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Remember SB27 from 2015?

• Put additional restrictions on antimicrobial use in California 
starting in 2018, beyond national regulations in effect at the time

• Highly contentious!

• This topic – antibiotic resistance – is here to stay…



Berkner et al. Antibiotic resistance and the environment – there and back again. 2014. EMBO Reports, 15(7).





AUS mandates under the law

•Coordinate, don’t duplicate



AUS collaboration with federal efforts

NAHMS 2019 Goat Study
• Collaborated with USDA National Agriculture Statistics 

Service (NASS) and USDA National Animal Health 
Monitoring System (NAHMS) to expand the 2019 Goat 
Study in CA

• Gathered information on the goat industry:

• Nearly 50 field staff from CDFA Animal Health Branch 
and USDA Veterinary Services from across the state 
collaborated to complete on-farm visits

• NAHMS analyzed their data
• National-level information was published by NAHMS
• State-level Information was shared with AUS as 

appropriate

NAHMS Feedlot 2021 & NAHMS Sheep 2024



CA-specific results from Goat Study 2019



NARMS reports – NEW! Unprecedented!

Heat Map of Non-Wild-Type 
Difference in Campylobacter 
NARMS Cecal Isolates
Cattle Slaughtered in 
California vs. US NARMS Data 
(excluding CA), 2019-2023



AUS mandates under the law

• Coordinate, don’t duplicate 
•Develop a surveillance (monitoring) program to collect data 
on:

Use of medically important 
antimicrobial drugs 

(MIADs)

Animal management 
practices and health 

outcomes

Trends in 
antimicrobial 

resistance

Sales of medically 
important 

antimicrobial drugs



Oral and/or injectable antibiotic use 
– Cow-calf (2017 survey)



Cow-calf and Sheep Fact Sheets

• One-page fact sheets
 

• Highlight findings 
from AUS’ Cow Calf 
and Commercial 
Sheep surveys

• English + Spanish



AUS Annual VFD Report

https://www.cdfa.ca.gov/ahfss/
aus/vfdresources/

AUS is the first program to span two CDFA divisions: the 
Inspection Services Division (ISD), which handles regulation, 
inspection, compliance, and enforcement; and the Animal 
Health and Food Safety Services Division (AHFSS), which 
focuses on stewardship, surveys and studies, judicious use, and 
best on-farm practices. 

The divisions work cooperatively to promote public health and 
welfare via a safe and stable food supply for California. 



Weaned 
dairy heifers

Depenbrock, et al. “In-vitro antibiotic 
resistance phenotypes of respiratory 
and enteric bacterial isolates from 
weaned dairy heifers in California.” 
2021. PLoS ONE: 16(11): e0260292. 
https://doi.org/10.1371/journal.pone
.0260292



Research & CAHFS

• Research studies
• Both AMU & AMR in multiple species / prod’n classes
• Stewardship projects to develop outreach

• Topics relevant to cattle have included
• Salmonella Dublin
• BRD

• mastitis
• fecal E. coli



AUS mandates under the law

• Coordinate, don’t duplicate
•Develop a surveillance (monitoring) program to collect data on:

•Develop a stewardship program and outreach/educational 
materials based on scientifically validated information

Use of medically important 
antimicrobial drugs 

(MIADs)

Animal management 
practices and health 

outcomes

Trends in 
antimicrobial 

resistance

Sales of medically 
important 

antimicrobial drugs



How is AUS 
fulfilling the 
law?



How data becomes guidance…



How to show these successes?



2019 Report 
to the 

Legislature



AUS Annual Reports

•Not required by law

•Done because we value transparency and want the 
Legislature and our stakeholders (including you!) to 
know what we are doing and how we continue to 
implement the law
• We do great work! And we want everyone to know 

about it!



AUS Annual Reports



General stewardship resources

•Fly control and monitoring
•Vaccine handling guidelines
•Stewardship planning checklist and workbook
•Guidance on Veterinary Feed Directives (VFDs)
•Antibiograms



Work with the dairy industry, specifically

• Dairy surveys and research studies (UCD)
• Selective dry cow therapy economic calculator

• Calculate economic benefits using your farm’s own numbers / 
costs

• Communities of Practice
• Farm worker engagement in improving management practices

• Free, online farmworker training modules – NEW!

• H5N1 research, including transmission, milk 
acidification, wildlife, flies



Group of animals 

Antibiogram

Isolates from sick animals
Isolates from presumed 
healthy animals or the 

environment

Indicates resistance 
trends and may guide 
initial empiric therapy. 

Used to demonstrate 
baseline resistance 

trends. 

Individual animal

MIC report

Used to make treatment decisions 
specific to a particular animal

Antibiograms should not replace the 
need for culture & sensitivity as 

determined by clinical judgement.

