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Presentation Notes
Thank you for having me and it’s a pleasure to present to you today. I am Dr. Amber Vasquez and I am a medical officer in the International Infection Control Program within the Division of Healthcare Quality Promotion at CDC. Our division focuses on safety and quality in the healthcare space, both in the U.S. and around the world. A major aspect of that is monitoring healthcare threats with particular focus on antimicrobial resistance, so I will be reviewing some of the data we at CDC have observed in trends of notable AR threats and the impact the COVID-19 pandemic has had on them.
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Antimicrobial resistance was estimated to cause 1.27 million deaths in the year prior to the onset of the COVID-19 pandemic. This estimate of 1.27 million is much higher than the prior estimate of 700,000 deaths previously published in 2019. In Latin America alone, 84,900 deaths was attributable to AMR. In the graph Latin America and the Caribbean are presented in red, and rates of AMR deaths in  South America and the Caribbean were similar to some regions in Asia and Africa looking at the overlapping confidence intervals.

The leading pathogens causing AMR deaths globally were E. coli, S. aureus, K. pneumoniae, S. pneumoniae, A. baumannii, and P. aeruginosa.  In Latin American and the Caribbean the pathogen distribution was similar to what has been seen globally with the exception that P.aeruginosa seems more predominant than A. baumanni as cause of AMR deaths.

https://doi.org/10.1016/S0140-6736(21)02724-0

Germs Can Spread to People in Many Ways

= Close contact
= |n the air
= Contaminated water

» Contact with
contaminated surfaces
(e.g., medical devices,
countertops)

= Animals
= Sexual contact
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Antibiotic Resistance Can Be Amplified in Health Care

ACUTE CARE

Disproportionally impacts the vulnerable—
young, elderly, and sick—who receive
medical care

Germs spread from patient to patient and
across healthcare facilities through patient
transfer

When not stopped, these germs can spill
over into communities, becoming much
harder to control
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1. Woodworth, K.R., et al., Vital Signs: Containment of Novel Multidrug-Resistant Organisms and Resistance Mechanisms—United States, 2006–2017. MMWR Morb Mortal Wkly Rep, 2018. 67(13): p. 396-401.
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CDC AR Threat Reports
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Current Antibiotic Resistance Threats in the U.S.

v 1
Urgent Threats

= Carbapenem-resistant
Acinetobacter

= Candida auris
= C. difficile

» Carbapenem-resistant
Enterobacteriaceae

= Drug-resistant Neisseria
gonorrhoeae (N. gonorrhoeae)

THREAT LEVEL SERIOUS

Serious Threats

= Drug-resistant Campylobacter

= Drug-resistant Candida

= ESBL-producing Enterobacteriaceae
= Vancomycin-resistant Enterococci

= Multidrug-resistant Pseudomonas
aeruginosa

= Drug-resistant nontyphoidal Salmonella

= Drug-resistant Salmonella serotype
Typhi

= Drug-resistant Shigella

= Methicillin-resistant Staphylococcus
aureus

= Drug-resistant Streptococcus
pheumoniae

= Drug-resistant Tuberculosis

THREAT LEVEL CONCERNING i%‘

Concerning Threats

Erythromycin-resistant Group A
Streptococcus

Clindamycin-resistant Group B
Streptococcus
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Infection Prevention in Hospitals Works

CDC’s 2019 AR Threats Report:

PREVENTION WORKS.
fewer deaths from fewer deaths from
’ 18% antibiotic resistance ’ 28% antibiotic resistance
overall since 2013 report in hospitals since 2013 report
AND DECREASES IN INFECTIONS CAUSED BY:

o Vancomycin-resistant o Carbapenem-resistant
41 /o Enterococcus 33 /o Acinetobacter

o Multidrug-resistant o Drug-resistant
/o Pseudomonas 5 /o Candida

aeruginosa

Methicillin-resistant Carbapenem-resistant
' 21% Staphylococcus aureus STABLE Enterobacteriaceae (CRE) &
(MRSA) drug-resistant tuberculosis
(TB disease cases)




COVID-19




Factors Impacting Antimicrobial Resistance during COVID-
19 Pandemic

= |ncreased number of hospitalizations for severe
cases

Critically ill patients exceeded ICU capacity in many
countries during peaks of COVID-19

Prolonged mechanical ventilation
Long hospital stay

[ 1 Euroweekly news- March 2020-
H 0 S p Ita l' St a ff S h 0 rt a g e S https://www.euroweeklynews.com/2020/03/29/coronavirus-intensive-

care-patients-in-the-uk-given-50-chance-of-survival-says-shock-report/

= |[nsufficient supply of personal protective
equipment (PPE) in hospitals

= |ncrease in antimicrobial use In inpatient settings

= Disruption to long-term preventive measures (e.qg.

