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e Available in 1 Liter and 500 mL plastic hanger bottles
e Also available in 250 mL and 100 mL plastic bottles '

e Plastic bottles reduce risk of product loss

e Short meat withdrawal times — 18 days beef, 5 days swine

e FDA approved

For Beef Cattle (Including Suckling Calves),
Non-Lactating Dairy Cattle (Including Dairy

Calves), and Veal Calves .* Not for use in female
CATTLE dairy cattle 20 months of age or older.

Disease Bacteria Disease Bacteria
. . Mannheimia haemolytica Actinobacillus pleuropneumoniae
Treatment of Bovine Respiratory Pasteurella multocida Treatment of Swine Pasteurella multocida
Disease (BRD) associated with Histophilus somni Respiratory Disease (SRD) Bordetella bronchiseptica
Mycoplasma bovis associated with Haemophilus parasuis

Mannheimia haemolytica Mycoplasma hyopneumoniae

Pasteurella multocida
Histophilus somni
Mycoplasma bovis

Control of respiratory disease in
cattle at high risk of developing
BRD associated with

Control of SRD, in groups of Actinobacillus pleuropneumoniae
pigs where SRD has been Pasteurella multocida
diagnosed, associated with Mycoplasma hyopneumoniae

EIE

Treatment of infectious bovine
keratoconjunctivitis (IBK) Moraxella bovis
(Pinkeye) associated with

Scan this QR code to see our Tulieve
video. For more information, contact

'I.'reatm.e.nt of bovine F.oot‘Rot Fusobacterium your veterinarian, animal health
(interdigital necrobacillosis) necrophorum rovider or visit Norbrook.com
associated with Porphyromonas levii P . .

*for calves: only the BRD treatment label applies

IMPORTANT SAFETY INFORMATION FOR CATTLE: Do not use in female dairy cattle 20 months R‘

of age or older, including dry dairy cows. A pre-slaughter withdrawal time has not been determined S ®
for pre-ruminating calves. Effects on reproductive performance, pregnancy, and lactation have not Norbrook
been determined. Tulieve has a pre-slaughter withdrawal time of 18 days. Tulieve should not be

used in animals known to be hypersensitive to the product. NORBROOK.COM
IMPORTANT SAFETY INFORMATION FOR SWINE: Tulieve has a pre-slaughter withdrawal time of

5 days. Tulieve should not be used in animals known to be hypersensitive to the product. 723-23-171

© 2023 Norbrook Laboratories. The Norbrook logos and Tulieve are registered trademarks of Norbrook Laboratories Limited.
Draxxin is a trademark of ZOETIS SERVICES LLC.



Tulieve &

(tulathromycin injection)

Injectable Solution

Antibiotic

100 mg of tulathromycin/mL

Forusen 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 use by or on the order of a licensed veterinarian.

DESCRIPTION:

Tulieve® Injectable Solution is a ready-to-use sterile parenteral preparation containing tulathromycin,
asemi-synthetic macrolide antibiotic of the subdass triamilide. Each mL of Tulieve contains 100 mg of
tulathromycin, 500 m? propylene glycol, 19.2 mg citric acid and 5 mg monothioglycerol. Sodium
byldroxide or hydr{o(h oricacid may be adde(‘i toadjust pH.

forms of inina9:1 ratio.

Structures of the isomers are shown below.
Figure 1. I
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‘The chemical names of the isomers are (2R, 35,4R, 5R,8R, 10R, 11R, 125,135, 14R)-13-[[2.6-
dideoxy-3-C-methyl-3-0-methyl-4-C-[(propylamil hyl]-a-Ltibo-h yiloxyl-2-ethyl

RESIDUE WARNINGS
(attle

Cattleintended 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,
induding dry dairy cows. Use in these cattle may iduesin milk and/orin calves
bom to these cows.
Swine

Swine ntended for human
treatment.