HOW TO UTILIZE MIC RESULTS

C A L I F O R N I A  A N I M A L  H E A L T H  &  F O O D  S A F E T Y  L A B O R A T O R Y  ( C A H F S )  
P A R T  2 :  C L I N I C A L  A P P L I C A T I O N  O F  A N T I B I O G R A M S

Antibiogram:  An analysis of 
cumulative antimicrobial 

susceptibility data specific to 
production group, pathogen, 

region and time period

25CDFA - Antimicrobial Use and Stewardship | (916) 576-0300 | www.cdfa.ca.gov/ahfss/aus



Antimicrobial Susceptible Intermediate Resistant 0.12 0.25 0.5 1 2 4 8 16 32 64 128 % S % I % R
Penicillins

Ampicillin ≤0.03 0.06-0.12 ≥0.25 18% 1% 15% 17% 21% 6% 20% 2%

Penicillin ≤0.25 0.5 ≥1 5% 16% 7% 10% 17% 19% 7% 19% 21% 7% 72%
Cephalosporins

Ceftiofur ≤2 4 ≥8 14% 34% 25% 2% 7% 18% 73% 2% 25%
Fluoroquinolones

Danofloxacin ≤0.25 0.5 ≥1 17% 31% 30% 9% 13% 48% 30% 22%

Enrofloxacin ≤0.25 0.5-1.0 ≥2 25% 15% 13% 15% 17% 15% 40% 28% 32%
Macrolides

Tilmicosin ≤8 16 ≥32 30% 12% 21% 19% 18% 63% 19% 18%

Tildipirosin ≤4 8 ≥16 21% 13% 22% 14% 17% 13% 56% 14% 30%

Tulathromycin ≤16 32 ≥64 18% 30% 33% 19% 0% 48% 33% 19%

Gamithromycin ≤4 8 ≥16 18% 29% 19% 14% 6% 14% 66% 14% 20%
Phenicols

Florfenicol ≤2 4 ≥8 23% 8% 20% 7% 16% 13% 13% 58% 16% 26%
Tetracyclines

Tetracycline ≤2 4 ≥8 9% 18% 13% 20% 31% 9% 40% 20% 40%
Aminoglycosides

Spectinomycin ≤32 64 ≥128 21% 28% 36% 15% 0% 85% 15% 0%

Mannheimia haemolytica  Respiratory Sites Cattle CAHFS Clinical Isolates July 1, 2020 - June 30, 2021
Breakpointsa Percentage of isolates for each concentration of antimicrobial (ug/mL) (N=97)

See belowb

The percentage of susceptible (light/beige), intermediate (medium/gold) and resistant (dark/brown) isolates are shown for each antimicrobial.
Solid bold line marks breakpoint for resistance. 
Numbers to the right of shaded area have an MIC > than highest concentration tested and are resistant.
a CLSI Cattle Mannheimia haemolytica  breakpoints for respiratory sites. 
b New criteria indicates this isolate is susceptible to ampicillin/amoxicillin (if MIC < 0.06) which current methods can’t evaluate.
Percentage of isolates in each interpretaive category may not equal 100% due to rounding.

Antimicrobiala % S % Int % R % S % Int % R % S % Int % R

Penicillins
Ampicillin
Penicillin 21% 7% 72% 27% 2% 71% 32% 20% 48%

Cephalosporins
Ceftiofur 73% 2% 25% 59% 15% 26% 70% 20% 10%

Fluoroquinolones

Danofloxacinc 48% 30% 22% 45% 25% 30% 77% 9% 14%
Enrofloxacin 40% 28% 32% 23% 39% 38% 24% 31% 45%

Macrolides

Tilmicosind 63% 19% 18% 43% 26% 31% 76% 18% 6%
Tildipirosin 56% 14% 30% 67% 19% 14% 63% 17% 20%

Tulathromycin 48% 33% 19% 43% 36% 21% 61% 20% 19%
Gamithromycin 66% 14% 20% 65% 27% 8% 90% 2% 7%

Phenicols
Florfenicol 58% 16% 26% 65% 13% 22% 60% 19% 21%

Tetracyclines
Tetracycline 40% 20% 40% 34% 10% 56% 47% 20% 33%

Aminoglycosides
Spectinomycin 85% 15% 0% 82% 6% 12% 54% 41% 5%

d No CLSI breakpoint for Pasteurella multocida  or Histophilus somni  in cattle, extrapolated from Mannheimia haemolytica CLSI breakpoints.

a S (Susceptible), Int (Intermediate) and R (Resistant) based on CLSI cattle-specific breakpoints for each drug/bug combination. 
b New criteria indicates this isolate is susceptible to ampicillin/amoxicillin (IF MIC < 0.06) which current methods can’t evaluate.
c No CLSI breakpoint for Histophilus somni  in cattle, extrapolated from Mannheimia haemolytica CLSI breakpoints.

*To achieve > 30 isolates included in analysis, isolate recovery timeframe extended (January 2020 - June 30, 2021).

CAHFS Bovine Respiratory Pathogens Antibiogram July 2020 - June 2021 
Mannheimia haemolytica (n=97) Pasteurella multocida (n=82) Histophilus somni  (n=41)*

See belowb See belowb See belowb

Examples of CAHFS antibiograms

Detailed table

Bar chart

Simple table



Antibiograms so far…

▶Bovine respiratory
▶Mannheimia haemolytica 

(n=34 in 2025)
▶Pasteurella multocida (n=46)
▶Histophilus somni (n=30)

40-45 veterinarians
per release (‘24-’25)

▶Goat and sheep respiratory 
▶Mannheimia haemolytica 

(two-year period ending in 
2024: goats n=43, sheep n=30) 

24-38 veterinarians
per release (2024)

▶Equine respiratory 
▶Streptococcus equi ssp. 

zooepidemicus (n=32)

26-30 veterinarians
per release (‘24-’25)

20 November 2025 



In summary…





We would love to hear from you!
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