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Q fever, an acute or chronic zoonotic illness caused by the bacterium Coxiella burnetii, has
received international attention in recent years, primarily due to a large-scale outbreak in the
Netherlands from 2007 to 2010 involving more than 4,000 human cases and the euthanasia of
50,000 goats, one of the primary reservoirs for the bacterium (94). In 2011, a Q fever outbreak
in the northwestern U.S. implicated 21 goat farms in three states and resulted in 20 human
infections (21). The Netherlands outbreak, the largest reported in history, and the recent U.S.
outbreak illustrate the importance of a coordinated animal and human health response to such
outbreaks and the need for comprehensive response guidance for public health and animal
health officials.

In January 2012, the NASPHV Q Fever Committee was formed under joint leadership of the
National Association of State Public Health Veterinarians (NASPHV) and the National Assembly
of State Animal Health Officials (NASAHO) to formulate recommendations for a coordinated
response to Q fever outbreaks. This document provides a brief background on the
epidemiology, diagnosis and management of C. burnetii infections in humans and animals, as
well as guidance for conducting an integrated investigation and response to C. burnetii infection
among humans and animals. The recommendations are intended to guide public health
officials, animal health officials, physicians, veterinarians, and others concerned with control of
C. burnetii infection and protection of public health.
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Introduction

Coxiella burnetii is an intracellular, gram-negative bacterium that is the causative agent of Q
fever in humans and coxiellosis in animals. The organism is ubiquitous in the environment
where it can persist in a spore-like form for years (97). Goats, sheep and cattle are the species
most clinically affected by infection and are most often implicated as the source of human
infection (14,73).

Q fever has long been considered an occupational disease associated with exposure to livestock
by farmers, veterinarians, slaughter facility workers, and animal researchers, although it is not
restricted to these groups. The primary mode of transmission to humans is inhalation of
pathogen-contaminated dust or aerosols. Coxiella burnetii is extremely hardy and may become
airborne, travelling on wind currents for over a mile (66,93). Thus, exposure to C. burnetii can
occur without direct contact with infected animals. In fact, 63% of U.S. cases reported to CDC
from 2000 to 2010 did not report contact with livestock (3).

Upon notification of a human case of Q fever, a public health agency must attempt to
determine the likely source of infection. In the course of investigating a single Q fever case,
public health officials may seek assistance from their jurisdiction's animal health agency.
However, for larger case clusters or outbreak investigations, a well-coordinated, public health-
animal health response is necessary. Q fever outbreak investigations involving humans and
animals are complex due to the primarily aerosol transmission of the organism, the ubiquitous
and environmentally persistent nature of the organism, the low incidence of clinical disease in
most infected herds, chronic shedding in animals, difficulties with test result interpretation in
all species, and the possibility of chronic infection of humans. Managing these complexities
successfully requires close collaboration between human health and animal health
professionals.

This document provides background information on C. burnetii infection in humans and animals
and details measures for public health and animal health officials to consider when conducting
a joint investigation. In addition, Appendices 1-8 contain a series of template documents—fact
sheets, health alerts for the medical and veterinary communities, etc.—to assist with response.

The recommendations herein are intended to provide a framework for response in the United
States. They are not intended to serve as a comprehensive resource for human or animal case
management or to supersede state and local regulations. This guidance was formulated based
on the best current evidence and the collective experience and knowledge of the National Q
Fever Committee members. The Committee expects to update the document periodically as
more information becomes available.



I. Infection in Humans (Q fever)

Epidemiology

Q fever is a zoonotic disease with global distribution that was first recognized in the U.S. in the
early 1940’s and made a nationally notifiable disease in 1999. Since then, the number of human
Q fever cases reported annually to the Centers for Disease Control and Prevention (CDC) has
increased from 17 cases with onset in 2000 to 167 cases with onset in 2008 (24).
Approximately 3% of the U.S. adult general population is seropositive for C. burnetii (2).

