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Today’s Schedule
• Introduction, Systematic Review, & Survey Updates – 

Megan LaFollette

• Program Overviews & Research from Brianna Hible, 
Wendy Williams, and Marnie Metzler

• 3RsC Resources by Caroline Winn

Time for 1-2 questions after each presentation

Additional time for questions at the end



Traditionally, soiled bedding 
sentinel rodents are used to 
ensure colony health status.



With the advent of PCR 
technology, we now can 

replace sentinels.



But just because a replacement exists, 
doesn’t mean that change is easy or immediate.



The 3Rs Collaborative was created by 
professionals who understand 

the challenge of 3Rs change firsthand.



The 3RsC’s mission is to advance 
better science – for both people & animals

Refin
e.

Reduce.

Replace.



The 3RsC’s Strategy has 3 Goals:

1. Promote the 3Rs Broadly by creating a 
research landscape that is knowledgeable & 
supportive of the 3Rs

2. Promote Specific 3Rs Strategies by 
advancing implementation of high-impact, 
evidence-based, & practical 3Rs techniques.

3. Promote Our Organization by building 
collaborations & awareness of resources and 
programs from The 3Rs Collaborative.



Core Terminology & Types

• Soiled Bedding Sentinels (SBS) = traditional rodent 
health monitoring that involves transferring soiled 
bedding to a cage with live rodents which are 
periodically sampled/euthanized to determine colony 
health status. (Sometimes referred to as “sentinels")

• Environmental Health Monitoring (EHM) = any type of 
health monitoring that does not require use of live 
animal sentinels



There are two major types of EHM:

• Exhaust Dust Testing (EDT) = EHM via swabbing plenums or 
using in-line media for cages that filter at the rack level. 

• This is vendor-independent terminology, but you may have heard this called, 
Exhaust Air Dust (EAD®), Environmental Diagnostics (Edx), EnviroRax, Sentinel™ 
EAD® or Sentinel2™, or Intercepter EAD®.

• Sentinel-Free Soiled Bedding (SFSB) = EHM via transferring 
soiled bedding into a cage or bin and exposing media or 
swabs before sending to the laboratory.

• This is vendor-independent terminology, but you may have heard this called, 
Shake & Bake, PathogenBinder™ , REPLACE, or Sentinel Swab.



Supplemental EHM can include:

• Direct Colony Sampling (DCS) = EHM via testing the 
research colony directly such as via feces, cage swabs, 
etc.

• This is a common supplemental strategy

• Room & Equipment Monitoring (REM) = EHM via testing 
bedding dump stations, IVC rack pre-filters, cage 
change stations, BSC, floors, etc.

• This is uncommon as a main strategy



Taking a step back, 
what evidence is there 
for soiled bedding 
sentinels?



In 2016, there was a systematic review that 
evaluated the efficacy of soiled bedding sentinels.

de Bruin 2016



As of 2016, only 15 articles, 
conference presentations, or 

posters had been published on the 
efficacy of soiled bedding 

sentinels.

de Bruin 2016



Sufficient data to conclude soiled bedding 
sentinels are effective for ONLY 5 pathogens.

MHV, MPV, TMEV
Helicobacter spp.

Fur Mites*

de Bruin 2016

Sufficient data to conclude that soiled bedding 
sentinels are INEFFECTIVE for Sendai Virus



Try not to hold 
new 3Rs 

changes to 
higher standards 

than the 
status quo



Use equal/equivalent standards for the 3Rs.



Our goal was to establish the evidence base 
behind environmental health monitoring.



Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses

PRISMA Guidelines

SYRCLE Guidelines
Systematic Review Center for 

Laboratory Animal Experimentation

Liberati 2009; Moher 2009; Hooijmans 2014 

Our review has high rigor & objectivity, 
avoiding bias and cherry-picking.



We searched 3 databases to identify articles

• Peer-reviewed

• In English

• Rats or Mice

• Biological Monitoring OR 
Environmental/Health/Hygenic/Microbiological/Rout
ine Sampling/Monitoring/Surveillance OR Exhaust 
Air/dust/debris

20% of extraction was replicated by a second reviewer

*Conference abstracts were NOT included



For each article we coded:

• Sampling type: SBS, EDT, SFSB, etc.

