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* Discuss the rise in human and animal cases of
tularemia in Minnesota over the past three years

Course » Describe the sentinel laboratory testing algorithm
Objectlves for ruling out F. tularensis

* |dentify the biosafety concerns for laboratorians
when working with potential F. tularensis specimens




Tularemia in Minnesota

Maria Bye, MPH | Senior Epidemiologist
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Presenter Notes
Presentation Notes
Good morning! I am a zoonotic diseases epidemiologist at the Minnesota Department of Health. Thanks for having us here to talk about tularemia.


Francisella tularensis

* Tier 1 Select Agent

* Many countries researched or stockpiled it as a bioweapon

* One of most pathogenic bacteria known

* Infectious dose of 10 organisms

e Persists in the environment


Presenter Notes
Presentation Notes
Francisella tularensis, is a gram-negative cock-obacillus. It is a Tier 1 Select agent, meaning that it is among biological agents that present the greatest risk of deliberate misuse. It has been researched as a potential bioweapon in the past by the US, Russia, Japan, Britain, and likely others.  In the 1950’s and 60’s, The Soviet Union and the US stockpiled it as a bioweapon. 

One reason for this is that F. tularensis is one of the most pathogenic bacterium known: being exposed to only 10 organisms can cause disease in humans.  In 1958, four men were intentionally exposed to only 14-18 aerosolized bacteria and all became ill with pneumonic tularemia.

Francisella can also survive in the water, soil, and decaying animal carcasses for an extended period of time. 


Global Distribution

Source: Anders Johansson, Umea University, Umea, Sweden and de Carvalho et al., 2007


Presenter Notes
Presentation Notes
Tularemia has a wide geographical distribution. The disease is found throughout the Northern Hemisphere and is starting to creep south as well. 



Tularemia is most common in the central US

Average annual tularemia incidence, by race —
United States, 2011-2022

Source: https://www.cdc.gov/mmwr/volumes/73/wr/mm735152al.htm


Presenter Notes
Presentation Notes
Approximately 200 cases are reported in the US every year. Tualremia cases increased 60% in the decade between 2011-2022 from the previous decade. It has been reported in every state except for Hawaii. Four central states—Arkansas, Kansas, Missouri, and Oklahoma– report half of all cases. Martha’s Vineyard ni Massachusetts is also a high density area, and along the west coast. However, you can see that we do get cases here in Minnesota.


Human and animal tularemia cases

have been reported from all over
the state in the past 10 years
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The Twin Cities metro has hot spots
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Consumption of infectad Contaminatad mouth pars

wild game and claws of compamion
animals
Arthropod bates

Contact with contarmnated

\ &
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Presenter Notes
Presentation Notes
F. tularensis has a wide range of ways to infect its hosts. A person can get sick by ingesting contaminated water or tissues from an infected animal. The bacteria can become aerosolized and enter the body via inhalation. This can happen by mowing over an animal,  soil disruption, grinding up of infected carcasses, or hissing of infected cats. The bacteria can enter the skin through contact with mucous membranes and broken skin. Arthropod vectors are the most common mode of transmission in the United States. Several tick species can transmit the bacteria, but in Minnesota, the primary vector is the American dog tick. The deer fly is the most common biting fly involved in tularemia transmission in the US but mosquitos and fleas can also carry and transmit the bacteria.





Tularemia routes
of exposure



Presenter Notes
Presentation Notes
Due to the low infectious dose and ease of aerosolization, Francisella is a risk to laboratorians. Eric will talk more about that later.





Tularemia Transmission Routes, Human Cases,

MN, 2004-2025*

Zoonotic
Waterborne
40%

Vectorborne

Inoculation

Transmission Route

Inhalation

Unknown

0% 10% 20% 30% 40% 50%
Percent of cases

*Data are preliminary as data collection is ongoing
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Presenter Notes
Presentation Notes
More than 200 animal species, both wild and domestic can be infected with tularemia. These range from birds to amphibians to reptiles to fish. Tularemia outbreaks in humans have been associated with animals like pheasants and non-human primates. Raptors, quails, marmosets, mink, horses, beluga whales, and harbor seals have all tested positive for the disease. However, the primary wild animals are of course rabbits and rodents. Ticks maintain the bacteria in populations and also act as reservoirs. Cats are the primary domestic species we think of getting tularemia, but we’ve also had dogs test positive in Minnesota the past few years.�


F. tularensis tularensis F. Tularensis holarctica

(Type A) (Type B)
More pathogenic

Direct contact

I' '.&J \ T B {'—. e )
I\ Contaminated ype | Contaminated )

O / Sl Fuw aber J
wSoil fwater A - g ’

e "
- o —
s, I~

-~ _—

P - N
o~ S 4 LY ! - -9
= A o
. N 1
S T & ’
st n:xn)

..‘--.--"- J-'_‘I'J k
Lagomarphs Voles

Image from: Dinc, Gokcen & Demiraslan, Hayati & Doganay, Mehmet. (2017). Unexpected Risks for Campers and Hikers: Tick-Borne
Infections. International Journal of Travel Medicine and Global Health. 5. 5-13. 10.15171/ijtmgh.2017.02.


Presenter Notes
Presentation Notes
There are two Francisella subspecies of note: Subspecies tularensis, which was traditionally called Type A, circulates in a terrestrial cycle between small mammals like rabbits, ticks, and deerflies. This subspecies is found mainly in North America and is considered the most virulent subspecies. In contrast, subspecies holarctica, previously called Type B, is perpetuated in an aquatic cycle, with semi-aquatic rodents like muskrats or voles, as reservoirs. You can see why historically it was known as rabbit fever and deerfly fever.


