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OBJECTIVES

Review the threats of antimicrobial 
resistance in the U.S.

Discuss the trends of antimicrobial 
resistance observed in Hawaii

Understanding the role of antimicrobial 
stewardship in preventing antimicrobial 
resistance

Determine how healthcare facilities can 
optimize and implement ASP



BACKGROUND – ANTIMICROBIAL 
RESISTANCE

Antimicrobial Resistance 
(AMR) happens when 

bacteria and fungi develop 
the ability to defeat the 

drugs designed to kill them

Resistant infections can be 
difficult, and sometimes 

impossible, to treat. 



HOW DOES AMR HAPPEN?

Time: 

AMR is a naturally 

occurring process

01
Exposure: 

AMR is driven by 

exposure to antibiotics 
and antifungals

02
Spread: 

Germs and their 

resistance mechanisms 

can be spread from 

person-to-person

03



HOW DOES BACTERIA AND 
FUNGI FIGHT BACK 

AGAINST ANTIBIOTICS?



WHAT IS A CARBAPENEM RESISTANT 
ORGANISM (CRO)?

• Germs that are resistant to one or several 
antibiotics called carbapenems. 

• Carbapenems are broad spectrum 
antibiotics reserved to treat infections due 
to resistant pathogens

• Antibiotics in this class include:

• Meropenem

• Imipenem

• Ertapenem

• Doripenem (Discontinued)



WHO IS AT RISK FOR CARBAPENEM-
RESISTANT ORGANISMS?

Require devices like 
ventilators, urinary 

catheters, or intravenous 
catheters (indwelling lines)

Taking long courses of 
certain antibiotics

Have weakened immune 
systems



CARBAPENEM-RESISTANT 
ORGANISMS

• Organisms of greatest concern:

• Carbapenem-Resistant Enterobacterales (CRE)

• Carbapenem-Resistant Pseudomonas aeruginosa 
(CRPA)

• Carbapenem-Resistant Acinetobacter baumannii 
(CRAB)

• These CROs have the ability to produce 
enzymes called carbapenemases, which break 
down carbapenem drugs and most other beta-
lactam drugs.

• These are referred to as Carbapenemase-producing 
CROs (CP-CROs or CPOs)



CP-CRO 
RESISTANCE 

MECHANISMS

• Enzyme Producing (CP-CRO)

• “Big 5” Carbapenemases – 

antibiotic inactivating enzymes 

(hydrolyze)

• VIM

• OXA

• IMP

• NDM

• KPC
13



THE FUNGUS 
AMONG US:

CANDIDA AURIS

•

•

•

•

•



De Gaetano S, Midiri A, Mancuso G, Avola MG, Biondo C. Candida auris Outbreaks: Current Status and Future Perspectives. Microorganisms. 

2024; 12(5):927. https://doi.org/10.3390/microorganisms12050927



AMR IN THE UNITED STATES

AMR is an urgent global 
public health threat

• Killing at least 1.27 million 
people worldwide

• Associated with nearly 5 
million deaths in 2019

In the U.S.

• More than 2.8 million AMR 
infections occur each year

• More than 35,000 people 
die as a result





CDC AR THREATS REPORT - 2019
SERIOUS THREATS



CDC AR THREATS REPORT - 2019
URGENT THREATS 





IMPACT OF COVID-19 ON AMR

• The U.S. lost progress in combating 

AMR in 2020 due, in large part, to 

effects of COVID-19 pandemic

• During the first year of the pandemic, 

more than 29,400 people died from 

AMR infections

• Nearly 40% of the people got the 

infection while they were in the 

hospital



IMPACT OF COVID-19 
ON ANTIBIOTIC USE

• Hospitals:

• From March 2020 to October 2020, 

almost 80% of patients hospitalized 

with COVID-19 received an antibiotic

• Increase use of ceftriaxone and 

azithromycin was observed which 

reflected difficulties in distinguishing 

COVID-19 from Community-Acquired 

Pneumonia (CAP)



IMPACT OF COVID-19 
ON ANTIBIOTIC USE

• Nursing Homes:

• Antibiotic use spiked alongside surges of 
COVID-19 cases but remained lower 
overall

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

• In 2021, antibiotic use overall was, on 
average, 5% lower than 2019 likely due to 
fewer nursing home residents during this 
time.