• Pathogen Evaluated: 
• Type (Bacterial or Fungal = Parasites = Virus)
• Importance (3Month/Annual Panel = Supplemental Panels)

• Did the sampling type detect the pathogen? (Yes/No)

This allows us to use statistical models to determine the 
detection rate of each sampling method.



Data were analyzed via descriptive statistics & 
mixed linear logistic regression. 

Independent Variables
Sampling Type 
Pathogen Type
Sampling Type*Pathogen

Dependent Variable
Detection (Yes/No)



Thank you to 
- Caroline Starla Clement for 
data collection
- Joe Garner for statistics & 
supervision



RESULTS

A total of 33 papers 
were included.
(>2x as many as SBS in 2016)



EHM is superior to SBS 
based on 

logistic regression



Results: Environmental health monitoring detects pathogens more often 
than soiled bedding sentinels, regardless of sampling method or 
pathogen type or importance.
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Results: Environmental health monitoring detects pathogens more often 
than soiled bedding sentinels, regardless of sampling method or 
pathogen type or importance.
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EHM 
Detection = 
96% +/- 2%

SBS 
Detection = 
76% +/- 5%



Results: Environmental health monitoring detects pathogens more often 
than soiled bedding sentinels, regardless of sampling method or 
pathogen type or importance.
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EHM is superior to SBS 
based on 

descriptive statistics



For viral agents, EHM has some superior detection.

Viral Agents
SBS EDT SFSB DCS

EHM Detected 
Where SBS 
Failed?

LDEV 1/1

LCMV 1/1

Murine Hepatitis Virus 2/2 2/2 1/1 1/1

Murine Norovirus 8/8 5/6 4/4 4/4

Murine Parvoviruses 4/4 3/3 2/2 2/2

Murine Astrovirus 3/3 2/2 1/1 2/2

Murine Rotavirus 0/1 0/1

Sendai Virus 0/1 1/1 Yes (1)

TMEV 1/1 1/1
# articles pathogen detected/# articles pathogen evaluated



Bacterial Agents SBS EDT SFSB DCS EHM > SBS

Chlamydia muridarum 1/1 1/1

Citrobacter rodentium 1/1 1/1

Corynebacterium bovis 2/2

Helicobacter spp. 7/8 8/8 4/4 6/6 Yes (1)

Klebsiella spp. 2/2 2/3 1/1 2/3

Mycoplasma spp. 1/1 1/1 1/1

Proteus mirabilis 2/4 4/4 2/2 2/3 Yes (2)

Pseudomonas aeruginosa 1/1 1/2 1/1

Rodentibacter spp. 5/8 9/9 2/2 7/7 Yes (3)

Staphylococcus spp. 5/6 5/6 2/2 6/6 Yes (1)

Streptococcus spp. 2/2 0/1 0/1 2/3

For bacteria, EHM has clear superior detection.

# articles pathogen detected/# articles pathogen evaluated



For fungi & parasites, EHM has clear superior detection.

# articles pathogen detected/# articles pathogen evaluated

Fungal Agents SBS EDT SFSB DCS EHM > SBS

Pneumocystis spp. 0/2 2/2 Yes (2)

Parasites SBS EDT SFSB DCS EHM > SBS

Ectoparasites (Myobia musculi, 
Mycoptes musculinus, 
Radfordia affinis)

3/7 7/7 3/3 6/6
Yes (4)

Entamoeba spp. 4/5 5/5 2/2 6/6 Yes (1)

Pinworms (Aspiculuris spp. 
Syphacia obvelata)

4/5 4/4 2/2 4/4
Yes (1)

Spironucleus spp. 2/3 1/1 2/2 3/3 Yes (1)

Tritichomonas spp. 3/4 4/4 1/1 4/4 Yes (1)



In 10 different articles, Exhaust 
Dust Testing or Sentinel-Free 
Soiled Bedding detected 
11 different pathogens, 
where SBS failed.
Murine Rotavirus, Sendai Virus, Helicobacter spp., Proteus mirabilis, 
Rodentibacter spp., Staphylococcus spp., Pneumocystis spp., 
Ectoparasites, Entamoeba, Pinworms, Spironucleus spp., 
Tritichomonas spp.