Tularemia is seasonal

Tularemia month of onset,
 Most common in May—September 2001-2023

257

* Increase in insect bites/outdoor
activities

20

* Animal contact can occur year-round

=
o
1

Percent of total cases
=
|
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Month of onset

Source: CDC Tularemia Surveillance Statistics


Presenter Notes
Presentation Notes
Nationally, tularemia cases are most common in May through September, shown in the graph on the right. This is because people are more likely to be outside, so are more likely to get insect bites or have contact with animals. But of course, contact with animals can happen year-round. ��About 5 minutes.


There are six defined clinical forms, all often including fever

i

Ulceroglandular
Skin ulcer + swelling of
regional lymph nodes

a

Pneumonic
Cough, chest pain,
difficulty breathing

Glandular
Swelling of regional lymph
nodes

*

Oropharyngeal
Sore throat, mouth ulcers +
swelling of neck lymph nodes

Oculoglandular
Eye inflammation + swelling
of regional lymph nodes

§ 3

Typhoidal
Generalized symptoms


Presenter Notes
Presentation Notes
Symptoms of tularemia typically appear 3-5 days after exposure. There are six defined clinical forms of the disease. All forms usually include a fever, which could hit as high as 104 degrees. Other non-specific signs include chills, joint pains, and headache. The clinical form of the disease is tightly tied to how someone is exposed. For instance, if someone gets tularemia from an insect or animal bite, they may develop ulceroglandular or glandular tularemia, with swelling of the regional lymph nodes. If they are exposed via their eye, they will likely get oculoglandular tularemia, and if they eat contaminated material, they could get oropharyngeal.  If they breathe in the bacteria ,they will get pneumonic tularemia. A person could develop typhoidal tularemia after any kind of exposure. There have been increasingly recognized focal infections like meningitis, endocarditis, and septic arthritis.


Serology: Collect at least 14 days after illness onset
* IgM and IgG often rise concurrently

* False positives, due to non-specific binding and
cross-reactivity (especially to Brucella)

Culture: blood, scrapings of ulcers, conjunctival
swabs, lymph node aspirates/ biopsies, respiratory
specimens, depending on the form of iliness

PCR: Done at MDH PHL

New testing: metagenomic sequencing / pathogen-
agnostic testing
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Koskela and Hevra, Infect Immun (1982)


Presenter Notes
Presentation Notes
What tests should be done for tualremia? Serology is one option, but like many serologic tests, there are many nuances. Serology is ideally collected at least two weeks after illness onset because antibodies are not detectable until 2-3 weeks after osnet. IgM and IgG usually rise at the same time, and the once increased, both IgM and IgG may remain elevated for an extended time, maybe even several years. Because of that, serology is not helpful for testing for cure. Positive serologic tests should be interpreted in the context of a compatible clinical illness and exposure. 

False positive results by serologic testing can occur for many diseases, including tularemia. Non-specific antibody binding can lead to false positives by serologic testing. F. tularensis serologic tests may also cross-react with antibodies to some other bacteria, including Brucella.��In addition to that, F. tularensis can be isolated from clinical specimens including scrapings of ulcers, conjunctival swabs, lymph node aspirates or biopsies, blood or respiratory specimens (e.g. pleural fluid), depending on the form of illness. The Minnesota Department of Health also has a Laboratory Response Network PCR available. And, we have seen an increase in tularemia cases identified through new testing methods, like Karius or 16S broad spectrum sequencing.






Infection Prevention and Control

e Standard precautions Standard
* No person-to-person transmission PrecaUtions

* Isolation is not recommended

AUSTRALIAN COMMISSION
on SAFETY anc QUALITY w HEALTH CARE


Presenter Notes
Presentation Notes
When examining a patient with tularemia, standard precautions are sufficient since there is no person-to-person transmission. Likewise, isolation is not recommended. Standard disinfection practices can be used. 




Annual Number of Tularemia Cases, 2004-2025*
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Presenter Notes
Presentation Notes
Just to put
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Tularemia cases, 2005-2025

e 23 (53%) male
* Median age 45 years old (range, 1-91)

e 31 (72%) hospitalized for a median of 5 days, (range, 1-14 days)



Forms of Tularemia in Humans, MN, 2004-2025*

Oropharyngeal

Typhoidal

Pneumonic

Clinical Form

Glandular

Ulceroglandular

0% 10% 20% 30% 40% 50% 60%

Percent of cases

*Data are preliminary as data collection is ongoing



2025 Clinical Forms

§ 3

3 3 2 §

Ulceroglandular Pneumonic Typhoidal

1 g%

1

B

Glandular Oropharyngeal


Presenter Notes
Presentation Notes
Talk about exposures


Testing methodologies

Culture-

confirmed Serology Karius

2 cat bite wounds 1 1gG+/IgM-

2 lymph node

11gM +/ IgG- 1 Karius positive

2 blood culture

1 tick bite wound 11gG+/ IgM+




Ulceroglandular tularemia

7/27/25 7/30/25 8/4/25



Human Tularemia Cases, 2004-2025*
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Presenter Notes
Presentation Notes
Before 2024, we had only had two other pneumonic tularemia cases, shown here in blue, one in 2017 and one in 2018. You’ll see that in addition to the pneumonic case we had this year, we identified four pneumonic cases in 2024.