Goats, sheep and cattle are the principle sources of human infection. The primary mode of
transmission is inhalation of pathogen-contaminated aerosols from excreta, especially birth
products. Parturient cats, kittens, dogs and other animals have also been associated with
human cases (17,53,54,58,59). C. burnetii is easily dispersed into the air and airborne
transmission of the disease to people living over a mile from the animal sources has been
reported (64). As a result, Q fever can occur in persons without occupational risk or other
contact with livestock or their environments (36,75,89). Transmission may also occur from tick
bites, and a number of tick species have been implicated (44,89). Foodborne transmission from
drinking contaminated raw milk (86), sexual transmission, and indirect transmission after
exposure to wool, straw, clothing, linens, and other contaminated materials have been
documented (63). Humans are highly susceptible to C. burnetii infection, with an infectious
dose of one to ten organisms (48,90). Person-to-person transmission occurs rarely. These
factors make it difficult to define what constitutes an exposure to Q fever and to identify
potential human cases during an investigation.

Clinical Presentation in Humans

Acute Q Fever

The incubation period of Q fever is typically around 20 days, with a range of 3 to 30 days (45).
As many as 50% of human C. burnetii infections are asymptomatic; symptomatic infections
most commonly present as a non-specific febrile illness that may occur in conjunction with
pneumonia or hepatitis (22,23,63). Untreated, acute Q fever has a low case fatality rate (<2%)
and, when treated, the case-fatality rate is negligible (63).

Acute Q fever is characterized by sudden onset of fever to 1042-105¢9 F, chills, profuse sweating,
severe headache with retro orbital pain, weakness, nausea, vomiting, diarrhea, non-productive
cough, and abdominal or chest pain. Untreated, the fever can persist for up to 9 to14 days (45).
Approximately 30% to 50% of patients develop pneumonia. Acute hepatitis,
meningoencephalitis, and myocarditis can also occur. Abnormal liver function tests and
thrombocytopenia are common. Pregnant women are considered to be at increased risk for
pre-term delivery or miscarriage although a recently published prospective study of pregnant
women from the Netherlands outbreak did not identify an increased risk associated with
seropositive status (4,19,74,93).

Although the majority of people with acute Q fever recover completely, a post-Q fever fatigue
syndrome has been reported in 20% to 42% of acute cases (12,11,38,56,65,94). This syndrome



is characterized by constant or recurring fatigue, night sweats, severe headaches, photophobia,
myalgia, mood changes, and difficulty sleeping, which persist for more than one year following
acute infection (57).

Chronic Q fever

Chronic Q fever most commonly presents as endocarditis occurring weeks to years after an
acute infection (28). Other manifestations include vascular infections and infections of the
bone, liver or reproductive organs (63). Chronic Q fever is rare, occurring in fewer than 5% of
acute cases. Persons with valvular surgery, valvular prosthesis or aneurisms are at highest risk
for development of chronic Q fever. Other risk factors include renal insufficiency, age > 60
years, pregnancy, and immunosuppression (50).

Testing Methods & Interpretation
Diagnosis of acute Q fever in people exhibiting clinical signs requires demonstration of a four-
fold rise in antibody titer or detection of C. burnetti organisms or DNA in blood or tissue (63).

The indirect fluorescent antibody test (IFA) is the most commonly used serological test for
diagnosis of acute and chronic Q fever and for follow-up of patients at risk for chronic Q fever
(27,43,72,96). There are two distinct antigenic phases of C. burnetii infection detected by
serology: Phase | and Phase Il. In acute Q fever, the Phase Il 1gG titer is elevated and is higher
than the Phase | 1gG titer. In chronic Q fever, the Phase | IgG titer is also elevated and is
typically higher than the Phase Il IgG titer (2).

Testing of paired serum samples to demonstrate a four-fold rise in Phase Il IgG antibody titer is
required to confirm a diagnosis of acute Q fever (23,96). The first sample should be taken as
soon after onset of illness as possible, preferably during the first week, and the second sample
should be taken two to four weeks later. Detectable antibody titers are not typically present
until seven to ten days after illness onset; therefore negative or very low titers are expected
during the first week of illness and do not rule out Q fever (23,63). A single positive
convalescent serum IgG phase 11>1:128 in a patient with Q fever symptoms of over 1 week’s
duration indicates a probable acute infection (3).