Environmental Health Monitoring helps 
replace rodents & save costs
• Across articles, 6876 rodents from 4 institutions are 

being replaced annually with environmental health 
monitoring.

• 9 Articles mentioned that cost-savings were identified 
from switching to environmental health monitoring



Limitations & Cautions from the Current 
Research
• Environmental Health Monitoring is so effective at 

detection that false positives are possible. 
• Any unexpected positives should be discussed with the 

diagnostic lab
• Proper cage washing is important to remove residual nucleic 

acid (see our resource page)

• More data would be beneficial for some pathogens, 
although consider prevalence & exclusion lists

• EHM may not be perfect, but it is better than sentinels



Benchmarking EHM: How common is 
environmental health monitoring (EHM)?



Baseline results from our year 1 survey 
are published in JAALAS.



Data were analyzed via descriptive statistics, 
mixed linear models, & thematic analysis.

Aleeza Stephens

***Caution: Today’s analysis is preliminary with only basic statistics



Although >120 participants responded each 
year, only 29 Participants replied in Year 1, 2, & 3.

Institution
82% Academic
18% Other 
(Industry, CRO, 
Government, etc.)

Roles of Primary Response
63% Vets
13% Managers
24% Other (techs, 
researchers, etc.)

Country
79% USA
21% Other
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Takeaway: Environmental health monitoring 
implementation is increasing over time.



What % of your institution’s routine colony health monitoring of mice 
& rats relies on primarily environmental health monitoring?
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implementation is increasing over time.
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How positive or negative are your attitudes, norms, self-
efficacy, and intent towards EHM?
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Takeaway: Attitudes & intent have increased in a statistically 
significant manner. (norms/efficacy numerically)
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What makes it difficult or impossible for 
your institution to use EHM?
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Takeaway: Barriers to EHM are decreasing 
especially “caging/rack”.
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Thank you to our current members



Subscribe to The 3Rs Collaborative’s 
newsletter for a copy of these slides & 

practical 3Rs Resources

https://bit.ly/3RC_Newsletter



Today’s Schedule
• Introduction, Systematic Review, & Survey Updates – 

Megan LaFollette

• Program Overviews & Research from Brianna Hible, 
Wendy Williams, and Marnie Metzler

• 3RsC Resources by Caroline Winn

Time for 1-2 questions after each presentation

Additional time for questions at the end



Jens M
artensson

Environmental 
Health Monitoring

A scientifically backed guideline to conversion 
when you have multiple different rack types

Brianne Hibl, DVM, DACLAM

Clinical Veterinarian;  Assistant professor

University of Tennessee Health Science Center



Jens M
artensson

• Overview of EHM and detection methods

• Mouse data
• SBS vs EDT using a modified system
• SFSB vs SBS – pet shop mice

• Rat data
• SBS vs EDT using a modified system vs SFSB

• Take home points on facility conversion

Outline:

55



Jens M
artensson

• Environmental Health Monitoring (EHM):
• A variety of diagnostic sampling methods used to indirectly or directly perform rodent colony health surveillance 

without the use of sentinel animals
• Includes EDT and SFSB

• Exhaust Dust Testing (EDT):
• The use of swabs or a fibrous media to collect dust and nucleic acid that accumulates in primary housing equipment 

such as an individually ventilated cage (IVC) exhaust system. Most commonly associated with exhaust air dust 
(EAD™) testing or exhaust debris testing (EDx) where cage level filtration does not occur and the sample is 
representative of an entire housing unit such as a rack of IVC cages. 

• Further specified into plenum swabbing or In-line media

• Sentinel-Free Soiled Bedding (SFSB)
• The serial sampling or pooling of soiled bedding from rodent colony cages which is then sampled by either swabs or 

fibrous media for particulates and nucleic acid. Procedurally resembles a soiled bedding sentinel (SBS) program and 
commonly used where static caging or IVC with cage level filtration of exhaust air occurs.  