1 1 1 Fujii, MedRix https://doi.org/10.1101/2020.06.20.20136150/
Imm u niz at I 0 n) ISARIC 2020 https://www.medrxiv.org/content/10.1101/2020.07.17.20155218v4/
Langford BJ. Clin Microbiol Infect. 2020



https://www.medrxiv.org/content/10.1101/2020.07.17.20155218v4/Langford
https://www.medrxiv.org/content/10.1101/2020.07.17.20155218v4/Langford
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Several publications globally showing high rates of antibiotic use ranging from 50%-100% depending on the antibiotics evaluated. This increase in antibiotic use occurred despite low rates of bacterial co-infection which ranged from 4-8% in COVID-19 patients 

Most of the data on antibiotic use came from descriptive case-series or single-cohort studies in China, UK or US. Data from Latin America on the impact of COVID-19 on antimicrobial use and antimicrobial resistance are still limited.
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So let’s look at some of the specific trends we’ve seen…


URGENT

SERIOUS

Resistant Path 2017 2018 2019 2017-2019 2020 Threat Estimate and 2019-
esistant Fathogen Threat Estimate Threat Estimate Threat Estimate Change 2020 Change
7,500 cases
Carbapenem-resistant 8,500 cases 6,300 cases 6,000 cases Stable* 700 deaths
Acinetobacter 700 deaths 500 deaths 500 deaths anie Overall: 35% increase*
Hospital-onset: 78% increase*
Ant|fgngal-r§5|stant 171 clinical casest 329 clinical cases 466 clinical cases e /54 cages
Candida auris Increase Overall: 60% increase
i i i i i i Data delayed due t
Clostridioides difficile 223,900 infections 221,200 infections 202,600 infections . 4 ata delayed due to
12,800 deaths 12,600 deaths 11,500 deaths Decrease COVID-19 pandemic
12,700 cases
Carbapenem-resistant 13,100 cases 10,300 cases 11,900 cases . 1,100 deaths
Enterobacterales 1,100deaths 900 deaths 1,000 deaths Decrease* Overall: Stable*
Hospital-onset: 35% increase*
-resi Dat ilable due t
Drug-resistant 550,000 infections 804,000 infections 942,000 infections D ata unavatiable aue to
Neisseria gonorrhoeae Increase COVID-19 pandemic
DatadelayedduetoCOVID-19 pandemict 26% of
Drug-resistant 448,400 infections . . . . . v . . . p. ! ’
Campylobacter 70deaths 630,810 infections 725,210 infections infections were resistant,
Increase a10%decrease
28,100 cases
Antifungal-resistant 34,800 cases 27,000 cases 26,600 cases . 1,400 deaths
Candida 1,700deaths 1,300 deaths 1,300 deaths DemrEess: Overall: 12% increase*
Hospital-onset: 26% increase*
197,500 cases
ESBL-producing 197,400 cases 174,100 cases 194,400 cases P - 9,300 deaths
Enterobacterales 9,100deaths 8,100 deaths 9,000 deaths Increase* Overall: 10% increase*
Hospital-onset: 32% increase*
50,300 cases
Vancomycin-resistant 54,500 cases 46,800 cases 47,000 cases Stable* 5,000 deaths
Enterococcus 5,400 deaths 4,700 deaths 4,700 deaths Overall: 16% increase™

Hospital-onset: 14% increase*
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Among our most urgent threats, we had seen in the few years prior to COVID, some improvements in infections such as Cdiff and CRE, though increases in others such as C. auris and DR-Gonorrhea. Likewise similary differing trends in our Serious threat pathogens. But in 2020 we saw nearly every one of these AR threats get worse – ranging in increases from 10% in overall VRE and 60% among C. auris infections. These increases were more stark amongst hospital-onset infections, for example with CRAB HAIs increasing by 78%.