IFA serology for Phase | and Phase Il IgM antibodies may provide ancillary information for
diagnosis of both acute and chronic C. burnetii infection. However IgM antibodies may persist
for months or longer and IgM has a much lower specificity for C. burnetii than IgG (27,75).
Cross reactions with Legionella and Bartonella species have been reported (30,55,69).

During the first week of acute illness and prior to antibiotic administration, whole blood or
serum can be tested by PCR for C. burnetii (23,32,52,98). Although a positive PCR result is
diagnostic, a negative result does not rule out Q fever, and treatment should not be withheld
due to a negative result. Routine blood cultures cannot detect the organism.



Treatment and Monitoring in Humans

Doxycycline has the highest therapeutic efficacy against C. burnetii and is the treatment of
choice for acute Q fever in adults, children over age 8, and in children of all ages with severe
illness (3,23). Oral doxycycline should be given for 14 to 21 days at a dosage of 100 mg twice
daily to adults and 2.2 mg/kg body weight twice daily to children under 45 kg (100 Ibs). When
tetracyclines are contraindicated (e.g. for children under 8 years of age, pregnant women, and
those allergic to tetracyclines), other antibiotics may be used, such as
trimethoprim/sulfamethoxazole, fluoroquinolones or macrolides (3,63). The benefits of using
doxycycline outweigh the potential risk of staining of permanent teeth in severely ill or
hospitalized children under age 8 with acute Q fever (23).Treatment should be given within the
first 3 days of illness for maximum efficacy and should not be delayed pending the results of
laboratory tests or withheld because of the initial negative laboratory result in the first week of
illness (3).

Prophylactic treatment after a suspected exposure to C. burnetti is not recommended as this
may extend the incubation period but is not likely to prevent infection from occurring (23).
Treatment of asymptomatic or resolved infections is not routinely recommended either,
although it may be considered in patients with risk factors for development of chronic Q fever
infections (3).

Healthy patients with no identified risk factor for development of Chronic Q fever should be
clinically evaluated and serologically tested by IFA 6 months following acute infection (3).
Patients with cardiac or other risk factors for development of chronic disease should be
clinically evaluated and serologically tested by IFA at 3, 6, 12, 18, and 24 months following
acute infection (3). Pregnant women should be clinically evaluated and serologically tested by
IFA at 3, 6, 12, 18, and 24 months following delivery (3).

Chronic Q fever patients should be referred to an infectious disease specialist for management.
These patients require long-term antibiotic therapy using a combination of doxycycline and
hydroxychloroquine, periodic diagnostics, and long-term monitoring (28).

More specific and detailed information about the diagnosis, treatment, and management of
acute and chronic Q fever infection in humans may be found at
www.cdc.gov/mmwr/PDF/rr/rr6203.pdf .

Il. Infection in Animals (Coxiellosis)
Epidemiology

Coxiella burnetii infection has been documented in a broad range of animals including almost all
mammals that have been tested, as well as birds and ticks (59,63). Studies of feral and domestic
cats have found that prevalence (based on either PCR or antibodies) can range from 8.5% in
client-owned animals, to 41.7% in stray cats (18,53,73). Goats, sheep, and cattle are the
domestic species most clinically affected by C. burnetii infection, and are most often implicated



in transmission to humans (14,73). Coxiella burnetii infection in animals is reportable to animal
health agencies in 44 states.

Coxiella burnetii infection is common in U.S. dairy cattle herds. A 2007 national dairy study that
included testing of bulk tank milk samples reported that 77% of 528 operations in the U.S. were
positive for C. burnetii (70). In a similar bulk tank milk study of U.S. veterinary-school-associated
dairy herds, 22 of 24 were positive for C. burnetii antibodies using an immunofluorescence
assay (65). In addition, a three-year study of dairy herds in the Northeast U.S. reported a herd
level prevalence (using PCR) of more than 94%, (51).

