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Key Points

• DRAXXIN® (tulathromycin) Injectable Solution administered as a single 
subcutaneous (SC) injection was safe and effective for the treatment of bovine 
respiratory disease (BRD) in high-risk feeder calves.

• Through 56 days there was no signifi cant difference in treatment success, 
BRD mortality, or average daily gain (ADG) with a 7-, 10- or 14-day minimum 
post-treatment interval.

• Post-treatment intervals did not signifi cantly affect treatment success, providing 
management fl exibility based on managerial, labor and market factors.

Effi cacy of DRAXXIN®, followed 
by 7-, 10-, or 14-day post-treatment 
intervals, against naturally occurring 
bovine respiratory disease

Introduction
DRAXXIN is a highly effective, single-
dose antimicrobial medication indicated for 
treatment of BRD, and control of respiratory 
disease in cattle at high risk of developing 
BRD caused by Mannheimia haemolytica, 
Pasteurella multocida and Histophilus 
somni. When administered according to 
the label dose of 2.5 mg tulathromycin/kg
body weight (BW; 1.14 mL/100 lb), tula-
thromycin is rapidly absorbed, distributes 
widely, and provides concentrations in 
bovine lung for an extended period.1 
Clinical effi cacy of DRAXXIN for 

treatment of BRD, as well as for control of 
respiratory disease in cattle at high risk of 
developing BRD, has been well documented 
in multiple studies.2,3,4 

Based on results of studies with 
EXCEDE® (ceftiofur crystalline free acid) 
Sterile Suspension, Pfi zer Animal Health 
introduced the concept of prolonged post-
treatment intervals.5,6,7 Data showed that a 
single administration of EXCEDE provided 
effective concentrations of medication 
against the targeted pathogens of BRD for 
at least 7 days.5 That information was the 
impetus for an additional study,6 which 
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revealed that a post-treatment interval 
of 3-, 5- or 7-days resulted in clinical 
success without increasing the incidence 
of BRD-associated mortality or chronic 
cases. Traditional management practices 
of repeated administration of medication 
or changing medication were challenged 
by the prospect that the animal could be 
allowed to respond and begin to recover 
while an effective medication was 
provided by a single injection.

Although the active ingredients in 
EXCEDE and in DRAXXIN are 
chemically distinct, the targeted patho-
gens and approved use of the two 
products are similar. Previous studies 
with DRAXXIN were designed so that 
animals that met re-treatment criteria 
were eligible to be re-treated 3 days 
after they received DRAXXIN.2,3,4 It 
was of interest, therefore, to know if 
restricting eligibility for re-treatment 
would be refl ected in clinical effi cacy. 
This technical bulletin presents the 
results of a study designed to compare 
the effects of 3 post-treatment intervals 
(7, 10 or 14 days) on the incidence of 
BRD in high-risk feeder calves following 
initial treatment with DRAXXIN. 

Materials and Methods
Crossbred heifer feeder calves, which 
originated from auction sales in 
Missouri, Arkansas, Kentucky and 
Tennessee, were assembled at a research 
facility. The calves were 4 to 10 months 
of age and had a mean BW of 473 lb 
(324 to 640 lb). Calves meeting enroll-
ment criteria and exhibiting clinical signs 
of BRD were treated with DRAXXIN 
(2.5 mg/kg, 1.14 mL/100 lb) and 
assigned to 1 of 3 groups having a 
minimum post-treatment interval of 7, 
10 or 14 days, respectively (Figure 1). 
Enrollment criteria included: no con-
current disease that could interfere 
with diagnosis or treatment of BRD; no 

antimicrobial treatment since arrival; a 
clinical attitude score (CAS) of 1, 2, or 
3 plus a rectal temperature of ≥104°F. 
According to the CAS system, 0=normal, 
bright, alert, responsive; 1=mild depres-
sion, signs of weakness usually not 
present; 2=moderate depression, some 
signs of weakness, may be reluctant to 
stand; 3=severe depression, diffi culty 
standing, head lowered or extended; or 
4=moribund. Calves that did not meet 
the rectal temperature requirement were 
returned to the arrival pen and could 
be enrolled later if they met inclusion 

criteria. Full enrollment of 759 calves 
was achieved in 15 days. Following 
initial DRAXXIN treatment, cattle were 
housed outdoors in dirt-fl oor pens by 
treatment group, where they remained 
until slaughter. 

