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Goals for Today

Gain a better 
understanding of the 
current literature of 
CRE in the US and 
Michigan

Take the first step in 
developing an MDRO 
response plan for your 
facility to help you 
investigate your next 
(or first) case of CRE 
transmission

Utilize the SBAR format 
to effectively and 
efficiently 
communicate problems 
and recommendations 
at your facility

Gain a deeper 
understanding of how 
MDROs are managed 
across facilities. 

Interact with other IPs 
and have fun!



Outbreak 
Notification

Group 
Activity

15 mins

Investigation

Group 
Activity

30 minutes

Prevention 
Measures

Group 
Activity

15 minutes

Outcomes & 
Recommend

ations

Groups 
present 
SBARs

5 mins each

Form 
Groups of 3 The Outbreak Breakdown
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The Outbreak Breakdown
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Part 1- Outbreak Notification

• It’s Tuesday Morning, March 11, 2023. You’ve finished your mug of 
coffee and settled into what you think will be a full day of prep time 
for a meeting with the MICU leadership team on Friday. The MICU 
is a 12-bed intensive Care unit in the 600-bed teaching hospital in 
the midwestern US where you work as an Infection Preventionist. 
The unit is committed to providing the highest level of patient care.  
They are a fantastic team to work with. You’re excited to share that 
they’ve gone 365 days without a CLABSI or CAUTI!

• Then....an email pops up from one of your infectious disease 
physicians.  The subject line reads:

“Re: NDM/OXA+ K pneumo”
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Part 1- Outbreak Notification

• You immediately recall an OXA investigation last year that 
involved MDHHS.  You know anything with OXA is a big 
deal and is a reportable infection. 

• You take a deep breath and open the email...
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From: hospitalepidemiologist@med.umich.edu> 
Sent: Tuesday, March 11, 2023 9:29 AM
To: pharmacist@med.umich.edu>; youtheIP@med.umich.edu, yourboss@med.umich.edu
Cc: patientsphysician@med.umich.edu>; antimicrobialstewardshippharmacist@med.umich.edu>; 
microbiologylabmanagere@med.umich.edu>

Subject: Re: NDM/OXA+ K pneumo

Not great, Jim. I copied our colleagues from IPE—can we look into this?

-Elaine, Hospital Epidemiologist, Infection Prevention
________________________________________

From: infectiousdiseasespharmacist@med.umich.edu>;
Sent: Tuesday, March 11, 2023 9:28 AM
To: hospitalepidemiologist@med.umich.edu>;
Cc: patientsphysician@med.umich.edu>; antimicrobialstewardshippharmacist@med.umich.edu>; 
microbiologylabmanagere@med.umich.edu>

Subject: NDM/OXA+ K pneumo 
 
Hi Elaine,

You've probably seen this NDM/OXA-48+ K pneumo already (from 8889888). This is a very unusual genotype for someone from the 
U.S. and makes me wonder if there may have been some sort of link to Mr. Smith (4445444) who also has an NDM/OXA-48+ K 
pneumo with an identical aminoglycoside resistance pattern (gent <=2, tobra >8, amik 16). From my cursory IP look, it seems like Mr. 
Smith was in the MICU from 1/11 until 2/8 and Ms. Brown admitted on 2/17. Copied microbiology lab manager as well.

-Jim, Pharmacist
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Part 1- Outbreak Notification

This immediately sounds like a possible lab confirmed case of transmission

Mr. Smith...that name is so unusual...it has a nagging familiarity to it...

You search your email for Mr. Smith’s name and Medical Record Number. Aha! On January 11th, when 
he first admitted, you were consulted on his CRE case.  You know Isolation Precautions have been in 
place since he admitted.  Generally, appropriately isolated patients are not considered risks for 
transmission.  

What could have happened? 
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Part 1- Outbreak Notification

• Just then, your trusty calendar 
reminds you about the 
departmental “Daily Huddle” in 
10 minutes.  

• A regularly scheduled 
opportunity to briefly share 
issues of the day with your 
team 

• Ask for help
• You have 10 minutes to 

complete the following….
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Outbreak Notification- Group Activity 10 mins 
• Communicate

• Review notification email and craft a reply
• Prepare a situation summary for Huddle

• Confirm Disease
• Review patient labs, organisms, sensitivities, dates

• Prevent Transmission
• Ensure appropriate isolation, cleaning, and disinfection

• Set a case definition
• Person, place, time, clinical factors, review bed trace

• Do a brief lit review of NDM/OXA-48+
• Group to answer “Check-in” questions
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Tools Provided for Part 1 of Group Activity

• Email notification
• Labs from medical record
• Contact Precautions Policy and sign
• Bed trace
• Participants should use personal 

devices to lit review
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Part 1- Outbreak Notification
Communicate

• You should let folks know 
that you’ve received this info 
right away.