Animals may become infected by direct contact with infected animals and contaminated
environments and/or from inhalation of aerosolized bacteria. Birth products (including
placenta, fetuses, and amniotic and allantoic fluids), excreta, and milk are the most likely
sources of infection (45,73,78). Because the spore-like form of the bacterium can survive for
years in the environment and travel long distances as an aerosol, dry, windy conditions may
contribute to animal exposure and disease transmission (60). The bacteria have also been
found in ticks, which may also serve as a source of infection for animals (9,92).

Duration, quantity and route of shedding can vary by host species. Goats commonly shed C.
burnetii in birth products, feces and milk (80,84). Goats have also been shown to shed the
organism in vaginal mucus, even nulliparous animals and goats delivering healthy-appearing
live-born kids (1,80,82). Infected sheep are more likely to shed C. burnetii in birth products,
vaginal discharge, and feces, and are less likely than cattle to shed the organism persistently in
milk (80). Cattle may shed the organism in milk for weeks to months after calving (34). Coxiella
burnetii has been detected in the feces, milk, urine, vaginal discharge, semen, and birth
products of infected animals (5,40,61). Regardless of species, the highest numbers of
organisms are shed in conjunction with an adverse pregnancy event (abortion, stillbirth, or
neonatal weakness) (42).

Clinical presentation in animals

Coxiella burnetii infection in livestock species is generally asymptomatic. Goats and sheep are
the species in which abortions, stillbirths, and early neonatal mortality have been most
frequently documented (15,38,40,63,73). Abortion in cattle due to C. burnetii infection has
been reported, and more research is needed to determine the organism’s role in infertility,
metritis and endometritis (56,68,91). Coxiella burnetii can cause adverse pregnancy outcomes
in cats, and contact with infected cats has been associated with human infection (18,53,59).

Testing Methods and Interpretation

Serological Tests

Serological testing methods available for the detection of C. burnetii in animals include
complement fixation (CF), enzyme-linked immunosorbent assay (ELISA) and indirect IFA tests.
ELISA and IFA are more sensitive than CF, and are the preferred diagnostic tests (29,73).
Serology is best utilized and interpreted on a herd- or flock level to demonstrate C. burnetii
infection or exposure within a population of animals. Serology is less valuable in individual
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animals, either to absolutely determine if C. burnetii was the etiologic agent of an abortion or
to accurately identify infected animals as part of a control program. The diagnostic value of
serology is limited because it may be two to three weeks before some animals seroconvert, and
others may have persistent serological titers that last for years. Within an infected herd, some
animals (10-20%) remain serologically negative while shedding the organism, while other
animals that test serologically positive may not be shedding the organism (15,16,34,79).

Antigen Detection

Coxiella burnetii antigen can be detected using PCR, immunohistochemistry, histology or
culture. PCR performed on tissues is a highly sensitive and specific method for detecting C.
burnetii infection (49). A positive PCR assay performed on bodily secretions (e.g. birth
products, vaginal secretions, milk, or feces) indicates that the animal is currently infected. The
relative level of organisms present, as measured by quantitative real-time PCR, may help in
determining whether C. burnetii caused an adverse pregnancy event, with higher levels of
organisms more likely linked to such events (41). Histology and immunohistochemistry of
placental cotyledons is useful for identifying C. burnetii as the etiologic agent of abortion where
available. Culture is generally avoided because isolation of C. burnetii is difficult, hazardous, and
time-consuming and requires a biosafety Level 3 laboratory (29,61).

Investigating C. burnetii infection status by species
Recommendations for sample collection and testing vary based upon the species being
investigated (80). Species-specific recommendations are in Appendix 7.

Treatment in animals

More research is needed to determine the effectiveness of treating entire herds or individual
animals to prevent or control shedding of C. burnetii and to prevent adverse pregnancy events
associated with coxiellosis. Use of tetracycline in feed during pregnancy cannot be
recommended as a herd-level control measure for C. burnetii, due to low bioavailability of the
drug with oral administration (77). Based upon current data, antibiotic usage in the absence of
ongoing abortions is not warranted.