AMR THREATS IN 
THE U.S. , 
2021-2022

Number of reported clinical cases of Candida auris 
increased nearly five-fold from 2019 to 2022

In 2022, rates for all but one of these pathogens (MRSA) 
remained above pre-pandemic levels

Six bacterial antimicrobial-resistant hospital-onset 
infections increased by a combined 20%, peaking in 2021, 

and remaining above pre-pandemic levels in 2022





ACTIONS AGAINST AMR

• Supported by American Rescue Plan Act 
funding, health departments invested in 
proven strategies and initiatives 
including:

• More than 9,000 prevention-based infection 
control assessments in healthcare facilities

• More than 5,300 outbreak responses to 
novel multidrug-resistant germs

• More than 90,000 healthcare workers 
trained in infection prevention and control



HEALTH DEPARTMENTS COMBAT AMR

• Participating in CDC’s Antimicrobial Resistance Laboratory 
Network by submitting isolates

• Supporting local responses to prevent spread

• Supporting aggressive responses to all usual resistance

• Working with local partners and healthcare facilities to track 
and prevent healthcare-associated, foodborne and 
community infections caused by AR germs

• Using data to improve antibiotic and antifungal use and keep 
them effective for life-threatening infections

• Leading or supporting improvements to antibiotics and 
antifungal use in people animals and plants



AMR IN PARADISE



AMR DETECTION 
AND 

SURVEILLANCE

• Candida auris

• CP-CRE, CP-CRPA, CP-
CRAB

• VIM

• OXA

• IMP

• NDM

• KPC



HAWAII HAI/AR 
PROGRAM

QUARTERLY AR 
REPORT

• Report is organized by the 

AR Epidemiologist, Isami 

Freeman

• Released on a quarterly 

cadence and distributed to 

healthcare staff only

• Distributed with a 

supplementary document 

for AR surveillance





AMR IN 
HAWAII
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AMR IN 
HAWAII



CDC AR THREATS REPORT - 2019
URGENT THREATS 



AMR IS CLOSER THAN YOU THINK…



AMR IS CLOSER THAN YOU THINK…



EXPANDED 
SUSCEPTIBILITY 

TEST





CDC AR THREATS REPORT - 2019
URGENT THREATS 







Antimicrobial Resistance 

Antimicrobial Stewardship



ANTIMICROBIAL USE AND 
RESISTANCE

• Antimicrobials are drugs that kill germs 

called bacteria and stop their growth

• Anytime antimicrobials are used, they can 

cause side effects and contribute to 

antimicrobial resistance

• Reminder – Antibiotics aren’t always the 

answer when you’re sick!



APPROPRIATE ANTIBIOTIC USE

• Unnecessary antibiotic use 

• Example:  When a patient takes an antibiotic 
they don’t need, like for colds and flu or for 
bacterial infections that don’t always need 
antibiotics (i.e., sinus infections and some ear 
infections)

• Misuse of antibiotics

• Example:  When a person takes the wrong 
antibiotic, the wrong dose of an antibiotic or 
an antibiotic for the wrong length of time



WHY SHOULD I CARE?

• Poor Antimicrobial Stewardship → Antimicrobial 

Resistance

• Using antibiotics appropriately helps to combat AR and 

ensures these lifesaving drugs will be available in the future



WHY SHOULD I 
CARE?

AR infections require extended hospital stays, 
follow-up doctor visits, and costly and toxic 
alternative treatments

Too many antibiotics are being used 
unnecessarily and are misused, which threatens 
the effectiveness of these important drugs

If antimicrobials lose their effectiveness, we 
lose the ability to treat infections and control 
these public health threats

AR also impacts veterinary and agriculture 
industries



WHAT IS ANTIMICROBIAL STEWARDSHIP?