Recent pneumonic cases

e Seven pneumonic cases identified
2024-2025

* F. tularensis identified in blood
cultures, pericardial fluid, and lung
lymph nodes

* Most looked like community-acquired
pheumonia



Presenter Notes
Presentation Notes
Of these five pneumonic cases, four were diagnosed through positive blood cultures and one through positive pericardial fluid. At  the time of positive culture, tularemia was not on the differential for any of the cases. Most looked like any other community-acquired pneumonia. 


An excuse not to do yard work?



Presenter Notes
Presentation Notes
All pneumonic tularemia cases were exposed through landscaping or mowing the lawn. You’ll see here pictures of animal carcasses MDH staff found while doing site investigations at the exposure site for a couple of the cases. This is a subtle exposure that cases may not be aware of, and provider likely wouldn’t think to ask about.


Occupatlonal exposure with F.
tularensis is ‘“‘an accident which
seems...to befall practically all
laboratory workers Who attempt

the cultivation”

-Medical Research Council of England, 1922



Presenter Notes
Presentation Notes
Having unexpected positive F. tularensis cultures can lead to lab exposures. I love this quotation from the Medical Research Council of England in 1922. It really emphasizes the pathogenicity of the bacteria.


Thank you!

Maria.Bye@state.mn.us

651-201-4575
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Francisella tularensis: the laboratory side

Aaron Barnes, MD, PhD | EPR Lab Supervisor



Francisella tularensis - General

Subspecies Locations Common Hosts V|rule.nce
(EEE)
F.t. tularensis N. America Rabbits, other High
(Type A) rodents
F.t. holartica Europe, Asia, N. America Widespread Medium-High Associated with aquatic
(Type B) environments
F.t. mediastica Central Asia, Russia Various small Medium-Low Poorly studied; no definitive
mammals human cases identified to
date

F. novicida N. America (mostly western  Widespread Low

U.S.)



Francisella tularensis — Culture

F. tularensis requires cysteine supplementation;
poor growth on SBA; no growth on MAC/EMB

24 hour growth:

 Little to no growth
« Tiny, pinpoint colonies

48 hour growth:

White to grey / bluish grey
Opaque

Flat colonies with smooth edges
1-2 mm diameter

48 hours



Francisella tularensis — Cell morphology

« Pleomorphic, Gram negative coccobacilli Vo ; . ke o

Extremely tiny A e I v W (RS

+ 0.2-0.5 pm x 0.5-0.7 ym G B ot ¥ e
* Poorly staining oy -
. I-”.. ' % y i‘

« Can appear Gram variable ot R

Can look like Brucella spp.

~
i
wl & &
- - =
. . .
# . "
= . W=
" g " - -
- 3 _ :
5 L - 5 e 3
& L A -
- et 5 ¥
- ar 5 i
& LA
L F -
- iy "
is f
L




Francisella tularensis — Biochemical Tests

» Misidentification using automated detection systems T
is common so classic biochemical testing is Test

preferred. . .
| o Oxidase Negative
» Vitek NHI panel may identify as:
" Aggregatibacter spp. Catalase Weak positive*
» Haemophilus influenza
. Bruker MALDI Motility Negative
« Typically no ID, but Oligella spp or , ,
Psychrobacter spp have been reported. Nitrate Negative
« If F. tularensis is suspected, do not perform testing Urea Negative

using automated systems

-lactamase  Positive
« Aerosol generating potential B

* Catalase can appear negative



Colony morphology

Gram stain morphology

* Small, shiny, grey, flat colonies with

) [ o\ i
Fran CISEIIG tUIa renSIS * Slow growings(r:git;uergice)rsvisible growth) * Gram nEgaetri\\ff::gccobacilli

¢ Faintly staining

* Cysteine requirement

Y

Oxidase

When to refer an isolate to MDH for rule-out: @D GD

A 4 A

i B i OCh e m i cal tests : Rule out Haemophilus spp. Do not refer isolate
- Oxidase, urease, nitrate negative oroceed with routne
g identification
 B-lactamase positive ! !

Haemophilus spp. Haemophilus spp. '\
ruled out identified

h 4

« Gram stain:

« Gram negative coccobacilli plactamase |
 Faintly staining | |
o Very tiny Negative Urea & Nitrate
« Colony morphology (Chocolate agar): —
. . Do not refer isolate j’ ‘i
* Sma”’ Shl_ny, gr:ay COlonIeS * F. tularensis ruled out Nega:tive CPositive
 Flat colonies with smooth edges " Proceed with routine
« Slow growing (48 hours for visible growth) Refer isolate Do not refer isolate
* F. tularensis can not be e F. tularensis ruled out

ruled out * Proceed with routine
e Call MDH-PHL identification




F. Tularensis — Testing at MDH-PHL

Typical source: isolated colony

~,

Tissue

N
RT-PCR #1 f/f A e
Francisella spp. 10 15 20 25 30

2
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F. Tularensis — MDH-PHL: Culture

CDC PHIL: 11762

F. tularensis on CHOC media, 48 hrs
post-inoculation

Poor or no growth
* SBA/ blood agar
e MAC

e EMB

PHIL: 12510

F. tularensis on CHAB media, 48 hrs post-inoculation


Presenter Notes
Presentation Notes
CHAB: Cysteine Heart Agar w/ sheep’s Blood (~9%)
Note the shiny, green color of the raised colonies



F. Tularensis — MDH-PHL: Microscopy

Direct fluorescent antibody (DFA)
labeling of F. tularensis highlighting
the coccobacillary morphology

(polyclonal antibody; FITC; mag: 1,000X)

CDC PHIL:1905



Presenter Notes
Presentation Notes
CHAB: Cysteine Heart Agar w/ sheep’s Blood (~9%)
Note the shiny, green color of the raised colonies



Differentiating F. tularensis from other similar Gram-

negative bacteria

Oxidase variable
Urease - <+ variable -
Morphology ‘ Very tiny CCB Tiny CCB Small CCB Small CCB ‘
B ) W d, blood,
Specimen source Almost any [ s Blood, CSF, other oun . 00
marrow resplratory
Motility - - — -

Factors X or V
requirement?