PRECAUTIONS

(attle

The effects of tulathromycin injection on bovine reproductive p , pregnancy, and lactation
have not heen determined. Subcutaneous injection can caise: transient local isue reaction that
may resultin trim loss of edible tissue at slaughter.

ion must not b d within 5 days from the last

ine
The effects of tulathromycin injection on porcine reproductive performance, pregnancy, and lactation
have not been d d. lar injecti atransient local tissue reaction that

inject
may resultin trim loss of edible tissue at slaughter.
ADVERSE REACTIONS

(attl

ttle
In one BRD feld 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.
Swine
Inonefield study, one out of 40 pig: j
salivation that resolved in ess than four hours.
POST APPROVAL EXPERIENCE

‘. P

25ma/kg BW exhibited mild

|2 dvarea dl

Table 4. Tulathromycin minimum inhibitory concentration (MIC) values* for indicated pathogens
isolated from field studies evaluating SRDn the U.S. and Canada.

Indicated Date No.of | MIC.* [ MIC** | MiCrange
pathogen Isolated | isoates | (ug/mL) | (ugfm) | (ugiml)
Adtinobacills 2000-2002 135 16 3 16t032
pleropneumonige 2007-2008 8 16 16 4032
Haemophilus parasuis 2000-2002 3 1 2 [025t0>64
Pasteurella 2000-2002 55 1 1 05t0>64
mutocida 2007-2008 ] 1 2 <003t02
Bordetellabronchiseptica 2000-2002 ) 4 8 2108
**The lowest MIC to encompas d Tespectively.
EFFECTIVENESS

(attl

]
BRD-Inamulti-location field study, 314 calves with naturally o((urrinP BRD were treated with
tulathromycin injection. Responses to treatment were compared to safine-treated controls. A cure was
defined as a caff with normal atitude/activity, normal respiation, and a rectal temperature of <104°F on
Day 14. The cure rate was significant) higﬂfr (P<0.05)in tulathromycin injection-treated calves (78%)
compavedtoxalineneatedcalvesgl %) There were two BRD-related i i

injecti dcal tonine BRD 'A“ hs in th j«!:..‘ d al

injection P
HAK-lwu t j 7 saline-tr themulti-location field
BRD treatment study had Mycoplasma bovisdentifiedin ultures from pre-tratment nasopharyngeal
swabs. Of the 52 tulathromycin injection -treated calves, 37 (71.2%) tegorized as cures ank
15(28.8%) calves ized as treatment failures. Of the 27 saline-treated calves, 4 (14.8%) calves
were cateqorized as cures and 23 (85.2%) calves were treatment failures.

vents are based on post ing. Not all

r-analysis was conducted to compare the BRD treatment success rate in young calves

"
reporting.
adverse events are reported to the FDA CVM. Itis not aways possibl i .Tiubl, stimate the adverse
eventfrequency or establish a causal relationship to product exposure using these data. The following
adverse events are listed in decreasing order of reporting flr_equency in attle: Injection site reactions

(calvis weighing 250 fbs or ess and fed primarily a milk-based diet) treated with tulathromycin injection to
the success ate n older calves (calves weighing more than 250 Ibs and fed primarily a roughage and
qrain-based diet) treated with tulathromyin injection. The analysis included data m foir BRD treatment
effctiveness studies conducted or the approval of tulathromycin injection inthe U, and nine

and anaphylaxis/anaphylactoid reactions. Fora comp tions for
injection reported to the CVM see: www.fda,gov/reportanimalie.

CLINICAL PHARMACOLOGY
Atphysiological pH, tulathromycin (a weak base) ly 50times luble in hydrophili
than ﬁ/drophobit media. This solubility Eroﬁle is consistent with the extracellular pathogen activity

ically associated with the macrolides.’ Markedly higher tulathromycin concentrations are observed in
thelungs as compared to the plasma. The extent to which lung concentrations represent free (active)

I onducted in Europe. Th that the BRD treatment success rate in

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

tulathromycin injection is considered effective for the treatment of BRD associated with M. haemolytica, P

multocida, H. somnj, and M. bovisin sud(lingg(alves, dairy calves, and veal calves.