During the fi rst 56 days of study, animals 
were observed daily. An animal was 
considered a treatment failure if it had 
completed its minimum re-treatment 
interval and 1) scored a CAS of 1 or 2 
with a rectal temperature ≥104°F, or 
2) scored a CAS of 3 or 4 regardless of 
rectal temperature. Animals that failed 

to respond to DRAXXIN treatment 
received fi rst re-treatment with A180® 
(danofl oxacin mesylate) [6.0 mg 
danofl oxacin/kg initially and a second 
treatment 48 hours later], followed by 
a 3-day post-treatment interval. Second 
re-treatment was with LIQUAMYCIN® 
LA-200® (oxytetracycline injection) 
[9.0 mg oxytetracycline/lb] and third 
re-treatment was with Nufl or® [40.0 
mg fl orfenicol/kg], both followed by a 
3-day post-treatment interval. Animals 
eligible for a fourth re-treatment were 
declared chronics.

Results
The DRAXXIN fi rst-treatment success 
(defi ned as the percentage of animals that 
did not qualify for BRD re-treatment, 
were not BRD mortalities, and were 
not removed for non-BRD reasons) was 
not signifi cantly different (P > 0.19) 
among cattle with a 7-day minimum 
post-treatment interval (85.9%), 10-day
minimum post-treatment interval (85.3%), 
or 14-day minimum post-treatment 
interval (88.8%; Table 1). Cumulative 
distribution of fi rst re-treatments are 
shown in Figure 2. Figure 3 shows 
re-treatment by each day eligible. Time 

Figure 1. Experimental Design 
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to 50% re-treatments for the 7-, 10- and 
14-day groups corresponded to Days 9, 
21, and 24 of the study for each group, 
respectively.

There was no difference (P > 0.31) in 
BRD mortality (DRAXXIN 7-day=0.8%; 
DRAXXIN 10-day=0.8%; DRAXXIN 
14-day=0.4%) or in combined incidence 
of BRD mortality and BRD chronic cases 
(DRAXXIN 7-day=1.2%; DRAXXIN 
10-day=0.8%; DRAXXIN 14-day=0.8%) 
among treatment groups. There was no

signifi cant difference (P > 0.09) in ADG
among cattle in any of the treatment 
groups (DRAXXIN 7-day=2.70 lb/day;
DRAXXIN 10-day=2.72 lb/day; 
DRAXXIN 14-day=2.55 lb/day). 

Through 56 days there was no signifi cant 
difference in treatment success, BRD 
mortality or ADG in feeder calves with a
7-, 10- or 14-day minimum post-treatment 
interval following a single DRAXXIN 
injection for the treatment of BRD.

Discussion
Pfi zer Animal Health introduced the 
concept of a prolonged re-treatment or 
post-treatment interval (PTI)— a period 
of time after treatment when no further 
treatments for BRD are administered—
after obtaining results of studies using 
EXCEDE. Clinical studies were designed 
to test the hypothesis that administering 
additional treatments based on clinical 
signs alone, while adequate concentra-
tions of active drug and metabolites are 
still present, does not increase treatment 
success. Two studies demonstrated this 
hypothesis to be true for EXCEDE.5,6 
Both studies found signifi cantly higher 
28-day single-treatment success using 
EXCEDE with a 7-day PTI than with 
3- or 5-day PTIs. In addition, EXCEDE 
with a 7-day PTI signifi cantly increased 
56-day treatment success by 14 percent-
age points over Baytril® (enrofl oxacin) 
100 Antimicrobial Injectable Solution 
with a 3-day PTI.7 This improvement was 
achieved without increasing mortality or 
negatively affecting ADG. Traditional 
management practices of repeated 
administration of medication or changing
medication were challenged by the pros-
pect that the animal could be allowed to 
respond and begin recovery following a 
single injection of effective medication.

Although the active ingredients in 
EXCEDE and DRAXXIN are chemically 
distinct, the targeted pathogens and 
approved use and management applica-
tions of the two products are similar. In 
previous studies of DRAXXIN, animals 
meeting re-treatment criteria could be 
treated 3 days after receiving DRAXXIN. 
The objective of the current study was to 
evaluate post-treatment intervals after a 
single dose of DRAXXIN so that results 
could be used to help veterinarians and 
producers make management decisions 
for their individual needs. Results of this 
study revealed no signifi cant difference 
in measured responses among the 3 
treatment groups. However, it is impor-
tant to note that the lack of numerical 
differences among treatment groups with 
respect to ADG could be due to a lack of 
statistical resolution. 