Cysteine requirement? -+ - - -




F. tularensis — Other testing

* Serology
* Widely available at commercial labs
e Variable clinical utility
* 10-20-day lag typical for antibody development
* Not useful as test-for-cure
* Can cross-react (esp. w/ Brucella spp. antibodies)

* Antibiotic susceptibility testing (AST)
e Susceptible to Gent, Cipro, Doxy
e B-lactams not used
e FTU-1: a class A beta-lactamase

* Natural changes in resistance patterns are
functionally non-existent

* On rare occasions, AST can be done (but not at the
local level)



Presenter Notes
Presentation Notes
Gentamicin preferred for severe tularemia
Tularemia meningitis generally requires combination therapy: ID needs to be involved

Francisella does not have naturally occurring plasmids, dramatically limiting antimicrobial resistance changes
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Biosafety

Eric Lundquist | Biosafety Coordinator




Risk Assessment

“The process of evaluating risks that arise from agent
and laboratory hazards, taking into account the
adequacy of existing controls, prioritizing those risks,
and deciding if the risks are acceptable.”

Biosafety in Microbiological and Biomedical Laboratories (BMBL): 6 Edition



Who Does Risk Assessments?

* |deally, a multidisciplinary team
* Laboratory staff
* Infection Preventionists

* Management/supervisors

* Health and safety specialists
(biosafety, occupational health...)

* Facility staff



Hazard Analysis Worksheet

Process/Procedure Hazard Analysis Worksheet

What iz being azsezzed: Can be a whole process/multiple procedures, a single procedure, or commeon tasks in multiple procedures.

Wha was involved in the hazard analysiz: List all names of who Was invalved in the Hazard Analysis.

Date analysis was completed: Click or tap to enter a date

Identification of Hazards: Biological
Are infectious agents or clinical samples involved? D Yes D Mo If no, skip to the chemical section
If yas, what organisms may be found? List all organism that apply.
‘What zample types are received? list all types of samples that are expected (ie. swab in VTM, stool sample, et )
Typical routes of transmission? D Inhalation D Mucosal D Ingestion D Percutaneous
Is it 3 select agent? D =3 D Mo Tier 17 D
If an exposure were to occur without any mitigation what could happen?
D Minor illness D liness requiring physician visit D lliness reguiring D Hospitalization D Death without treatment
Waccination available? D Yes D MNa
Is the organism inact'wzmed?n Yas D Mo
If yes how? what steps are taken to inactivate the organism(s) in question?
Has inactivation been shown by testing? D Yes D Mo
‘What is the overall consequence if an exposure occurs, taking into account the information abowve?

Taking imto account a1l information in this subsection, what would happen if someone is expased to the organism, taking
into account the information above. What medical followup would be necessary?

* Add limks or citations to additional agent information to the references section

Are there potential asrosol-generating steps? D Yes D MNa

If yes what are they:
D Centrifuging D Inoculating media D Cooling loops D Pipetting D Pouring D Splitting D Decanting
D Removing caps D Heat Fixing D Blending D Grinding D Shaking D Sonicating D Vortexing
D Midng D Opening containers D Mixing with a Pipette D Crthier: If other, please specify.
If samples are pipetted:
Is the pipette blown uut?D ‘fas D Na
Is it a filter tip? [ Yes ] Mo
‘Whiat is the likelihood of an aerosol being generated and why?
Thinking of the steps identified and othr hazards involved in those steps what is chance of an exposure to a hazard
occurring and for how frequenthy and why?
‘Where are these steps currently done?
‘Where are the identifies steps being performed, for example biosafety cabinet, bench top, etc.
Are current mitigations and stzndard precautions sufficient to minimize risk? [ Yes [ Mo
If yes what are they: Describe the current mitigations that are in place and why they are sufficient to minimize the risk to
a hazard.
If no winy mot? (Rek Assessment Summary form must be filled cut): Describe the wihy the current mitigations are not sufficient to

minimize the risk to a hazard.

Valumes involwed
Waolume of sample received? Enter the typical amount of sample recieved.
Waolume pipetted during testing? What amownt of the sample is used during testing?
Does testing involve cultured material? D Yeg D Mo
If yes how much? Enter how much cultured material is used for testing.
Haowe is it used? What is the cultured material used for, for example, extraction, restreaking, etc.

Are sharps used? D Yes D No

If yes what kinds: D Scalpels D Syringes D Glazs slides D Jther: If other, please specify.

‘What zre they used for? Describe what the sharps are used for.

How are they disposed of ? Describe how sharps are disposed of.

Hawve safer sharps been considered? D Yes D Mo
If no wiy mot? Describe why safer sharps hawe not been considered.
If yes were they implemented? D Yes D No

If mot why not? Describe the reason safer sharps were not implimented.