• Further specified into Indwelling media/swabs, Indwelling agitation, Indwelling stagnant, or Single exposure

Definitions:

56



Jens M
artensson

Mouse studies:
SBS vs EDT (modified connection)

SFSB and EDT vs SBS (pet store mice)
57



Jens M
artensson

• Background:
• Various IVC rack systems present cross campus
• Allentown
• Alternative Design
• Animal Care Systems
• Other (Innovive, Static cages, ColonyRack social cages)

• EDT of in-line media can be performed on direct exhaust racks using manufactured devices
• Allentown (Sentinel® and Sentinel2®)
• Tecniplast (Interceptor)
• No verified system for Alternative design cages

• Study design (3-mo. health monitoring period):
• Determine if Sentinel2 (external device) can be modified to work with Alternative Design racks
• Compare modification (In-line EDT) to SBS (Two CD-1 elite SBS mice per rack side)
• N of 6 double sided racks – max of 140 cages per rack
• Hypothesis:  The modified EDT device would detect pathogens at an equal or superior rate than SBS

Mouse Study #1: SBS vs EDT (modified system)

58

               Direct exhaust
                          Direct exhaust
-----------------------   Indirect exhaust  
------------------------------------------------------------  Indirect or no exhaust

--------------------------- X



Jens M
artensson

The modified design:

C
urrent design:

O
riginal design:

59



Jens M
artensson

Results:

60

• N of 6 racks

• SBS detected 50% of 
pathogens on a single rack, 
while all remaining racks 
detected <36%

• EDT detected no less than 
75% of pathogens, with 4 
of the 6 racks detecting 
100% of pathogens



Jens M
artensson

Results:

61

Detected 
via EDT 
but NOT 

SBS



Jens M
artensson

• Background:
• Previous studies (pending publication) determined that agitated cages containing collection media 

(adhesive swabs or Reemay filter material) could detect non-excluded pathogens at rates similar or 
superior to SBS

• Research question: How would these methods perform with agents of exclusion?

• Study Design:
• 4 cages of “dirty” animals (PCR and serology tested at the start of the study)
• 4 pet shop mice
• 1 contact sentinel/amplifier mouse

• Soiled bedding from pet store mice mixed in a 1:5 ratio with soiled bedding from standard animals
• Health monitoring conducted via:
• SBS
• SFSB (shaken cage) with 3 different media types (monthly Reemay filter, 3-month Reemay filter, Adhesive swabs)
• EDT (exhaust filter) ** Modified Reemay filter added to cage type

Mouse Study #2: EHM vs SBS (pet shop mice)

62



Jens M
artensson

Results:

63

• Statistical significance in the 
percentage detected via SFSB 
(monthly filter) as compared     
to SBS.  Near-significance for    
all other SFSB media
• P=0.075 for 3-month filter
• P=0.056 for Adhesive 

swabs

• EDT using modified system 
more reliable than SBS, but not 
as reliable as SFSB 
• Data present, but not 

discussed on future slides
• More research needed to 

perfect system
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Detected 
via SFSB and 

EDT but 
NOT SBS

• SFSB detected parvovirus infections while SBS did not.
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Detected 
via SFSB but 
NOT SBS

Detected 
via SBS but 
NOT EHM

• SFSB detected helicobacter speciation (H. bilis 
and H. hepaticus) and Proteus while SBS did 
not.
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Detected 
via SFSB but 
NOT SBS
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Jens M
artensson

Rat study:
SBS vs EDT vs SFSB

67



Jens M
artensson

• Background:
• Various rack systems present cross campus for rats
• Allentown
• Alternative Design
• Static racks

• Goal:  To determine sentinel free methods for health monitoring

• Study design: 7 Alternative design racks monitored for a 3-month 
health monitoring period
• Modified in-line EDT (Sentinel2) – Top image
• SFSB (PathogenBinder) – Bottom images
• SBS (two SD rats per rack side)

• Hypothesis:  Animal-free methods (SFSB or EDT) would detect 
pathogens at an equal or superior rate than SBS

Rat Studies:

68

               Already proven to work with EDT
                         Direct exhaust, works for mice, should work for rats
                Indirect exhaust, no EDT  

During change-out  
 

                                 Storage



Jens M
artensson

Results:

69

• Statistical significance in 
the percentage detected 
via SFSB vs SBS

•  Near-significant results 
for EDT vs SBS (P=0.08)