• Draft a response email.  
What should it say?

12

From youtheIP@med.umich.edu

_______________________________________________________________

From: hospitalepidemiologist@med.umich.edu> 

Sent: Tuesday, March 11, 2023 9:29 AM

To: pharmacist@med.umich.edu>; youtheIP@med.umich.edu, yourboss@med.umich.edu

Cc: patientsphysician@med.umich.edu>; antimicrobialstewardshippharmacist@med.umich.edu>; 
microbiologylabmanagere@med.umich.edu>

Subject: Re: NDM/OXA+ K pneumo

Not great, Jim. I copied our colleagues from IPE—can we look into this?

-Elaine, Hospital Epidemiologist, Infection Prevention

________________________________________

From: infectiousdiseasespharmacist@med.umich.edu>;

Sent: Tuesday, March 11, 2023 9:28 AM

To: hospitalepidemiologist@med.umich.edu>;

Cc: patientsphysician@med.umich.edu>; antimicrobialstewardshippharmacist@med.umich.edu>; 
microbiologylabmanagere@med.umich.edu>

Subject: NDM/OXA+ K pneumo 

 

Hi Elaine,

You've probably seen this NDM/OXA-48+ K pneumo already (from 8889888). This is a very unusual genotype for someone from the 
U.S. and makes me wonder if there may have been some sort of link to Mr. Smith (4445444) who also has an NDM/OXA-48+ K 
pneumo with an identical aminoglycoside resistance pattern (gent <=2, tobra >8, amik 16). From my cursory IP look, it seems like 
Mr. Smith was in the MICU from 1/11 until 2/8 and Ms. Brown admitted on 2/17. Copied microbiology lab manager as well.

-Jim, Pharmacist
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Part 1- Outbreak Notification
Confirm Disease

• Patient Smith
• 1/11/23 Admit to MICU (known CRE)
• 1/19/23 Urine Culture Collected 
• 1/21/23 Ucx Resulted
• 2/8/23 Discharged from MICU
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Part 1- Outbreak Notification
Confirm Disease

• Patient Brown
• 2/17/23 Admit to MICU
• 2/23/23 Urine Cx Collected – No growth
• 3/8/23 Urine CX Collected 
• 3/11/23 Urine Cx Resulted – CRE+
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Part 1- Outbreak Notification
Prevent Transmission: Policy
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Part 1- Outbreak Notification
Prevent Transmission: Practice

Interdepartmental 
Communication – 

Electronic Medical Record

Interdepartmental 
communication – 

Point of Care Visual Cues
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Part 1- Outbreak Notification
Set case definition: use bed trace

Today, 
March 11, 

2023
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Part 1- Outbreak Notification
Post Group Activity Check-In Questions (10 mins)
• What did your reply email say?

• Were you able to confirm disease? 

• Did you have any actions to take to prevent transmission?

• What is your case definition?

• What did the labs and the bed trace tell you?

• What do you know about CRE from literature? Specifically, about NDM/OXA 48? What are known 
reservoirs and indications from other outbreaks?
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Part 1- Outbreak Notification
Post Group Activity Check-In Questions and Answers

• What did your reply email say?
• Should be something along the lines of “Interesting, I’m going to look into this immediately. Let’s chat at huddle in a 

few mins.”
• Were you able to confirm disease? 

• Yes, both patients had the same organisms with the same sensitivities, just as the pharmacist identified. 
• Did you have any actions to take to prevent transmission? 

• No. Both patients were appropriately isolated. Though, since pt. Brown was not in isolation until her test resulted 
positive, it might be a good idea for the unit to do a re-clean of all unit managed equipment and common areas, just 
to be sure.

• What is your case definition?
• Case definition is a patient, connected to the MICU, from January-March, with positive CRE NDM/OXA cultures

• What did the labs and the bed trace tell you?
• Labs confirmed matching organisms, bed trace identified a common room, neither Mr. Smith nor Mrs. 

Brown are still in the MICU
• What do you know about CRE from literature? Specifically, about NDM/OXA 48? What are known 

reservoirs and indications from other outbreaks?
• This NDM/OXA 48 is unexpected in the US let alone Midwest.  CRE is known to be associated with water 

sources, scopes, and healthcare worker hands 19
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Part 2- Investigation
Departmental Huddle, you

• At Huddle, you share what you know so far. 
• 2 patients w/ novel MDRO linked by MICU room 1840, separated by time.