Glass substituted with plastic where pn-ssible?D Yes D Na

Are ourrent mitigations and standard precautions sufficient to minimize risk?D Yes D Ma
If ves what are they: Describe the current mitigations that are in place and why they are sufficient to minimize the risk to
a hazard.
If o wihy mot? (Rek Assessment Summary form must be filled cut): Describe the why the current mitigations are not sufficient to
minimize the risk to a hazard.



Hazard Analysis Worksheet

Identification of Hazards: Chemical
Are hazardous chemicals used? D Yes D Mo If yes add to table below

Are samples chemically preserved? D Yes D Mo Ifyes add to table below

Identification of Hazards: Physical/Ergonomic
Are there physical hazar:ls?D Yes D Na

Chemical H dls) On O5HA | Concentration | Amount How and where If yes what are they:
Name arardls table 7?7 | used? used? is it used? = - || Radiztion 2 Fire/Explasion [ csught infon/between; pinch points
O ves Elipz, trips, and fallz D Moise D Struck by
[ signiican: Owno vs/burns [] other: I other, please specify.
esalth sPhects o u i i i i i ves [ No
O re there s cient mitigations
D Sigrificant D No
hialth affects ° ° ° ° ° kward Positions [C] work Arez Design [ contact Stress
o in place to minimize the risk of =~ Dovevessssssse
E}ls}w’:i“’”' Bre dard preczutions sufficient ta minimize risk? ] ¥es [ Ma
il th effects
[ [ o
B all identified hazards to an et B - -
D significant D Mo 1t Surmmiary form must be filled cut): Describe the why the current mitigstions are not sufficient to
hesalth effects
O ves ? »n _
Do |E% acceptable level: aard Anlys Summry
hesalth effects ation that needs to be considered that has not been covered?
O ves &nz that need to be taken into account that are not covered elsewhere on the warksheet. Explain
O sigriticant Orne
health efects

* significant health affects include but pot limitad to carcinagens, mutagens, beratagens, etc.
Should any of theze chemicals be looked at by the Chemical Safety Grnup?D Yes D No

If yes, which chemiczliz)? List the chemical(s) the group should look =t
Do any of these chemicals have incompatibilities? D Yes D Mo
If yes, what is the chemical and what iz it incornpatible with? List the chemical and what is it incompatable with.
I= the chemiczl used in a fume hood? D Yes D Mo
If no why not? Describe the reason 3 fume hood is not used
Is there z l2ss hazardous chemical that may be substituted? D Yes D Mo
If yes, can it be substituted? D ez D Mo
If na, why not? Explain why a less hazardous chemical cannot be substituted.
Is radicactive material invelved {including instrumentastion sources)? D ez D Mo
What type of ionizing materizl is being used? D Alphz D Beta D Gamma
Iz the activity being used environments| level? D es D Ma
If no wihat is the level being used?
Iz dosimetry being worn? D Yes D Mo
Iz wiork with radicactive materizl done ower adsorbent padin the hclo:l?D ‘fes D Mo
Are current mitigations and standard precautions sufficient to minimize risk?D fes D Mo
If yes what are they: Describe the current mitigations that are in place and why they are sufficient to minimize the risk to
2 hazard
If no wiy not? (Risk Assessment Summary form must be filled cut): Describe the wiy the current mitigations are not sufficient
to minimize the risk to a hazard.

Are there sufficient mitigations in place to minimize the risk of all identified hazards to an acceptable level? D Yes D MNo

lustification: Explain why mitigations are or are not sufficient.

If no, a Risk Azseszment Surmmary Farm must be filled out to further identify mitigations.
If yes, consult the Safety Risk Assessment Program document section 3.0 of the MDH-PHL for next steps.

References:

Documents linked to this Hazard Analysis:




Risk Assessment Summary Form

Minnesota Department of Health Public Health Laboratory Division
Safety Risk Assessment Summary Form

Procedure/Process Mame

Individuals Performing Risk Assessment

Biological

Agent|s):

Infectious Dose:

Routeis] of Transmission:

Agent Risk Group:

Chemical

Chemical(s) of concern:

Chemical Characteristics):

Route(s] of Exposuna:

Physical:

Ergomomic:

Required PPE: Lab Coat, Glowes, Cye Pratection (either safety glasses ar face shield)

Procedure Task/what iz being done? Hazard/what could go wrong Cantrol {Mitigation) to minimize risk?

Other considerations:




ABSA International Risk Group Database

 American Biological Safety
Association (ABSA) Ty,

Risk Group Database

N ABSA

H INTERNATIONAL
4 The AssocisiianforGiosatetyand losscurity

= "RISK =
Home Groups ~ Journal Riskgroups LAIDb Help ~ GROUP WN&

DATABASE

e Useful tool for risk assessments Sgonsoredity

* Available on desktop or app

* Links to Canadian Pathogen Safety N ¢ sgent (omasfonec
Data Sheets (SDS) Risk Group Database il e

L e Ce D
* Infectious Agent

+ Health Hazard
 Dissemination
N
 Medical
[ ]
[ ]
[ ]
[ ]

el fod 12T B BN BV Gl iR Eol N

Laboratory Hazards Search Database 11111111

Recom mended Preca utions Enter any name of agent (genus, species, viral group, virus name):| | O 2 Ex lcl B Bl Bel U &]

Human Pathogen: ]  Animal Pathogen:(J Plant Pathogen: ]

Handling Information Select AgentCDC:[]  Select Agent USDA: [ 123 space done
Miscellaneous Information