When abortions are ongoing, parenteral treatment of individual animals (two injections of long-
acting oxytetracycline at 20 mg/kg given 20 days apart) in late gestation to prevent adverse
pregnancy events may be helpful, although data are sparse and inconclusive. Though it may
prevent abortions, parenteral treatment of individual animals does not appear to reduce
shedding of the organism in birth fluids or to change serological status (6,7,14,87). Use of any
antimicrobial to control abortion in the U.S. constitutes extra-label drug use and must be
prescribed by a licensed veterinarian with a valid veterinary-client-patient relationship.

Controlling transmission during an outbreak

Animal infection is thought to occur primarily through exposure to contaminated environments.
Given the ubiquitous nature of C. burnetii and its persistence in the environment, complete
eradication of the bacteria from an infected farm would be nearly impossible. Nevertheless,
transmission can be reduced with good hygiene and other management practices that reduce



environmental load, such as immediately removing and disposing of aborted fetuses, dead
newborns, and placentas.

To control spread of coxiellosis between premises, producers should refrain from moving or
selling animals, particularly periparturient animals, while abortions are ongoing.

Official animal quarantine is generally not recommended, and mass euthanasia of infected
herds is never recommended for several reasons:
e Coxiella burnetii infection is endemic in animals in the US.
e Coxiella burnetii is ubiquitous and persistent in the environment.
e With the tools currently available, it is nearly impossible to eliminate infection from a
herd and to completely decontaminate the environment.
e There is no known effective treatment to eliminate shedding of bacteria in infected
animals.
e [t would be extremely difficult to repopulate a herd with C. burnetii negative animals.
e Defining the terms for release of quarantine would be almost impossible because of the
factors listed above.

Coxiella burnetii is shed in the milk of infected animals; therefore, their milk should not be
consumed raw or sold unpasteurized direct to consumers. Pasteurizing milk at 145° F (63° C)
for at least 30 minutes or at 161° F (72° C) for 15 seconds is sufficient to destroy C. burnetii, as
well as other pathogens that can be present in raw milk (31).

Ill. Joint Public Health and Animal Health Investigation & Response
The following situations should prompt an initial investigation and interview to determine the
facts and provide education regarding Q fever risk to humans, but would generally not require a
comprehensive joint public health and animal health investigation and response:
e Asingle, sporadic case of Q fever in an individual that cannot be linked to an animal
source or to another human case.
e Adiagnosis of coxiellosis in animals without associated human illness.

A joint public health and animal health epidemiologic investigation is warranted under the
following situations:
e A human C. burnetii case is reported to public health officials where the initial interview
identifies a potential animal source of infection.
e Coxiellosis is identified in animals where there are reports of a febrile, influenza-like
illness in exposed persons.
e Multiple human Q fever cases occur in a geographic or temporal cluster.
e Other situations at the discretion of public health and animal health authorities.

Public health and animal health roles and responsibilities in a joint investigation and response
to a Q fever outbreak involving both humans and animals are described below. The
recommended actions delineated here are neither all inclusive nor all necessarily required in



every situation. Public health and animal health roles and responsibilities may merge or
overlap in a given situation. There may also be additional entities that should be engaged in
the investigation and response, and these entities will vary, depending upon the specific
situation. More detailed information regarding each step is found in the body of this document
and appendices.

Public Health Response:
During a joint epidemiologic investigation involving both human and animal C. burnetii
infection, public health authorities should consider the following actions:

1. Interview human Q fever cases for illness and exposure history (Appendix 1).

2. Identify people in contact with or potentially exposed through aerosol transmission to
animals with suspected or confirmed coxiellosis.

a. Interview potentially exposed persons for exposure and illness history (Appendix
1).

b. Consider using media outlets to identify potential cases if there is evidence of C.
burnetii transmission to persons without direct animal exposure.

c. Provide educational materials on Q fever to all potentially exposed persons
(Appendix 2).

d. Recommend Q fever testing for exposed persons reporting compatible
symptoms and for all potentially exposed persons with heart valve disease or
prosthetic heart valves, pregnancy, or immunosuppressive conditions that put
them at higher risk for developing chronic Q fever complications.

e. Report probable and confirmed cases to CDC via state health agencies (Appendix
4).