Table 1. Summary of Results Through Day 56

DRAXXIN 7-Day DRAXXIN 10-Day DRAXXIN 14-Day

Animals Enrolled 253 253 253

Removals (Non-BRD or 
Protocol Deviation*)

5 2 3

Treatment Success % (no.) 85.9 (213/248) 85.3 (214/251) 88.8 (222/250)

BRD Mortality % (no.) 0.8 (2/248) 0.8 (2/251) 0.4 (1/250)

First Non-Response 23 31 23

Second Non-Response 7 4 3

Third Non-Response 2 0 0

BRD Chronics % (no.) 0.4 (1/248) 0 (0/251) 0.4 (1/250)

LSM Average Daily Gain, 
Deads Out lb/day [SD] 
(range)

2.70 [0.70] 
(-0.18 - 4.14)

2.72 [0.67] 
(0.64 - 4.46)

2.55 [0.74] 
(-0.79 - 4.14)

*7-Day = 5 removals (2 CNS, 1 musculoskeletal, 1 traumatic reticuloperitonitis, 1 protocol deviation)
10-Day = 2 removals (1 protocol deviation, 1 abdominal disease not related to BRD)
14-Day = 3 removals (1 CNS, 2 musculoskeletal)

Figure 2. Cumulative First Re-treatments
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While results of this study with respect to treatment success 
are clear, all cattle and management systems may not be similar 
to those in this study. The post-treatment intervals selected 
for this study were intended to stretch management practices 
further than has been done previously. With any sick animal, 
re-assessment of the diagnosis and monitoring of response 
to treatment are very important to selecting an optimal post-
treatment interval, as well as to subsequent adjustments to 
treatment according to the needs of the patient.

Post-treatment patterns are valuable parameters to monitor on 
individual operations to help determine what the optimum 
post-treatment interval should be for any single-injection or 
extended-duration anti-infective. Optimum post-treatment 
intervals may vary with management philosophy, weight 
and class of cattle, and other environmental considerations. 
Therefore, it is important to evaluate post-treatment patterns 
(illustrated in Figure 3) on individual operations to determine 
the appropriate time for re-treatment following DRAXXIN 
initial therapy. This study was not designed to analyze 
statistically these post-treatment trends, but monitoring these 
trends would be valuable to help producers and veterinarians
capitalize on the fl exibility that the superior effi cacy of 
DRAXXIN affords in terms of time management, labor, 
hospital management and cattle fl ow.

Figure 3. Frequency Distribution of Re-treatments for Each 
Experimental Group

a. In the 7-day group, 50% of re-treatments occurred by Day 9.

b. In the 10-day group, 50% of re-treatments occurred by Day 21.

c. In the 14-day group, 50% of re-treatments occurred by Day 24.
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DRAXXIN, A180 and LIQUAMYCIN LA-200 are registered trademarks of Pfi zer Inc. The Beef Friendly logo 
is a trademark of Pfi zer Inc. EXCEDE is a registered trademark of Pharmacia and Upjohn Company LLC, a 
division of Pfi zer Inc. Baytril is a registered trademark of Bayer Healthcare LLC, Animal Health Division. 
Nufl or is a registered trademark of Schering-Plough Animal Health Corp. ©2006 Pfi zer Inc. All rights reserved.

Conclusions
There was no signifi cant difference in this 56-day study in 
treatment success, BRD mortality or ADG in feeder calves 
with a 7-, 10- or 14-day minimum post-treatment interval fol-
lowing a single DRAXXIN injection for the treatment of BRD.

Do not use DRAXXIN in female dairy cattle 20 months of age 
or older. Effects on reproductive performance, pregnancy and 
lactation have not been determined. Do not use in calves to be 
processed for veal. Do not use in chickens or turkeys. Do not 
use in animals known to be hypersensitive to the product.

As with all drugs, the use of EXCEDE Sterile Suspension is 
contraindicated in animals previously found to be hypersensi-
tive to the drug. Though safe in cattle when properly given, 
inadvertent intra-arterial injection in the ear is possible and is 
fatal. EXCEDE has a pre-slaughter withdrawal time of 13 days.

Do not use A180 in cattle intended for dairy production or to 
be processed for veal.
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