• Mr. Smith 
• Admitted to MICU room 1840 from 1/11-2/8
• Known CRE NDM/OXA-48 colonization/infection upon admission
• CRE NDM/OXA-48 is most often w/ international healthcare
• Pt w/ multiple international admissions
• Contact Precautions since admission

• Mrs. Brown 
• Admitted to MICU room 1840 from 2/17-3/8 
• No hx of MDROs or any requirement for Transmission based precautions
• Negative Urine culture while in MICU
• Now w/ CRE NDM/OXA-48 from urine, 20 days into admission

• Literature suggests that water sources, improperly cleaned patient equipment such as 
endoscopes, and the hands of healthcare workers are the most common sources for 
transmission.
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Part 2-Investigation
Departmental Huddle, your team
• Your team assists by providing additional info and direction

• Your Hospital Epidemiologist shares that they consulted on this new patient and discovered that Ms. 
Brown has had minimal healthcare exposure and zero international travel. In fact, Ms. Brown doesn’t even 
have UTI symptoms so there is no clinical need to treat this urine culture.

• A fellow Infection Preventionist reminds you of the “MDRO Response Plan” that has been drafted with 
guidance and resources for what to do in the event of an HAI case of a novel MDRO. They also share that 
there have been no other known NDM/OXA-48 positives in the hospital lately.

• The Infection Control Analyst responsible for MDRO surveillance sends you a separate email notification 
of Mrs. Brown’s positive culture that contains a couple additional pieces of helpful information

• The departmental leadership decides that a single novel CRE HAI event is highly concerning and must be 
investigated as an outbreak. 

• You have been given the go-ahead to 
 initiate additional case finding through patient culturing
 initiate source identification through environmental culturing 22



Investigation- Group Activity, 30 minutes

Fill in
Complete a linelist of 
known cases
•Are you missing anything?

Review
Review MDRO 
Response Plan
•What actions should you 

take? What have you 
already done?

Review
Review Contact 
Precautions Policy as 
it pertains to the 
environment and 
CRE
•What is required for 

patients with CRE? 
•What special environmental 

cleaning requirements are 
there? 

•Were all patient 
environments cleaned 
according to policy? 

Identify
Identify patients to 
be screened 
•Why would a patient make 

this list? Are you missing 
anything?

Communicate
Communicate to unit 
leadership, patient 
providers, and other 
relevant areas for 
awareness. Initiate 
patient screening. 
•In real life you would be on 

the phone or in person

Go
Go to unit and 
determine what 
potential sources in 
the environment to 
culture. While there 
and collecting 
specimens, you 
observe 
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Tools Provided for Part 2 of Group Activity

Linelist Skeleton

Analyst CRE lab Notification 

MDRO Response Plan

Contact Precautions Policy

Blank Table to list tested patient

Unit Photos and Observation Notes
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Part 2- Investigation
Group Activity Tool, Linelist to fill in

MRN Patient Admit date Room Discharge 
Date

Disposition
(where are they 
now?)

Add'l rms 
from bed 
trace

Test Collect 
Date

Test Result 
date

Test Source Test result Isolation Precautions 
initiation date

Procedures/interventions

4445444 Smith, Mr. 1/11/2023 Tracheostomy
Bronchoscopy
EEG/EKG
Xray
MRI & CT
DVU
Ultrasound in ICU
Interventional Radiology
Art Line placement
ECHO

8889888 Brown, Ms. 2/17/2023 3/9/2023 Tracheostomy
Bronchoscopy
EEG/EKG
Xray
MRI & CT
DVU
Ultrasound in ICU
Interventional Radiology
Lumbar Puncture
Apheresis

Your analyst started a linelist during huddle and filled in any procedures they were able to find. Aren’t they wonderful? 
What commonalities are you seeing? Are you missing anything? 25
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Part 2- Investigation
Group Activity Tool, 
Analyst Notification

What additional 
information is provided 
form this email?

 
 
From: infectionpreventionanalyst@med.umich.edu>  
Sent: Tuesday, March 11, 2023 11:46 AM 
To: infectionpreventionist@med.umich.edu> 
 
Subject: Inpatient CRE - MICU 
 
Carbapenemase detected, not on scope list, reported.  
 
Brown, Mrs. (8889888) 
 
Result Information 
 

Flag: Abnormal    Status: Final result (Collected: 3/8/2023 
20:25) 

Provider Status: Ordered 

 
Specimen 
Information: 

Urine 

Component 
URINE CULTURE  Abnormal  
Klebsiella pneumoniae  

Comment: 
>100,000 cfu/mL  
** CONTACT PRECAUTIONS ARE REQUIRED **  
OXA (Carbapenemase) resistance marker detected.  
NDM (Carbapenemase) resistance marker detected.  
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Part 2- Investigation 
Group Activity Tool, MDRO Response Plan

What actions should you take? What have you already done?
27
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Part 2- Investigation
Group Activity Tool, Contact Precautions Policy

What does your policy say is required for patients with CRE? 
What special environmental cleaning requirements are there? 

Were all patient environments in this exercise cleaned according to policy?
28

Share your 
own facility’s 

process



Part 2- Investigation
Group Activity Tool, Patients to be screened

• Given commonalities identified on your linelist, who should be screened?

