil has a pre-slaughter withdrawal
time of 42 days.

- -

Zelnate is based on technology developed by Juvaris BioTherapeutics and is patent
protected. Animal health applications are being developed exclusively under the
rights of Elanco and are protected by patents.

Increxxa, Loncor, Micotil, Tylan, Zelnate, Elanco and the diagonal bar logo
are trademarks of Elanco or its affiliates. Baytril is sold by Elanco or its
affiliates and is not a product of Bayer. The Baytril trademark is owned by
Bayer and used under license.

©2021 Elanco. PM-US-21-1022