In pnplher mult-location ﬁgld itydy with 3 (Ia\ve_sl at h‘\'gh [isIk afdeyglﬁ)gir;gl ER\D, adminis}raﬁon of
idence of P

saline-reated clves (599%). ffectivenessevaluation s based on scored lical siths ofnormal

drug was not examined. Therefore, the dlinical relevance of these el atitude/activity, normal espiration, and a rectal temperature of <104 on Day 14. There wereno
undetermined. BRD-telated deathsin the wlathromyninjcton-eated caves ompared o two BRD-elated dethsinthe
Although the elationship between tulathromycin and the characteistisof s jaleffctshas  saine-eated .;anf"p‘& assiedas ;re&[)%ﬁgs:fysstpdyha(livM' Tf./mm
;r‘lg:ikl)le?nchava(teaned,a’sa1cL|ass,lrna(rothestejng§obepnman_lyb_actenostanc,Emrm?{hllelg‘aec;efnadal studies were conducted to conf effectiveness of tulatt d‘ injection against Mycoplasma bovis.
bacterial eradication does not change onceserum drug concentrations r'eafh 203 Jimes the minimum f;lsglf’mﬁ calves verenocated intrtrecheally with ﬁekhz‘y’avb’m%yggmmh"e ﬁg‘é’? When
inhibitor i t i pathogen. itions, the ti e i 4 I
onentatonsremain abf)A\llgﬂ?él?vIT(becomehhemajcrU‘n er these i .“.".Tg}m‘emm injection (2.5 mg/kg BW) subcutaneously or an equivalent volume of saline. Calves

were observed fo signs of BRD for 14 days post-treatment, then were euthanized and necropsied.

Macrolides also exhibit a post-antibiotic effed(l’lAE),thqumion ofwhigh teng'le beboth drugand

di vrymvn\unglesign X were statistically ly lowerin th

ouCerte ! 3
e ey ir el s Gl d athogen dependent. In general, by increasing the time, the lath tion {with saline-i 0 -
340 nhyd3,5810,1214 hecametiyt 111345 trdeawy -{dimetiyaming) $D- BAEW%Iincreasem some maximal duration. Ofthe twovariablg jonand time,drug 0,0001 and 15}3*/?,(\;5,30]% P<00001). " e hes (1. 3415256,
o e Aeoeprbe o e st et et e ——————
g Al iy D o 90T Tulathromydin s eliminated from the body primarly unchanged via iliary excretion. associated with Moraxella bovis in 200 naturally-infected calves, The primary dinical endpoint of these
ZA(RIR)1 2 iy Shydrog-368,10 12 pentamethy 5 {{3'4'6"‘"‘1.50)")" ! Carbon, €. 1998, Pharmac s of Macroldes, Azaldes, and fecton studies was curerate, defined as a calf with no clinical i nsofIBKanan(gmeaIulcer,assessedon
Uyl 1-oxa4- 13-0ne, respectively. Dlr‘t_rr{(e_llulaerathogen&qfn.ﬁlfect,l?/x.,_27:28;§,2' . X X Days5,9, 13,17, and 21. Time toimprovement, defined'as the first day on which a calf had no dinical
INDICATIONS N €J).1997.F F of Newer Macrolides. Pediat. Ifect. ~ signs of BK in both eyes, provided that those scores were maintained at the next day of observation,
Beef and Non-Lactating Dairy Cattle Dis.J., 16:438-443. was assessed as a secondary variable. At all time points, in both studies, the cure rate was significantly
BRD-Tulievelectable (,nr:?nian i?indiuled fortt ofbovine respiratory isease (BRD) Cattle Following subcutaneous administration into the neck of feeder calves atadosageof hi(?hgr(P<0.QS)for_ in injection -{reated cal D fl(z‘saline-trgaled alves.
associated with Mannfheimiahaemabti lomultocida Histoohile somt and Mvconi 2.5mg/kq BW, tulathromycinisrapidly and nearly completely absorbed. Peak plasma concentrations - Additionally, time s sgifian e&étai Ve(z<&0001) dies for tulathromycin