Presenter Notes
Presentation Notes
Example of SDS on next slide


SECTION | - INFECTIOUS
AGENT

NAME: Francisella tularensis

SYNONYM OR CROSS REFERENCE:
Pasteurella tularensis, tularemia, rabbit
fever, deerfly fever, Ohara's disease,
Francis disease

CHARACTERISTICS: Gram negative non
motile coccobacillus, non-sporing,
aerobic, requires cystine for growth,
grows well on Legionella media (BCYE)
and slowly on enriched (Columbia base)
bload agar; two biovars, Jellison type A
(highly virulent) and Jellison type b (mild
disease)

SECTION Il - HEALTH
HAZARD

PATHOGENICITY: Human tularemia
presents as an indolent ulcer at site of
infection, accompanied by swelling of
the regional lymph nodes
(ulceroglandular); sudden on set of pain
and fever, fever generally lasts 3- 6
weeks without treatment; inhalation
may be followed by a pneumonic
disease or primary systemic (typhoidal)
picture; type B strains 5-15% fatality
rate; type A strains approximately 35%
mortality from pulmonary tularemia

EPIDEMIOLOGY: Throughout North
America and continental Europe, Russia,
China and Japan; all months of the year;
higher in early winter during rabbit
hunting season and summer when ticks
and deerflies are abundant

HOST RANGE: Wild animals (rabbits)
and birds; some domestic animals;
humans

MODE OF TRANSMISSION: Inoculation
of skin, conjunctival sac or
oropharyngeal mucosa with blood or
tissue while handling infected animals,
or by fluids from infected flies, ticks or
other animals; bite of arthropods
(deerfly, mosquito) and ticks; ingestion
of contaminated food and drinking
water; inhalation of contaminated dust;
able to pass through unbroken skin;
rarely through bites of animals

INCUBATION PERIOD: Related to
virulence of infecting strain, size of
inoculum (dose) and route of
introduction; 1 - 14 days, usually 3- 5
days

COMMUNICABILITY: Not directly
transmitted from person-to-person;
unless treated, infectious agent may be
found in blood during first 2 weeks of
disease and in lesions for a month; flies
infective for 14 days, and ticks
throughout lifetime (2 years)

SECTION 11l -
DISSEMINATION

RESERVOIR: Over a hundred species of
wild animals, especially rabbits, hares,
muskrats, beavers and some domestic
animals; various hard ticks; deerfly
(Chrysops discalis), mosquito, and birds;
rodent - mosquito cycle in Scandinavia
and Russia

ZOONOSIS: Yes - handling infected
rodents and other animals; bites from
infected blood sucking arthropods; cat
bites

VECTORS: Ticks, deerflies, fleas,
mosquitos ( Russia)

SECTION IV - VIABILITY

DRUG SUSCEPTIBILITY: Susceptible to
aminoglycosides, streptomycin,
gentamycin, tobramycin and kanamycin
(bactericidal) and tetracyclines,
chloramphenicol (bacteriostatic);
streptomycin for severe disease and
tetracycline for less severe; gentamycin
is drug of choice

DRUG RESISTANCE: Streptomycin
resistance organisms have been
described

SUSCEPTIBILITY TO DISINFECTANTS:
Susceptible to many disinfectants - 1%
sodium hypochlorite, 70% ethanol,
glutaraldehyde, formaldehyde

PHYSICAL INACTIVATION: Susceptible
to moist heat (121° C for at least 15 min)
and dry heat (160-170° C for at least 1
hour)

SURVIVAL OUTSIDE HOST: Carcasses
and organs - up to 133 days; grain dust;
bedbugs - 136 days; rabbit meat -
31days; straw - 192 days; water - up to
90 days, infected rabbit meat stored
frozen at-15° C has remained infective
longer than 3 years

SECTION YV - MEDICAL

SURVEILLANCE: Monitor for symptoms;

confirm by serological testing

FIRST AID/TREATMENT: Antibiotic
therapy with streptomycin

IMMUNIZATION: Live attenuated
vaccines available from CDC for
occupational risk groups

PROPHYLAXIS: Treatment with
antibiotic (tetracycline for 2 weeks is an
effective prophylaxis when given after
exposure)

SECTION VI - LABORATORY

HAZARDS

LABORATORY-ACQUIRED INFECTIONS:

Third most commonly reported; almost
all cases involved tularemia research;
few cases related to work with infected
animals and their ectoparasites; 225
cases up to 1976 with 2 deaths

SOURCES/SPECIMENS: Lesion exudate,
respiratory secretions, cerebrospinal
fluid, blood, urine, tissues from infected
animals and fluids from infected
arthropods

PRIMARY HAZARDS: Direct contact of
skin or mucous membranes with
infectious materials, accidental
parenteral inoculation, ingestion, and
exposure to aerosols and infectious
droplets

SPECIAL HAZARDS: Cultures have been
more commonly associated with
infection than clinical materials and
infected animals

SECTION VII -
RECOMMENDED
PRECAUTIONS

CONTAINMENT REQUIREMENTS:
Biosafety level 3 practices, containment
and facilities for all manipulations of
cultures and for experimental animal
studies

PROTECTIVE CLOTHING: Laboratory
coat; impervious gloves when direct
contact with infectious materials is
unavoidable; gloves and gown (with
tight wrists and tie in back), face masks
for work with infectious materials in
biosafety cabinet

OTHER PRECAUTIONS: Use impervious
gloves when handling animals,
especially rabbits

SECTION VIII - HANDLING
INFORMATION

SPILLS: Allow aerosols to settle; wear
protective clothing; gently cover spill
with paper towels and apply 1% sodium
hypochlorite, starting at perimeter and
working towards the centre; allow
sufficient contact time (30 min) before
clean up

DISPOSAL: Decontamination before
disposal; incineration of animal
carcasses; steam sterilization of other
laboratory waste

STORAGE: In sealed containers that are
appropriately labelled

SECTION IX -
MISCELLANEOUS
INFORMATION

Date prepared: March, 2001

Prepared by: Office of Laboratory
Security, PHAC

Although the information, opinions and
recommendations contained in this
Material Safety Data Sheet are compiled
from sources believed to be reliable, we
accept no responsibility for the accuracy,
sufficiency, or reliability or for any loss
or injury resulting from the use of the
information. Newly discovered hazards
are frequent and this information may
not be completely up to date.