28,800 cases
Multidrug-resistant 32,600 cases 29,500 cases 28,200 cases ~ 2,500 deaths
Pseudomonas aeruginosa 2,700deaths 2,500 deaths 2,400 deaths Deeressa® Overall: Stable*
Hospital-onset: 32% increase*
Drug-resistant . . Data delayed due to COVID-19
nontyphoidal 212’?8%21;:;:'0”5 228,290 infections 254,810 infections P, pandemict 14% of infections were
Salmonella Increase resistant, a 3% decrease
Data delayed due to COVID-19 demic#
Drug-resistant 4,100infections . . . . P atade :.;\ye .ue © . pandemic
salmonella serotvoe Tvohi <5 deaths 4,640 infections 6,130infections 85% of infections were resistant, a 10%
ype Tvp Increase increase
Data delayed due to COVID-19
. . 77,000infections . . . ) N i y 9 y i i
Drug-resistant Shigella 215,850 infections 242,020 infections pandemict 46% of infections were
= <5 deaths Increase
279,300 cases
Methicillin-resistant 323,700 cases 298,700 cases 306,600 cases Stable* 9,800 deaths
Staphylococcus aureus 10,600 deaths 10,000 deaths 10,200 deaths Overall: Stable*
Hospital-onset: 13% increase*
Drug-resistant 12,100 invasive See pathogen page if 12,000 invasive
. . . . . Data delayed due to
Streptococcus infections 1,500 comparing data over infections 1,200 Stable X
. . COVID-19 pandemic
pneumoniae deaths™ time deaths
Drug-resistant 888 cases 962 cases 661 cases
Tuberculosis (TB) 73 deathst 102 deaths 913 cases Stable Decreaset
Erythromycin-resistant group A 5,400 infections see pathogen page if 6,200 infections y - Data delayed due to
comparing data over .
% Streptococcus 450 deathst iy 560 deaths Increase COVID-19 pandemic
b=
5 See pathogen page if
O Clindamycin-resistant group B 13,000 infections . 15,300 cases P W Data delayed due to
4 comparing data over .
9 Streptococcus 720deathst time 940 deaths Increase COVID-19 pandemic

TCDC's database allows for continuous updates for TB, C. auris, and Streptococcus. Variations in historical TB data are attributable to updated information submitted in the interim by reporting areas;
this report includes data reported through June 14, 2021. For Streptococcus, table reflects infection increase for 2017 data as of October 2021. For C. auris, this report reflects clinical case increase

for 2018 data.
*Changes are in rates, not comparisons of counts. Data for healthcare pathogens show a significant increase in hospital-onset rates of resistant infections in 2020, likely due to smaller number of

overall hospitalizations during the pandemic.
$For TB, 2019 and 2020 death reports are not available due to a 2-year lag. For enteric pathogens, 2018-2020 death estimates and 2020 estimates of total number of resistant infections are not
available at this time.


Presenter Notes
Presentation Notes
Those where we did not see increasing trends is largely due to a lack of data, as you can see on this slide that most of the Serious pathogen threats data is delayed due to challenges that hospitals had in maintaining their regular reporting of these organisms. 


COVID-19 Reverted our Progress

Carbapenem-resistant Acinetobacter (often
resistant to all antibiotics)

The rates of hospital-onset carbapenem-resistant Acinetobacter cases
decreased 2012-2017, began to plateau, then increased 78% in 2020,

all +35% overall
drug-resistant +78% hospitai-onset

cases 5,900 7,500 10,000

6,300 6,000
5000
=3 2800 [ 2200 BN 2000 [ 3400
2017 208 2019 2020

Data from 2018-2020 are preliminary.

Multi-drug resistant P. aeruginosa (some

resistant to all antibiotics including carbapenem)

The increase in 2020 was driven by hospital-onset cases potentially
due to longer hospitalizations and secondary bacterial infections
(e.g., pneumonia) associated with COVID-19 infections.

% hospital-onset & 40,000

32,600

29,500

all 28,800 30,000
drug-resistant

Cdazes

28,200

20,000

+ BIAGGH 10000

9,600

2020

Data from 2018- EDED are ;:rrEI|rn|r|.E||r1.r
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This slide shows how COVID-19 reverted the progress we were making in the United States on AMR. For Carbapenem-resistant Acinetobacter, the number of infections decreased from 2012 to 2017 and began to plateau after 2018. However, in 2020 we observed a huge increase mainly driven by infections with onset in hospitals. 