‘bovis; and for the control of respiratory disease in cattle at high risk of developing BRD assodiated with
Mannheimia haemolytica, ida, Histophilus somni and Mycoplasma bovis.
i onisindi s BK)

generally occur within 15 minutes after dosing and rmdud relative bioavailability exceeds 90%. Total
systemic clearanceis imately 170 mIJhr/k?. ulathromycin distribute ,extensivetlg intobody
tissues, as evidenced by volume of distribution values of appmxilrpaielylﬂ IL/kg irll_ healthy ruminating

uleve Injectable Soluton forth ofinfec calves. This extensive volume of distibution s largely responsible or the long on half-ife of
assodated with Moraeellabovis. . o this compound [approximately 2.75 days in the plasma (based on quantifiable terminal plasma dru
Foot Rot-Tulieve Injectable Solution s indicated for the treatment of bovine foot rot (interdigital concentrations) versus 8.75 da)ls for total lung concentrations (based on data from healt yanimals)?.
necrobadlosis) associated with Fusobacterium necrophorum and Porph levii Linear pf kineti d with sut d ing from 1.27 mg/kg BW 0 5.0
Suckling Calves, Dairy Calves, and Veal Calves m(g/kg BW.No pharmacokinetic differences are observed in astrated male versus female calves.
BRD-Tulieve Injectable Solution s indicated for the of BRD associated with M. haemalytic : dvolt i based on intersubject isons of 2.5 mg/ kg BW administered

P muktocida, H. somnj, and M. bovis.
Swine

byeithersub i injection.
ine Following intramuscular administration to feeder igsatadosageofz.s mg/kg BW,

Tulieve Injectable Solution s indicated for the treatment of swi

y disease (SRD) associated
with Actinobacillus pleuropneumoniae, P hiseptica, Haemophil

lathromycin is completely and rapidly absorbed (T:.,, ~0.25 hour). Subsequently, the drug rapidly
diqrj?ulgs into body tissues, achieving a volume of ditribution exceeding 15 kg, The free drugis

injection -treated calves comp
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 subcutaneous dose of tulathromycin 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 percentage was statistically significantly higher in tulathromycin injection -treated
calves compared with saline-treated calves (60% vs. 8%, P < 0:0001 and 83.3%vs. 509%, P=0.0088).

wine
Inamulti-location field study to evaluate the treatment of naturally occurring SRD, 266 pigs were treated
with tulathromycin injection. Responses pared to saline-treated controls. Success
was defined as a pig with normal attitude, normal respiration, and rectal temperature of < 104°F on Day
7.Thetreatment success rate was significantly %aier (P <0.05)intulathromycin injection -treated pigs

inthis study.

heally witha

parastis, and jae;and!fo the control of SRD associated with Actnobatcllus Hfomthe gstemic Graion (L = 187 ml ), owever,ithasalon% (A;O"S%)wmpar?dmsa!lngm'aftreorr?l36(lsla§ﬁ]ne-&reatedandnon- inel pi
pleurop [ lla mulocide, and Mycoplasma hyop iein groupsofigs where _ terminaleimination haf-If (600 9 hours) onng ot extensive volume of distrbution. Athough iy niuced fection modelstudies fucted to confirm the effectiveness of
SRD has been diagnosed. {lf:lgrglgrslrar:\én#]lgth_romxcln_ b higher na observedin gljfgﬁonag??jwhmmmmmmJ’ f gggémat;?n-h mﬁ] 5 iy
DOSAG ! ) AIE GG ICEaTEseTinding ere 4 eld strain of M. hyopneumonige, 144 pigs were treated with either tulathromycin injection (2.5 ma/kg
Cattle EAND ADMINISTRATION diferencesin swinetuathromycn phamacokinetcs. BIW) intramusculary or an equivalent otmecsine Pigs were euthanized and neropsied 10 %ys

Inject subcutaneouslyas a single dose in the neck at a dosage of 2.5 mg/kg (1.1 mL/1001b)
bodyweight (BW). Do not inject more than 10 mL per injection site.