• No significant differences 
between SFSB and EDT  
(P = 0.77)
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Detected via 
SFSB and 
EDT but 
NOT SBS

Detected via 
SBS but 

NOT SFSB 
or EDT

Detected via 
SBS and 
SFSB but 

NOT EDT



Jens M
artensson
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Rat pathogens detected via EHM:

• Beta strep group B  (1/5 racks)
• Campylobacter (4/4 racks)
• Chilomastix (2/6 racks)
• Entamoeba (6/6 racks)
• Helicobacter genus (7/7 racks)
• H. ganmani (5/5 racks)
• H. rodentium (5/5 racks)

• Hexamastix (2/3 racks)
• K. pneumoniae (3/6 racks)
• P.  mirabilis (5/7 racks)
• R. heylii (4/5 racks)
• Rat Polyomavirus 2 (RPyV2 (5/5 racks) 
• Spironucleus muris (1/3 racks)

Pathogens detected via SFSB:

• Beta strep group B (2/5 racks)
• Campylobacter (3/4 racks)
• Chilomastix (6/6 racks)
• Entamoeba (6/6 racks)
• Helicobacter (7/7 racks)
• H. ganmani (3/5 racks)
• H. rodentium (5/5 racks)

• K. oxytoca (1/3 racks)
• K. pneumoniae (3/6 racks)
• P. mirabilis (6/7 racks)
• Rodentibacter (5/5 racks)
• Rat Polyomavirus 2 (RPyV2) (5/5 racks)
• Spironucleus muris (3/3 racks)

Pathogens detected via EDT:
Bacteria Parasite VirusGood, but not perfect:



Jens M
artensson
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Rat Pathogens missed via EHM:

• Beta strep group B (3/5 racks)

• Beta strep group G (3/3 racks)

• K. oxytoca (1/2 racks)

• K. pneumoniae (1/6 via SBS only, 4/6 racks total)

• S. aureus (5/5 racks)

Missed via all methods:

• Pneumocystis (??)
• Not detected via any methods in trial 

experiment, but previous positives via SBS and 
later positives via EDT

Detected via SBS but not EHM:

Bacteria Mycotic

Direct colony sampling if needed
More rat data needed!!!



Jens M
artensson
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Take-home points:
• Conversion is not only possible, but 

probable, even when you have 
numerous rack types

• Our current facility health monitoring:
• 100% live-animal sentinel free
• All direct exhaust systems are using EDT
• Static and indirect IVC’s use SFSB

• Both EDT and SFSB are better than SBS 
for most pathogens, but it’s still not 
perfect.  

• Direct sampling has benefit if a disease 
is suspected.
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Environmental Health 
Monitoring:

 Mixed Methods 
&

Mixed Results

Wendy R. Williams, DVM, MS, DACLAM
Director and Attending Veterinarian
Division of Comparative Medicine
Associate Professor of Research

Department of Pathology



Data supporting 
environmental health 

monitoring encouraged us 
to slowly transition from 

soiled bedding sentinels.



Our Process

• Tandem SFSB + EDT + SBS for 2 years

• Disposable and reusable cages of several types

• Shake & Bake and Sentinel™ EAD® and Sentinel2™

• Study comparing SFSB vs. EDT vs. SBS in disposable cages

• Study evaluating prevalence and timing of positive bedding on 

positive results with SFSB and Helicobacter in disposable cages



SFSB vs. EDT vs. SBS
• Disposable caging on IVC racks

• Sentinel2™
• Shake & Bake
• SBS

• Samples collected after 3 months 
• EDT and SFSB: PCR (n = 25)
• SBS: Serology + PCR (n = 42)



Results: Both methods of environmental health 
monitoring detect more agents more frequently 

than soiled bedding sentinels in disposable caging.