Copyright ©
Health Canada, 2001
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Trigger Points

e Growth from sterile sites

* Blood, CSF, body fluids
* Poor growth after 48-72 hours

* Growth only on Chocolate agar, or
better growth on Chocolate than SBA

* Any culture with filamentous mold

Biosafety in Microbiological and Biomedical
Laboratories (BMBL): 6" Edition




Key Biosafety Considerations

 Manipulate blood cultures in a biosafety cabinet (BSC)
* Inoculate positive blood cultures in a BSC

* Tape plates on positive blood cultures that are slow to
flag positive

* Read all day 1 blood and sterile site cultures in a BSC

* If you see Gram variable coccobacilli or tiny GNB on
any site on initial Gram stain:

e Tape plate shut before incubating

e Readin BSC

* Consider setting up Chocolate agar:
e On any culture that involves an animal or tick bite

* On any culture with GVB or tiny GNB on initial Gram stain



If F. tularensis is suspected, perform work in a BSC

All manipulation should be performed in a BSC

* Aerosol-generating procedures (such as catalase)
e Aliquoting and pipetting
e Subculturing

* Preparing and fixing Gram stain slides

gl
e

v



BSC Setup

« BSCs should be kept clear to avoid disrupting air flow

» Keep the front and rear grilles clear
* Avoid clutter — only bring in what you need
* Only bring in items that can be easily disinfected
* Avoid porous materials (such as cardboard boxes or paper)




, MN Rules 460

Diseases Reportable to the

Review: Reportable Diseases ~ Minnesota Department of Health

REPORT IMMEDIATEI.Y BY TELEPHONE

Anthrax (Bacillus anthracis) () Middle East Respiratary Syndrame (MERS) ()
Botulism {Clostridium botulinum) QOrthapox virus (including mpax)
Brucellosis (Brucella spp.) () Plague (Yersinia pestis) ()
Cholera (Vibrio cholerae) () Poliomyelitis )
Diphtheria (Corynebacterium diphtherioe){) Q fever (Coxiella burnetii) )
Free-living amebic infection Rabies (animal and human cases and suspected cases)
(including at least: Acanthamoeba spp., Naegleria fowleri, Balamuthia spp., Rubella and congenital rubella syndrome )
Sappinia spp.) () Severe Acute Respiratory Syndrome (SARS) (0
Glanders (Burkholderia mallei} () Smallpox (variola)
Hemalytic uremic syndrome () Tularemia (Francisella tularensis) ()
Measles (rubeola) () Unusual or increased case incidence of any suspect infectious illness )
Melioidosis (Burkholderia pseudomailel () Viral hemorrhagic fever () ~
disease (Neisseria invasive) () (including but not limited to Ebola virus disease, Lassa fever, Malburg virus)

REPORT WITHIN ONE WORKING DAY

 Information about MN reportable diseases: e e

(mc\um , but not limited to, La Crosse encephalitis, eastern equine Malaria (Plasmodium spp.)
encephalitis, western equine encephalitis, St. Louis encephalitis, West Nile Meningit (caused hmm agenl:}
virus disease, Powassan virus disease, and Jamestown Canyon virus disease)

www.health.state.mn.us/diseases/reportable/rule/index.html st )

S Mumps 0
Bluegreen algae (Cyanobacteria) and Cyanotoxin Poisoning Neonatal sepsis O
Campylobacteriosis (Compyfobacter spp.) Q) (bacteria isolated from a sterile site, excluding coagulase-negative
Condida auris () Staphylococeus) less than seven days after birth
Copnocytophaga canimorsus Pertussis (Bordetelia pertussis) ()
Carbapenem-resistant Acinetobacter baumannii () Psittacosis (Chlamydophila psittaci)
Carbapenem-resistant Enterobacterales (CRE) n Rat-bite fever (Streptobacillus moniliformis)
Carbapenemase-producing carbapener-resistant {ce-crral () is, including typhoid (Salmanella spp.) ()
u Cat scratch disease {infection caused by Bartonelfla species) SARS-CoV-2 infection (COVID-19)
- Chancroid (Haemophilus ducreyi) (unusual case incidence, critical illness, or laboratory confirmed cases)
WO Ca eg ories. e st e )
Chiomydia trachomatis infections (including serotypes L1, L2, and L3) Spatted fever rickettsiosis

Coccidioidomycosis (Rickettsia spp. infections, including Rocky Mountain spotted fever)
Cytomegalovirus [congenital) Staphylococcus aureus ()

. .
b I a e O rt I I I I l I l e d I ate I b te I e I I O I I e (positive laboratory results cellected from infants < to 30 days, o from amiotic fluid) (on‘vvangﬂm;'ﬂjﬂf\mermedlam Shrr[:;;fz]mmarss s [V\Sf\l ancemmycn.
resistant Staphylococcus aureus , and death or critical illness due to