Table 1. Tulieve Cattle Dosing Guide

Animal Weight (Pounds) Dose Volume (mL)
100 11
200 23
300 34
400 45
500 57
600 68
700 80
800 9.1
900 102
1000 114

Swine
Injectintramuscularly as a single dose in the neck at a dosage of
2.5mg/kg (0.25mL/221b) BW. Do not inject more than 2.5 mL per injection site.

Table 2. Tulieve Swine Dosing Guide

Animal Weight (Pounds) DoseVolume (mL)

15 0.2
30 03
50 0.6
70 08
90 10
110 13
130 15
150 17
70 19
190 22
210 24
230 26
250 28
210 31
290 33

CONTRAINDICATIONS

The use of Tulieve Injectable Solution i finanimals previously found to be

hypersensitive to the drug.

WARNINGS

FOR USE IN ANIMALS ONLY.

NOT FOR HUMAN USI

E.
KEEP QUT OF REACH OF CHILDREN.
NOT FOR USE IN CHICKENS ORTURKEYS.

MICROBIOLOGY
(attle inhas invitro activity against Mannheimia haemolytica, Pasteurella
muttocida, Hstophilus somni, and Mycaplasma bovis, four pathogens associated with BRD; against

la bovis associated with BK; and against Fusobacteri ph d Porph levii
assodiated with bovine foot rot.

Imst-treatment. f
lower (P < 0.0001) for tulathromycin iTMOn treated pigs than for saline-treated pig iboth tudies
(8.52%vs.23.62%and 11.31%s. 26.42%).

The effectiveness of tulmhrom(in injection for the control of SRD was evaluated in a multi-location
natural infection field study. When at least 15% of the study candidates showed diinical si?ns of SRD, all

The MICs of tulathromycin aqainninditated BRD and IBK pathogens were d i using methor
recommended by the (Iinlita Iand Laboralmry Standgrdsl Institute (CLSI, M31-A2). The MICs against

foot ot patf fed by the CLSI (M11-A6). All
MIC values were determined using the 9:1 isomer ratio of this compound.
BRD-The MICs of in were determined for BRD isolates obtained from calves enrolled in

therapeutic and at-risk field studies in the U.S. in 1999. In the therapeutic studies, isolates were
ined bs from al study calves, and from | bs or

obtained from pre- P
lung tissue of saline-treated calves that died. In the at-risk studies, solates were obtained from
nasopharyngeal swabs of saline-treated non-responders, and from lung swabs or lung tissue of
saline-treated calves that died. The results are shown in Table 3.
1BK-The MICs of tulathromycin were determined for llab i from calves
enrolled in BK field studies in the U.S. in 2004. Isolates were obtained from pre-treatment conjunctival
swabs of calves with dlinical signs of IBK enrolled in the tulathromycin injection and saline-treated
groups. The results are shown in Table 3.

Foot Rot-The MICs oftulathrowcin were determined for fusobacterium necrophorum and Porphyromonas
leviiobtained from cattle enrolled in foot rot field studies in the U.S. and Canadain 2007. solates were
obtained from pretreatment interdigital iopsies and swabs of cttle with dlinical signs of foot rot enrolled
inthe tulathromycin injection and saline-treated The results are shown n 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 ot field studies in the US.
and (anada.

pigs were enrolled and treated with tulathromycin injection (226 piﬁs) orsaline (227 pigs). Responses to
treatment luated Oaxﬂ.‘ defined as a pig with normal attitude, normalresgiration,
and rectal temperature of < 104°F. The treatment success rate was significantly greater (P < 0.0
tulathromycin injection -treated pigs compared to saline-treated pigs (59.2% vs.41.2%).