The same with multi-drug resistance P. aeruginosa where we were making a steady progress and then an increase in 2020 after COVID-19


Report Overview

=  More than 3 million Americans acquire an antimicrobial-resistant
infection or Clostridioides difficile infection.

Nearly 50,000 people die from these threats.

. . . 215%
= Associated with the COVID-19 pandemic: o : i
esistant infections &
TR P deaths increased 15% in
Increased antibiotic use hospitals in 2020
Difficulty following infection prevention and control (IPC) best 3
practices ~80%
' ' o ' ' 80% of patients hospitalized
Increase in healthcare-associated (HAI), antimicrobial-resistant (AR) with #COVID19 received an
. . . . antibiotic March-Oct. 2020,
infections in U.S. hospitals. mdsbiiere pratabl
. . . o : . not needed
Resistant HAIs and deaths both increased at least 15% during the first
year of the pandemic. ﬁ
u L.|m|ted data in 2029 for many pa'Fhogens that spread in the community, DelayediBr ufiavilable
like sexually transmitted drug-resistant gonorrhea. data led to resistant
infections spreading
= Necessary to invest in effective prevention-focused public health actions undetected & untreated

such as accurate laboratory detection, rapid response and containment,
effective IPC, and expansion of innovative strategies to combat AR.
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As many of you know, CDC produces an AR threat report, originally published in 2013 and a subsequent report in 2019 on progress that was made. Then in the summer of 2022 a Special report on the impact of COVID-19 on these AR threats in the U.S. Even prior to 2019 there were still million of Americans were acquiring and many of them dying from these pathogens every year. These are already a major challenge for healthcare facilities to manage, and then COVID-19 pushed our healthcare facilities near the breaking point – with strains on staff, medical supplies including PPE, high patient volume, etc. In the midst of that it was challenging to maintain our best practices in IPC and abx Rx, and that’s led to a marked increase in HAIs and AR infections, with both increasing 15% during the first year of the pandemic. But that is only part of the picture; many hospitals were unable to maintain their standard level of reporting on these pathogens, so much of the data on these threats is unknown or delayed as our health systems continue to recover. 


" These setbacks can and must be temporary.
The COVID-19 pandemic has made it clear—
We must prepare our public health systems to fight multiple
threats, simultaneously.
Because antimicrobial resistance will not stop,
we must meet the challenge. ”

Rochelle P. Walensky, MD, MPH
Director, Centers for Disease Control and Prevention
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While these are just trends in the U.S., undoubtably these AR threats have worsened all around the world, especially in countries with fewer resources and where surveillance systems to track AR threats may still be in their relative infancy. As our CDC Director Dr. Rochelle Walensky said…
Antimicrobail resistance is not going to stop. It is going to take advantage of any strain on our health systems, our health workers, patients and families, and we must be prepared to meet the challenge. 


Global Actions to Combat Antibiotic Resistance

I Infection prevention and control: Prevent infections and reduce the spread of germs

|
Tracking and data: Share data and improve data collection to stay ahead of antibiotic
resistance and prevent infections

Antibiotic use and access: Improve appropriate use of antibiotics and reduce
unnecessary use (called antibiotic stewardship), and ensuring access to antibiotics

vaccines, therapeutics, and diagnostics for better prevention, treatment, and detection

Environment and sanitation: Keep antibiotics and antibiotic-resistant threats from
environment entering the environment through actions like improving access to safe water

A
ﬁ Vaccines, therapeutics, and diagnostics: Invest in development and improved access to
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COVID-19 Impacts on: Preventing Infections

= Pandemic-related challenges hindered many
IPC practices (e.g., personal protective
equipment shortages; space limitations for
isolation) —undoing some progress on

combating AR. What’s Next

= High-quality infection prevention and control

" More and sicker patients during the pandemic
P 5 P training for all healthcare professionals.

who required more frequent and longer use
of invasive devices such as catheters and
ventilators.

Increasing IPC implementation in facilities beyond
hospitals (e.g., hospitals and long-term care).

: Communicating clearly to the public and fosterin
= U.S. hospitals saw: e e > e
conversations on topics like how germs spread.

) ) ) 4
AR infections and deaths rise 15% in 2020 Identifying barriers to implementing and maintaining

Significantly higher rates for four out of six IPC best practices

types of HAls in 2020 Pandemic preparedness and support response to

Increase in Candida auris cases new threats.