3. Discuss with animal owners and caretakers, risks, routes of transmission, how to
prevent additional human exposures, and the need to seek medical attention should
symptoms develop (Appendix 2).

a. Provide personal protective equipment (PPE) guidance (Appendix 3).

b. Recommend that visitors be given limited access to animal birthing areas,
particularly when abortions are occurring. Limited access is especially important
for persons with conditions that put them at higher risk for complications (e.g.,
heart valve disease, prosthetic heart valves, pregnancy, and immunosuppressive
conditions).

c. Recommend that raw milk and raw milk products not be consumed or sold.

4. Alert health care providers and medical clinics in surrounding areas (Appendix 5).

a. Include an overview of case findings to date.

b. Include guidance on diagnosis, testing, and treatment.

c. Ask healthcare providers to report suspected cases to public health authorities.

5. Provide guidance to healthcare providers on diagnostic testing options, test result
interpretation, and treatment. More information about the diagnosis, treatment, and
management of human Q fever may be found at
www.cdc.gov/mmwr/PDF/rr/rr6203.pdf .

6. In partnership with animal health officials, provide outbreak information to media
outlets and stakeholders as appropriate.
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7. Perform epidemiologic analysis to characterize case demographics and to identify risk
factors associated with human illness.

Animal Health Response:
During a joint epidemiologic investigation involving both human and animal C. burnetii
infection, animal health authorities should consider the following actions:

1. Perform an on-site investigation to collect information on the species and number of
animals on the premises, as well as animal management practices.

a. Interview the animal owner or caretaker to assess the history and extent of any
animal illness, particularly abortions occurring in recent years.

b. Obtain animal movement history, including animals recently moved into or out
of the herd or flock.

c. Ascertain whether there are individuals who live on the premises or have contact
with the animals who report a febrile, influenza-like illness and, if so, contact
public health authorities immediately.

2. Contact the herd/flock veterinarian.

a. Provide diagnostic testing options and assistance (Appendix 7).

b. Discuss treatment considerations (Appendix 7).

3. Discuss with the animal owner and herd/flock veterinarian human and animal illness,
persons at higher risk for complications, routes of transmission, measures to prevent
human exposures, and the need to seek medical attention should symptoms develop
(Appendix 2).

a. Provide personal protective equipment (PPE) guidance (Appendix 3).

b. Recommend that visitors be given limited access to animal birthing areas,
particularly when abortions are occurring. Limited access is especially important
for persons with conditions that put them at higher risk for complications (e.g.,
heart valve disease, prosthetic heart valves, pregnancy, and immunosuppressive
conditions).

c. Recommend that raw milk and raw milk products not be consumed. Prohibit
direct sales of raw milk and raw milk products to consumers. There is no need to
prohibit movement of milk for pasteurization.

d. Recommend that animals, particularly periparturient animals, not be sold or
moved during an abortion storm.

e. Provide manure management and carcass disposal consultation in cooperation
with state or local environmental agencies (Appendix 8).

4. Alert veterinarians in surrounding areas (Appendix 6).

a. Provide an overview of case findings to date.

b. Provide guidance on clinical signs, diagnostic testing, test interpretation and
treatment.

c. Ask that veterinarians report suspected or confirmed coxiellosis cases to animal
health authorities.

5. In partnership with public health officials, provide outbreak information to media
outlets and stakeholders as appropriate.
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6. Perform epidemiologic analysis to characterize outbreak animal health demographics
and to identify risk factors associated with the identification of coxiellosis in animals on
a premises.