ANIMAL SAFETY
Cattl

e
Safety studies were conducted in feeder calves re<eivina;l single subcutaneous dose of 25 mg/kg BW, or3
weekly subcutaneous doses of 2.5, 75, or 12.5 mg/kg BW. I ll groups, transient ndications of pain after
injection were seen, induding head shaking and attheground. njection site sweling, discolorati
the sul tissues at the injection site and corfesp histopathologic changes were seenin
animalsin alldosage roups.Thesefesions showied signs of resolving over tme. Noother drug-related

)in

An exploratory study was conducted in feeder calves receiving a single subcutaneous dose of 10, 12.5, or 15
mg/kg BW. Maaoscopicaly, no lesions were observed. Microscopically minimal to mild myocardial degeneration
was seen in one of ix calves administered 12.5 mg/kg BW and two of sx calves administered 15mg/kg BW.
Asafety slud‘Xlwas conducted in pre ruminant calves 13 to 27 days of agereceiving 2.5 ma/kg BW or
7.5mg/kg BW once subcutaneously. With the exception of minimal tomild injection site reactions, no
drug-related clnical signs or other [esions were observed macroscopically or microscopically.

Swine

Safety studies ductedin J)I?S re(eivir? inglei ulardose of 25 mg/kg BW,or3
weekly intramuscular doses of 2.5, 7.5, or 1.5 mg/kg BW. In all groups, transient indiications of pain
after’ injectilon were seen, including restlessness and excessive vocalization. Tremors occurred briefly in

Indicated Date | No.of | MIC* | MIC** | MiCrange
pathogen Isolated | isolates | (u/i) | (ugfit) | (ug/mi)
Mannheimiahaemalytica 199 | 642 2 2 05to64
Pasteurellamuttocida 99 | m 05 1 051064
Hitophilussomni 199 36 4 4 1104

Mycoplasma bovis 1999 8B 0125 1 <0063t0>64
s 004 | 55 05 05 025t01

bacter f 007 | 116 2 64 [<025t0>128

Pomh Jevii 2007 103 8 18 [<025t0>128

**Thelowest MIC to encompass 50% and 90% of he most susceptible isolates, respecively.
Swine In vitro activity of tulathromycin has been demonstrated against Actinobacillus pleuropneuroniae,

The MICs of tulathromycin against indicated SRD pathogens were determined using methods
recommended by the Clinical and Laboratory Standards Institute (CLS, M31-A and M31-A3). MICs for
Haemophilus parasuis were determined using Veterinary Fastidious Medium and were incubated up
to48hoursat35t037°Cina (0 -enriched AllMIC values were determined using the 9:1
isomer ratio of this compound. Isolates obtained in 2000 and 2002 were from lung samples from
saline-treated pigs and non-treated sentinel pigs enrolled in Treatment of SRD field studies in the US.
and Canada. Isolates obtained in 2007 and 2008 were from lung samples from saline-treated and
tulathromycin injection-treated pigs enrolled in the Control of SRD field study in the US. and Canada.
The results are shown in Table 4.

ing 7.5 mg/kg BW. Discoloration and edema of injection site tissues and
conesponding histopathologic changes inanimalsat all dosages and resolved
No other drug-related lesions wer ically or microscopically.

STORAGE CONDITIONS

Store at 59°to 86°F (15°to 30°C). Exposure to temperature ul? 10 104°F (40°C) may be tolerated

Emvided the mean kinetic temperature does not exceed 77°F (25°C); however, such exposure should
e minimized. Exposure to temperatures down to 36°F (2°C) may be tolerated. For 50 & 100 mL vials:

Use within 60 days of the first Functure and puncture a maximum of 52 times. For 250, 500 & 1000

mLvials: Use within 60 days of the first puncture angpunnum amaximum of 80 times. lfusing a

needle or draw-off spike larger than 16 gauge discard any remaining product immediately after use.

HOWSUPPLIED

Tulieve Injectable Solution s available in the following package izes:

50 mL vial, 100 mLvial, 250 mL vial, 500 mL vial, 1000 mL vial

Approved by FDA under ANADA # 200-723

Tulieve® i a reqistered trademark of Norbrook Laboratories Limited

Madeinthe

Manufactured by:

Norbrook Laboratories Limited, Newry, BT35 6PU, Co. Down, Northen Ireland

Toreport suspected adverse drug events, for technical assi to obtaina copy of the Safety Data
Sheet (SDS), contact Norbrook at 1-866-591-5777. For additional information about adverse drug
experience reporting for animal drugs, contact FDA at 1-888-FDA-VETS or http://www.fda.gov/repor-

Norbrook <X

ver time.
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