Cronoboctes sakaral In Infant=nce! one year of sac () community-associated Staphylococcus aureus in a previously healthy individual)

Cryptosporidiosis {Cryptosporidium spp.) Streptococcal disease - invasive disease caused by Groups A and B streptococci

. . . Cvtlospcr}asis (Cyclospara spp.) and §. preumoniae
° DE"?“? L ‘"f?ﬂ“’“ Streptococcal disease - non-invasive 5. pneumoniae
W I I W I Ehrlichiosis (Ehtichia spp.) (urine antigen labaratory-confirmed pneumonia)
Encephalitis (caused by viral agents) Syphilis (Treponema pailidum) )

Enteric £scherichia col infection () Tetanus (Clostridium tetani)
(E. coli 0157:H7, other Shiga toxin-producing . EO/J enterohemorrhagic Toic shock syndrome
E. coli, er . coli, E. coli,
E. col, enterotoxigenic E. cofl, or other pathogenic E. coll)
Giardiasis (Giordio duodenalis)
Gonarrhea {Neisseria gonorrhoeae infections) ()

Toxoplasmosis (Toxeplasma gondii)

pongiform
Trichinosis {Trichinella spiralis)

= Tuberculasis (Mycobacterium tuberculosis eomplex)

”""’”“"”’“ﬁ’;”ﬂ“""m" disease (all invasive disease)() (pulmonary or extrapulmonary sites of disease, including clinically diagnosed
Hantavirus infection disease). Latent tuberculosis infection is not reportable.

. . .
® . Hard tick relapsing fever (Borrelia miyamoto) Typhus (Rickettsia spp.)
° Hepatitis fall primary viral types including 4, 8, C, D, and £) (M) Unexplained deaths and unexplained critical illness
Histopl 0

(possibly due to infectious cause)
Human \mmunmdlclenw virus (HIV) infection, Varicella (chickenpox) (B
including Acquired Immunodeficiency Syndrome (AIDS) €} Vibrio spp.€)

* Inl('lu:nza? incidence, critical ill laborat firmed ) Yellow fever
) i ) ) ) i e A S Yersiniosis {enteric Yersinia spp. regardless of specimen source) )
Kawasaki disease

; Zika virus disease:
ngeuauspg. [Invgs\ve ;:m\vio Zoster (shingles) ()
Legionellosis (Legionella spp. (ol cases <18 years old; unusual case incidence/complications regardless of age]
Leprosy (Hansen's disease, Mycobacterium leprae)

Leptospirosis (Leptaspira interrogans)

SENTINEL SURVEILLANCE e FOOTNOTES

Dlseases reportable through sentinel survelllance are reportable based on the residence of the

(] submission of clinical materials required. Submit isalates o, if an isolate is nat

i cific b i ] llance s for sek i 1 Ak
o PRSI o A S e e e R e 5 available, submit material containing the infectious agent in the following order
Candidiasis (all invasive disease) {} of preference: a patient specimen; nucleic acid; or other laboratory mater

5 s e All medical laboratories that perform genetic sequencing for any diseases listed
Clostridioides (Clostridium) difficite () should submit sequence data upon request. More Information is avallable at
Escherichia coli (all invasive disease) () S it it o 1o/ iRt

Nontuberculous Mycobacteria (NTM), pulmonary and extrapulmonary Invasive disease only: isolated from a normally sterile site, e.g.: bload, CSF, joint

.
www.health.state.mn.us/diseasereport e e e
[] . . . Staphylococeus aureus (all invasive disease) () In the event of SARS or another severe respiratory outhreak, also report cases

of health care workers hospitalized for pneumonia or acute respiratory distress
syndrame.

DEPARTMENT 0 :,\!str')‘vh!;’nar‘l‘:sp;aﬁr‘\\jn::{;;‘:)s;ﬁnw\thZ\ka or a person chronically infected
OF HEALTH TO REPORT

* For immediate reporting call: 651-201-5414 or 1-877-676-5414,

¢ Report forms can be at tate. mn



https://www.health.state.mn.us/diseases/reportable/rule/index.html

m

Summary: Tularemia in MN (2026) BT

OF HEALTH

 Human and animal tularemia cases have been increasing to historically elevated rates

* Clinicians and labratorians now need an increased level of concern for F. tularensis
given increased rates

* While tularemia hot spots occur in the Twin Cities metro, cases are found throughout
the state.

* Sentinel labs should closely follow the ASM guidelines and submit all suspect F.
tularensis cases for rule-out testing at MDH-PHL.

* F. tularensis can present biosafety issues for laboratorians. While they may require
some changes in workflow, these issues can be addressed to keep everyone safe.



Contact info

m

DEPARTMENT
OF HEALTH

Consults and On-call resources

MDH Epi on call (24x7x365)
Clinical questions, case reporting, IP, etc.

651-201-5414 or 1-877-676-5414

Biothreat on call (24x7x265)
Lab questions, rule out submissions, biosafety

612-282-3723

Dr. Aaron Barnes, MD, PhD
EPR Lab Supervisor
aaron.m.t.barnes@state.mn.us

Maria Bye, MPH
Senior Epidemiologist (Zoonotics)
maria.bye@state.mn.us

Presenters

Eric Lundquist, RBP (ABSA),
MLSCM (ASCP)
IDL Biosafety Coordinator

651-201-4184

651-201-4085

eric.lundquist@state.mn.us
651-201-5577
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