
402 AABP PROCEEDINGS — VOL. 52 — NO. 2 — SEPTEMBER 2019

Antimicrobial usage for the treatment on respiratory diseases in calves: 
a systematic review
E. Gurdal, DVM; A. Y. Ozturan, DVM; N. Silva-del-Rio, DVM, PhD
Veterinary Medicine Teaching and Research Center, University of California Davis, Tulare, CA

Introduction

Bovine respiratory disease (BRD) is a major concern 
on calf health. In the USA, BRD explains 24% and 59% of 
pre-weaned and weaned calf mortality, respectively. This 
important disease results in over 91% of affected calves be-
ing treated with antimicrobials. Our objective was to conduct 
a systematic review of the quality of published peer-review 
studies evaluating the efficacy of antimicrobials for the treat-
ment of BRD in calves.

Materials and Methods

The literature search strategy was based on population, 
intervention, and outcome. Studies written in English (n = 
2,058) were retrieved on December 2018 from CabDirect, 
PubMed, Web of Science and Scopus. Publications were 
downloaded into Endnote X9 ( Clarivate Analytics, Phila-
delphia, PA ) and duplicates were eliminated. Publications 
that were classified as “gray” literature and reviews were 
excluded from the study. Two consecutive screenings (title 
and abstract) were performed using a systematic review soft-
ware, DistillerSR ( Evidence Partners Incorporated, Ottowa, 
Canada ), by 2 independent reviewers. Full manuscripts were 
screened by a single reviewer to identify the final relevant 
manuscripts. Publications of interest included clinical trials 
and experimental challenges using antimicrobials for BRD 
treatment in calves aged less than 6 months.

Results

A total of 34 manuscripts, containing 37 trials, were 
retained after screening of titles (n = 901), abstracts (n = 
308) and full papers. The selected studies included clinical 
(n = 22) and challenge (n = 15) trials that dated back from 
1979. Animals enrolled per study ranged from 11 to 696 with 

a median value of 49. Seventeen manuscripts were either 
funded by a pharmaceutical company or had one or more 
authors affiliated with a pharmaceutical company or both. A 
total of 29 trials were randomized but only 14 of those were 
blinded. Fifteen trials included a negative control treatment; 
but only 6 were randomized and blinded. Trials with nega-
tive control evaluated the efficacy of: one (n = 3) or more 
(n = 2) antimicrobials, anti-inflammatories combined with 
antimicrobials (n = 2), various dosages or timing of treat-
ments (n = 7), or combination of antimicrobial treatments (n 
= 1). Macrolides were the most common antimicrobial class 
evaluated (n = 14). The length of the observational period 
for health outcomes ranged from 3 d to 8 wks. Fever was the 
most frequent clinical sign of BRD evaluated (n = 26). Only 8 
trials evaluated clinical signs of respiratory disease using a 
scoring tool. On 13 trials subject calves were euthanized for 
pathological examination.

Significance

Although considerable numbers of studies have been 
conducted on antimicrobial use for BRD in calves, very few 
studies were controlled and randomized. Moreover, future 
research on BRD should follow standardized methods for 
the evaluation of clinical outcomes. Funding provided by 
CDFA – AUS project.
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Introduction
 

Salmonella enterica is an important cause of illness 
and death in humans. There has been a great deal of efforts 
to reduce its impact; yet Salmonella infections continue to 
burden the health of U.S. consumers more than any other 
foodborne pathogen. Salmonellosis is also an important 
cause of disease in cattle, causing diarrhea, dehydration, 
depression, fever, decreased milk production, and anorexia. 
Surveillance for antimicrobial resistance within healthy food 
animal populations captures predominantly susceptible Sal-
monella serovars that are infrequent causes of human illness; 
however, data from cattle diagnostic submissions can be used 
to capture trends in antimicrobial susceptibility of strains 
with a higher public health relevance. Our objective was to 
evaluate trends in antimicrobial susceptibility of Salmonella 
recovered from diagnostic samples from clinically ill cattle 
submitted to the Ohio Department of Agriculture between 
2006 and 2017.

Materials and Methods

Retrospective antimicrobial susceptibility and serovar 
data for Salmonella spp. recovered from bovine diagnostic 
specimens between January 2006 and mid-February 2017 
were retrieved from the Ohio Department of Agriculture Ani-
mal Disease Diagnostic Laboratory. The data were analyzed 
to describe the distribution of serovars and resistance phe-

notypes and identify significant changes in the proportions 
of isolates non-susceptible to 10 different antimicrobials 
over time.

Results

The most common serovars recovered were Cerro 
(32.8%), Dublin (12.3%), Typhimurium (10.7%), and New-
port (5.8%). Across all Salmonella serovars, the proportion of 
isolates non-susceptible significantly decreased for ampicil-
lin, ceftiofur, tetracycline, florfenicol, and neomycin, but the 
proportion increased for enrofloxacin. Serovar Cerro isolates 
had the highest susceptibility, and serovar Dublin isolates had 
the lowest. Significant within-serovar changes in susceptibil-
ity were infrequent through the study period.

Significance

Levels of antimicrobial resistance significantly declined 
for Salmonella isolates recovered from clinically ill cattle in 
Ohio within the last 10 years. Changes were primarily due 
to shifts in the population of serotypes, rather than within-
serotype changes.