Increasing investments in state/local health depts.
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These data also highlight how challenging it was to maintain IPC best practices in healthcare, and when we let our guard down on IPC these pathogens will take advantage. They will also take advantage of our most vulnerable patients as COVID meant there were more and sicker patients in our hospitals with longer hospital stays and greater need for long duration of invasive devices such as catheters and ventilators. And that is exactly what we saw. Hospitals saw significantly higher rates for four out of six main types of HAIs in 2020, specifically CLABSI, CAUTI, VAE, and MRSA bacteremia. And we have to respond with more resilience. In addition to scaling high-quality IPC training we need to expand IPC implementation to ensure it is not just focused on acute care hospitals but all healthcare settings, such as outpatient clinics, dialysis, long-term care, and so on. We even need to expand this education beyond our healthcare staff and raise awareness among patients the importance of hand hygiene and understanding how germs spread. 


COVID-19 Impacts on: Antimicrobial Resistance Tracking & Data

= During the COVID-19 pandemic, the detection
and reporting of antimicrobial resistance data
slowed tremendously due to:

Difficulties managing patient volume and What’s Next

resource consumption _
Lab and testing supply shortages

Limited bandwidth for hospital staff to care
for increasing number of patients while
maintaining normal reporting operations

= Because of the pandemic impacts, 2020 data
are delayed or unavailable for 9 of the 18
antimicrobial resistance threats.

CDC's AR Lab Metwork received and tested 23%
fewer specimens or isolates in 2020 than in 20192

Supporting uninterrupted laboratory supplies and
equipment for patient care, infection control, and
data tracking during emergencies and surge
outbreaks.

Merging strategies to respond to COVID-19 and
antimicrobial resistance.

Expanding the use of automated data to national
HAI and AR surveillance to reduce manual data
collection and submission.
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If we cannot track AR threats, we cannot appreciate their impact on health facilities and patients – and the COVID pandemic brought into stark light just how fragile some of these surveillance systems can be. The data on AR slowed tremendously, as a result of changes in patient care and high volume, challenges maintaining lab and testing supplies, changes in treatment patterns, strain on healthcare workers many of whom themselves were getting sick with COVID, and strain on our health departments that are crucial to this AR reporting. As a result, we lack data on 9 of our 18 AR threats. 

Having contingencies in place to ensure uninterrupted supplies for lab and IPC and surveillance.
Merging strategies for COVID-19 and AR, thereby leveraging some of the systems and capacities put in place for COVID-19 to harmonize with AR detection and response
And expanding on automated data systems to reduce manual data collection and reporting processes that will likewise ensure uninterrupted data flow on important AR threats and ease the burden on healthcare facilities.


COVID-19 Impacts on: Antibiotic Use

L

bet

1]

Increased antibiotic use, much of it
likely unnecessary

From March 2020 to October 2020,
almost 80% of patients
hospitalized with COVID-19
received an antibiotic.

While antibiotic use was lower
overall in 2021 compared with 2019,
in August 2021, antibiotic use
exceeded prescribing in 2019

by 3%.

Azithromycin use was 150% higher
in April 2020 and 82% higher in
December 2020 than the same
months in 2019.

What’s Next

Optimizing antibiotic and antifungal use and
prescribing across all healthcare settings.

Tracking antibiotic and antifungal prescribing.
Evaluation for improvements toward optimal use.

Enhancing communication of the latest antibiotic and
antifungal use recommendations and guidance to
healthcare workers.

Supporting the development of new vaccines.

Supporting research and development for new
antibiotics and antifungals, therapeutics, and
vaccines.
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One of the primary drivers of AR infections of course is unnecessary antibiotic use, and in 2020 about 80% of patients hospitalized with COVID19 received an antibiotic. We can assume that much of that antibiotic prescribing was unnecessary since much of that was likely presumptive prescribing in those with a viral infection who didn’t need it. In particular Azithromycin, a common antibiotic prescribed for respiratory bacterial infections or given presumptively when a respiratory pathogen is unknown, was increased between 80-150% compared in 2020 compared with 2019. Public health must continue educating consumers, healthcare providers, and industry on the value, risks, and best practices of antibiotics and antifungals; ensure tracking of abx Rx is maintained; and advocate for research and development of new antibiotics to treat our increasingly resistant infections. 