• The effort to measure and improve how antibiotics are 
being prescribed by clinicians and used by patients

• CDC’s Core Elements of Antimicrobial Stewardship guide 
efforts to improve antibiotic use for providers and facilities



CDC CORE 
ELEMENTS FOR 

ANTIMICROBIAL 
STEWARDSHIP











HAWAII ANTIMICROBIAL 
STEWARDSHIP 

COLLABORATIVE (HASC) 
SURVEY 2024

• Acute Care Facilities – 21 Respondents

• LTCF/Outpatient Facilities – 30 Respondents

51 Survey Responses

• 17/21 (81%) have staff devoted to ASP ≤50% of 
the time

• Most of these facilities (14/17) have staff devoted 
to ASP only 0-25% 

Acute Care Facilities

• 23/30 (77%) have staff devoted to ASP ≤50% of 
the time

• Half of these facilities (12/23) have staff devoted 
to ASP only 0-25% 

LTC/Outpatient Facilities



HASC SURVEY 2024
ASP CORE ELEMENTS IMPLEMENTATION
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ANTIBIOTIC USE: OUTPATIENT FACILITY
HAWAII, 2022





WE HAVE SOMETHING TO SETTLE…
TREATING ASYMPTOMATIC BACTERIURIA



WHAT IS ASYMPTOMATIC 
BACTERIURIA?

• Isolation of bacteria in urine culture from a 

patient without signs or symptoms of 

urinary tract infection (UTI)

• A positive urine culture result (with or 

without pyuria) alone does not meet criteria 

for initiation of antibiotics according to 

IDSA guidelines

• Exceptions include pregnancy and invasive 

genitourinary procedures



WE CAN HELP AVOID UNNECESSARY 
TREATMENT BY:

• Prompting the provider to consider if the patient has signs and 
symptoms consistent with UTI prior to making a 
recommendation for treatment:

• Urinary urgency

• Urinary frequency

• Dysuria

• Suprapubic pain

• Flank pain

• Pelvic discomfort

• Acute hematuria

• Fever

I don’t see 

delirium…?





WHAT ELSE CAN WE DO TO 
AVOID THIS? 

HINT: LOOK UPSTREAM



DIAGNOSTIC STEWARDSHIP:
URINE CULTURE STEWARDSHIP

• Prevalence of asymptomatic 

bacteriuria (ASB) in patients 

without indwelling urinary 

catheters is more common 

in:

• Women

• Elderly

• Patients with urogenital 

abnormalities

• Institutionalized patients

• Certain comorbidities



APPROPRIATE USES OF URINE CULTURE

• Dysuria, urgent or frequent urination, suprapubic pain or 

tenderness, flank pain of costovertebral angle tenderness, acute 

hematuria, or pelvic discomfort

• New onset or worsening sepsis with no identifiable cause

• Fever or altered mental status without evidence of another 

source on history, physical examination, or laboratory testing

• Screening for asymptomatic bacteriuria (ASB)

• Early pregnancy

• Prior to certain urology procedures



INAPPROPRIATE 
USES OF URINE 

CULTURE

Odorous, cloudy, or discolored urine in the 

absence of other localizing signs/symptoms

Reflect urine cultures based on urinalysis 

results, such as pyuria, in the absence of other 

indications

Urine culture to document response to 

therapy unless symptoms fail to resolve (i.e., 

clear culture)

Screening for ASB and preoperative evaluations 

in most groups



HOW ELSE CAN I BE 
INVOLVED?



BE PROACTIVE IN ANTIMICROBIAL 
STEWARDSHIP!

• Join the Hawaii Antimicrobial Stewardship 
Collaborative (HASC)

• Acute Care Facility Work Group

• LTC/Outpatient Work Group

• Contact me at: garret.hino@doh.hawaii.gov

• Participate in U.S. Antibiotic Awareness Week 
(USAAW)

• When: November 18th-24th, 2024

• Purpose:  To raise awareness of the importance of appropriate 
antimicrobial use and the threat of antimicrobial resistance 
poses to people, animals, plants, and their shared environment



MAHALO FOR LISTENING!
ANY QUESTIONS?

Email: Garret.Hino@doh.Hawaii.gov

mailto:Garret.Hino@doh.Hawaii.gov
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