Positive Racks By 
Method

# Positive Detections by 
Agent

# of 
Positive 

Racks

% Positive Racks by 
Agent†

SFSB EDT SBS SFSB EDT SBS SFSB EDT SBS

Proteus spp. + + - 9 4 0 16 56 25 0

Rodentibacter spp.
+ + - 10

12 0
13

77 92 0

Astrovirus + + + 7 1 2 8 88 13 25

Tritrichomonas - + - 0 5 0 5 0 100 0

Entameoba + + - 7 2 0 8 88 25 0

Klebsiella spp.
+ - - 1

0 0
1

100 0 0

Pseudomonas spp. - + - 0 1 0 1 0 100 0

Staphylococcus spp. - + - 0 1 0 1 0 100 0

MNV
- + - 0

1 0
1

0 100 0

TOTAL 20 15 2 34 27 2 22 91 68 9

Racks	positive	for	at	least	one	agent	by	agent	and	method,	and	percent	positive	by	agent	and	method	(SFSB,	EDT,	SBS1	or	SBS2).	

* + = detected, - = not detected; SBS1 or SBS2: double-sided racks required one sentinel cage per side, if one sentinel 
was positive, the SBS rack score was +.
† Number of detections divided by positive racks with at least on detection.



Results: Both methods of environmental health 
monitoring detect more agents more frequently 

than soiled bedding sentinels in disposable caging.

0

5

10

15

20

25

30

35

Racks Individual
Detections

Distinct Pathogens
Detected

Results By Method

SFSB EDT

SFSB = 20
EDT = 15

SFSB = 34
EDT = 27

Po
sit

iv
e 

0

10

20

30

40

50

60

70

80

90

100

SFSB EDT SBS

Percent Positive Racks

Pe
rc

en
t

(n = 22 positive 
racks)

SFSB = 91%
EDT = 68%
SBS = 9%

SFSB = 5
EDT = 7
SBS = 1

(n = 25 racks)



Sensitivity of PCR on SFSB for detection of 
Helicobacter species
• Shake & Bake
• Assumption: 10% prevalence on a known
  positive rack
• 5 experimental groups, n = 14 cages per group

• A: positive bedding added at wk 3
• B: positive bedding added at wk 6
• C: positive bedding added at wk 9
• Negative control
• Positive control

• Filter media removed at 12 wk, submitted 
  for PCR to Helicobacter spp.



Results: SFSB has low sensitivity when identifying 
Helicobacter spp. in the face of low prevalence.
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What It All Means 

• Both SFSB and EDT sampling are superior to SBS evaluated by PCR 

and serology.

• SFSB may be preferable to EDT for viral agents.

• Bacteria are detected well by both SFSB and EDT.

• Either SFSB or EDT may be acceptable for routine colony 
surveillance in disposable cages.



Making the Leap 

Stakeholder Interest and Support
Cost Analysis

Know Your Pathogens and Prevalence
Be Flexible 
Be Patient



New pathogens and positive results…
What to do with them?

It Depends!

Vendors

Resource
s

Support

Choose Your 
Battles Wisely



Lessons Learned

• SFSB and EDT > SBS
• Be careful what you look for
• Dilution effect and low prevalence may hide things
• There’s a place for tried and true
• Direct testing imported animals 
• Direct testing suspected outbreaks
• Necropsy and histopathology on weird stuff
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Switching to Sentinel Free Soiled 
Bedding Testing – Sweat, Blood, Tears, 

Feces, and Sarcasm

Marnie Silverstein Metzler, DVM, PhD, DACLAM
mgsilver@ncsu.edu 

mailto:mgsilver@ncsu.edu


Always start with a good history…

• Small rodent census: 2000 mice, 100 rats
• Trimester program consisting of soiled bedding sentinels 
• Outbred mice (NOT excluded - Strep sp, K. oxytoca, K. 

pneumoniae, P. pneumotropica, P. aeruginosa, P. 
mirabilis, and S. aureus)

• Samples from sentinel cage
– Serology
– Fecal PCR – pinworms and Helicobacter
– Environmental swabs



Road map to…

9/21 Start at 
NCSU as 
Clinical 

Veterinarian

12/21 Now 
the  only 

Veterinarian 
at NCSU

1/22 Mouse 
SBS 

trimester 
surveillance

5/22 Rat 
DCS added 

to trimester 
surveillance

9/22 Start 
SFSB 

comparison 
testing

1/23 Side by 
side by side 
comparison 



Recipe for…

Exhaust Air Duct 
Testing1 

Soiled Bedding 
Sentinels2

Sentinel Free Soiled 
Bedding3

EAD and SFSB media set up to run side-by-side with SBS over a 4 months sampling period.
Three racks were chosen for testing in a “dirty” room recently cleared of MHV