Why would a patient make this list? Are you missing anything?

Name MRN Location CRE Test Date CRE Test Result

29
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Part 2- Investigation
Group Activity Tool Email Communication
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Part 2- Investigation
Group Activity Tool, Pics from Gemba to patient ready MICU Room 1840
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Part 2- Investigation
Group Activity Tool, Pics and notes from MICU and “patient ready” room 1840

• You see that room 1840 is the largest on the unit 
and has an ante-room with sink

• You witness healthcare workers entering supply 
cabinets without performing hand hygiene in 
other occupied patient rooms

• There is clutter on the counters near the sinks
• Patient care supplies stored in the “splash zone”
• Respiratory care supplies in empty room look like 

they may have been left over from the previous 
patient 

• Unknown substances on the toilet 32
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Part 2- Investigation
Post Group Activity Check-In Questions (30 mins)

• What did your linelist tell you? Were you missing anything?
• What did you learn from the Analyst email?

• What actions on the MDRO Action script had you already done?
• What did you still need to do?
• What patients did you decide to test?

• From the CP policy, what are the special environmental cleaning requirements for 
patients with CRE? Were all patient environments cleaned according to policy?

• Who did you communicate to? What was the content of your communication?

• What environmental locations did you test?
33
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Part 2- Investigation
Post Group Activity Check-In Questions & Answers

• What did your linelist tell you? Were you missing anything?
• Not only room but procedures were common as well. Including procedures performed with equipment stored on the unit. Recommend unit equipment 

cleaning, i.e. ultrasound machines.
• What did you learn from the Analyst email?

• That second patient was not exposed to reprocessed scopes, so those should come off your list of possible sources

• What actions on the MDRO Action script had you already done? Ensured EMR coding
• What did you still need to do? 

• A LOT! 
• What patients did you decide to test? 

• All Patients currently in ICU and any unknown patients that were in the room in-between Mr. Smith and Ms. Brown and after

• From the CP policy, what are the special environmental cleaning requirements for patients with CRE? Were all patient environments 
cleaned according to policy?

• Whole room decontamination must be done for CRE
• Did you realize that Room 1840 was not decontaminated after Ms. Brown discharged from it? She was not yet known to be colonized with CRE at the time of her discharge 

from that room to 3B. Gold star if you saw this!

• Who did you communicate to? What was the content of your communication?
• You sent the communication to the MICU Leadership, Patient Providers, Your IP Director, Hospital Epidemiologists, Risk Management, Housekeeping, 

Microbiology lab
• Use CRE High Alert Email as base, modify as appropriate.

• What environmental locations did you test?
• Participant choice!  I would have chosen the 2 Sinks in room, toilet, toilet base, supply cabinet, doors, and a few flat surfaces. Also a few in other patient 

rooms or high touch surfaces
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Part 3- Prevention Measures

• It’s 2 days later, you and your hand hygiene observers have been doing observations on 
both CRE patient rooms. Clearly staff are aware and on high alert. Compliance has never 
been better!

• All patient CRE screening swabs have resulted this morning and are negative
• All environmental cultures have preliminary results that are positive for common water 

and skin organisms, but negative for Klebsiella 
• Due to visible organic matter in room 1840, Housekeeping has recleaned and performed 

whole room decontamination...again.
• All unit equipment and common surfaces have been re-cleaned
• Due to your observations, all supplies in the cabinets in the patient room were either 

disinfected or discarded
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Part 3- Prevention Measures
Group Activity (10 mins)
• After your initial investigation, you decide that both the unit staff and housekeeping have 

opportunities to improve.  
• Create an SBAR to share your process improvement recommendations.
• Groups will have 10 minutes to complete SBAR table

Situation
The bottom line (the problem, the issue)
 

Background
What do you know? (History, past events, past fixes)

Assessment
What is happening now? (Current findings, needs, concerns)

Recommendations
What’s next? (recommendation, request, plan)
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2023 Novel MDRO Transmission SBAR

Situation
Infection Prevention was notified of 
 

Background
CRE NDM/OXA is an organism of concern because

Assessment
Our investigation identified

Recommendations
To prevent future transmission, Infection prevention recommends

38
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Part 4- Outcomes and recommendations

Group Activity

• Share your SBAR with 
leadership and when 
appropriate, declare your 
outbreak over

• Volunteer groups will have 
3-5 mins to share their 
SBAR
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Further 
Points to 
Ponder

• Would you want to re-culture the 1840 environment 
after the cleaning? Why or why not?

• If anyone from your first round of testing was 
positive, what would be your next steps?

• If any environmental cultures were positive, what 
would be your next steps?

• That room had an airborne isolation ante-
room...they rarely have patient that require 
Airborne Isolation in the MICU.  What do they use 
that room for anyway?

• If Ms. Brown’s positive urine culture wasn’t treated, 
why was she cultured?
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