COVID-19 Impacts on: Vaccines, Diagnostics, and Therapeutics

®= The COVID-19 pandemic highlighted the
importance of prevention. We need more
prevention products, not just new drugs, to

stop infections before they happen. What’s Next
The PCV13 vaccine protects people from =  Supporting more innovation and research on
13 types of pneumococcus, including therapeutics, vaccines, and diagnostics.
resistant forms. This vaccine prevented Enhancing interagency collaborations to accelerate
more than 30,000 cases of invasive research for developing new antibiotics, antifungals,
pneumococcal disease and 3,000 deaths therapeutics, and vaccines.
from 2010 to 2013 alone. Working to undo negative impacts the COVID-19
®  Since 2016. CDC has invested more than pandemic may have had on vaccine conversations.
$160 million in research to address Supporting the widespread use of vaccines to
knowledge gaps with scalable, innovative prevent infections, slow the spread of resistance, and
solutions such as vaccines, therapeutics, reduce antibiotic use.

diagnostics and other prevention tools. Building a vaccine data platform to inform and
accelerate the development of new vaccines.
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Much of our efforts to strengthen IPC and AMR would be benefited by advocating the advancement of other products aside from just antibiotic development. For example, vaccines are a critical tool for fighting AR, for example pneumococcal vaccination prevents more than 30,000 cases of invasive disease in the U.S., and fewer infections means fewer opportunities for antibiotic use and AR development resulting from it, which is why CDC is investing heavily into vaccine research, as well as other therapeutics diagnostics and prevention tools. We also need to renew our advocacy for vaccines diagnostics and other therapeutics. The COVID-19 pandemic saw remarkable advancements in these on a rapid and large scale, but unfortunately that came in conjunction with misconceptions and negative messages in some conversations. So it is a priority for the public health community to help renew confidence in these efforts so we can continue to make advances that the public and healthcare community trust and support. 


COVID-19 Impacts on: Environment (e.g., water, soil) and Sanitation

AR is a One Health Issue

CDC is looking at ways to expand surveillance
through existing systems to monitor AR from
multiple sources across One Health.

In 2020, researchers leveraged an existing project
funded by CDC’s AR Solutions Initiative focused on
AR to better understand the burden of COVID-19 in
communities—using wastewater.

Benefits of wastewater surveillance for AR:
Captures silently spreading germs
Operates independent of healthcare capacity
Quick and efficient

Provides an early warning system

What’s Next

Expanding the capacity of National Wastewater
Surveillance to collect AR data from wastewater
treatment plants and healthcare facilities to continue
infectious disease surveillance.

Studying AR in the community and healthcare
wastewater, domestically and globally.

Expanding global capacities to fight AR in the
environment, as part of the CARB National Action Plan.

Mapping existing AR ecology across One Health and
monitoring shifts over time, as part of the CARB
National Action Plan.
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AR is not just a healthcare issue. It is a multisectoral problem that requires multisectoral solutions that cross humans, animals, plants, and the environment. This is why CDC is expanding surveillance across these sectors, including new initiatives to track emergence of public health threats in wastewater. Learned a lot about this from COVID wastewater surv and hoping to leverage for AR. This will help us to capture silently spreading germs, development of new resistance pathogens that might first be signaled in wastewater, and have early fast and efficient warning signals for AR. This also helps us to study AR and the interface of healthcare and the community where surveillance is much needed. 


Building Public Health Capacity for Antimicrobial Resistance

" The COVID-19 response has demanded that
attention and resources be diverted away

from a needed focus on AR outbreak
detection. CDC’s AR Solutions Initiative

built a solid foundation for
addressing emerging threats

=  We must continue to invest in preparing public
health systems across One Health to address

threats from multiple angles. like COVID-19.

= As adirect result of CDC’s prevention We need to invest in
investments through its AR Solutions Initiative, prevention to get
the United States has made progress in slowing antimicrobial resistance
the spread of antimicrobial resistance and progress back on track.
shown that preventing these infections is
possible.

= More sustainable funding is required to
maintain momentum for AR work moving
forward.

www.cdc.gov/DrugResistance/COVID-19.html




Stay Up To Date with the latest AR
information and events

g @CDC_AR

g Join our email distribution list
—search Antibiotic Resistance at

https://tools.cdc.gov/campaignproxyservice/subscriptions.aspx
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