1. Allentown Sentinel™ 2. IDEXX BioResearch’s Opti-Spot® 3. Charles River, PathogenBinder™  



Infectious disease PCR testing showed differences in 
agents detected

SBS EAD SFSB
Norovirus + + +
Campylobacter NT + +
K. pneumoniae - + +
Helicobacter genus + + +

H. bilis - + +
H. ganmani + + +
H. hepaticus - + +
H. mastromyrinus - + +
H. typhlonius + + +

SBS EAD SFSB
P. mirabilis +** +** -
R. heylii NT + +
R. pneumotropicus NT + +
Spironucleus muris + + +
Tritrichomonas + + +
Demodex NT + +
Entamoeba + + +
Pinworms - - +*

NT: Not Tested
*: Confirmatory testing was negative
**: not excluded for in sentinel mice



Copy numbers and direct contact transmission 
explain most of the variation

New SFSB Media
Old SFSB Media
EAD Media





May 2023
•Room 142 tests 
positive for Syphacia
•No rat samples

May 2023
Room 142 confirmatory 

testing positive for Syphacia

August 2023
Other rooms test 
negative for Syphacia … 

Sept 2023
“Rodent supervisor” resigns, 

auditing reveals ACTs not 
trained on SFSB



Where do we go from here?

• Global staff retraining occurred end of Sept
• SFSB boxes reset for November sampling
• Room 142 started on Fenbendazole diet
• Decontamination and additional room 

treatment pending November sampling



Lessons Learned, Questions to Ask
• Timing is everything

– Is the time right for your institution? 
– Can you leverage new leadership?
– Are your investigators ready for change?

• Make sure your team is ready
– Do you have a trusted staff?
– Are you be prepared to be very hands on?

• Be prepared to find all the potholes and all the 
pathogens

– Don’t look if you don’t want to find – but, really 
it’s there anyways…

– Do you have the resources to test/treat?



Use Your Resources
• Talk to colleagues
• Talk to the labs/vendors
• AALAS presentations/ 

posters
• The 3Rs CollaborationAALA

S



Final Thoughts
• Communicate well, 

communicate often
• Be present
• Be patient
• Be flexible
• Don’t be afraid to ask for 

help
mgsilver@ncsu.edu 

mailto:mgsilver@ncsu.edu
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3RsC Resources
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12:30-2pm



The 3RsC has extensive resources to help 
make replacing sentinels easier



Our SOPs can help you start



Our excel can help you analyze cost



Advice on How to Switch
1. Reference the 3RsC Website & determine which method(s) 

are right for your Institution

2. Reach out to your diagnostic vendors to determine their 
EHM preferences

3. Gather an internal advocacy group & create a plan to switch
1. Hybrid? Gradual? Parallel? Cold Turkey?
2. Order any supplies 

4. Communicate to everyone & train!

5. See the PDF from AALAS 2022 & CALAS 2023 for case 
studies



Institutions have made the change



A cautionary note on the recent article, “Assessing 
Methods for Replacement of Soiled Bedding Sentinels in 
Cage-Level Exhaust IVC Racks”
You may have seen this recent article that concludes that SBS is superior to EHM and are now concerned 
about switching. Unfortunately, this article suffers from severe flawsThe 3RsC EHM Initiative will be 
writing a letter to the editor describing them and asking for retraction or extensive editing. What is wrong 
exactly?

Mainly, SBS & SFSB are not compared on equal grounds and therefore the conclusions made are 
inherently faulty and therefore should not be construed to contradict a literature base of over 40 studies 
supporting EHM.

• SFSB samples were pooled at the room level while SBS taken at the rack level
• SBS samples were supplemented with DCS (therefore bolstering the sensitivity of SBS), but described 

as “SBS” > no true conclusions can be drawn about SBS alone
• Substandard, outdated media was used for SFSB
• Large amount on incomplete data sets
• Inappropriate use of statistics for the conclusions drawn