Recommendation for Future Action

The Committee identified availability of a veterinary vaccine as a critical need in responding to a
Q fever outbreak. Evidence from countries in Europe and elsewhere suggests that use of a
Coxiella vaccine in animals is an effective means of minimizing disease transmission
(8,10,26,47). At present, there are at least two commercially available C. burnetii vaccines in
other parts of the world, but there is no C. burnetii vaccine available in the United States.
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Appendix 1: Q Fever Interview Template Tennesen []
Investigator: Agency:
Phone Number: Date/Time:
Case Demographics

) Gender: Ethnicity:

Last name: [ Female [] Male [ Other [ Hispanic or Latino
First and middle name: I Not Hispanic or Latino
Date of birth: Race: LI Unknown

Parent/Guardian Name:

Parent/Guardian Phone:

[ American Indian or Alaskan Native
[ Black or African American
[ Hawaiian or Pacific Islander

Address: E XVST'atﬁ

City/State/Zip: O unknown

Phone:

Signs and Symptoms

Chills O Yes ONo O unk Muscle Pain OvYes ONo [ unk
Cough [OYes [ONo [Junk Malaise OYes [OONo [Junk
Chest pain O Yes ONo [ Unk Retrobulbar pain [ Yes [ONo [ unk
Fever >100.5 O Yes ONo [ Unk Temp Endocarditis OvYes ONo O unk
Headache O Yes ONo O unk Pneumonia OvYes ONo [ unk
Vomiting O Yes ONo [ Unk Splenomegaly OvYes ONo O unk
Diarrhea OvYes ONo [ unk Hepatitis OvYes ONo [ unk
Nausea O Yes ONo [J unk Jaundice O vYes ONo [ Unk
Additional symptoms: Were you treated with antibiotics? O Yes [No

When did your illness begin?:

Have you seen a healthcare provider? O Yes [CNo

If yes, provider name:

If yes, please list antibiotics and dosages:

Address:

Phone:
Did your provider perform any tests? [ Yes [ONo [J Unk
If yes, what were the results? [ Positive [Negative [] Unk
Were you hospitalized? [ Yes [No

If yes, what hospital?

Date of admission:

Date of discharge:

Do you suffer from any underlying medical conditions
such as cancer or diabetes that you have been told
might affect your immune system? [ ves [Ino

If yes, Explain:
Do you have a prosthetic heart valve, heart valve
disease or other vascular disease? [ ves [no

If yes,Explain:
Are you pregnant? [ves [Ino If yes, when are you
due?:

Additional notes:
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Exposure

In the 30 days before you became ill, did you live on a farm or have other direct contact with any animals or animal
facilities? O Yes ONo If yes, please explain: (Dates)
List the specific types of animals you had contact with:
Had any of the animals recently given birth? O yes OO No O unk If yes, please explain:
Type of contact:
Do you live or work near any animals or animal facilities (including abattoirs and milk processing facilities)?
OvYes ONo If yes, please explain:
List the specific types of animals there:
Had any of the animals recently given birth? 00 vyes O No O unk If yes, please explain:
Any contact with animals? O ves ONo If yes, type of contact:
In the 30 days before you became ill, did you consume unpasteurized/raw milk or unpasteurized/raw milk products?
OvYes ONo If yes, please describe the type of product you consumed:
When did you consume these products?

Have you traveled in the past 30 days? [OYes [No If yes, where and when did you travel:

Contacts

Do you know anyone else who is ill with similar symptoms? [JYes [JNo
If yes, please provide the following information:

1) Name: Address: City/State/Zip:
Phone: Relationship to case:
List symptoms:

2) Name: Address: City/State/Zip:
Phone: Relationship to case:

List symptoms:
Is there a specific exposure that you think made you ill? [JYes O No
If yes, please describe the exposure:
Do you know anyone else who had the same exposures? [ Yes [ No
If yes, please provide names and contact information for those exposed or provide additional information on the types or
groups of people exposed, if known.

3) Name: Address: City/State/Zip:
Phone: Relationship to case:
List symptoms:

4) Name: Address: City/State/Zip:
Phone: Relationship to case:

List symptoms:
List symptoms:

Additional notes:

19




Appendix 2: Q Fever Factsheet
Q Fever Factsheet

What is Q fever and what causes it?

Q fever is a worldwide disease caused by the bacterium Coxiella burnetii. The organism has been
isolated from a wide variety of wild and domestic animals. Coxiella burnetii is common in the
environment, where it can persist for years as a spore-like form that is resistant to heat, drying and
many disinfectants.

How do people get Q fever?

Q fever is most often spread to people from inhalation of contaminated aerosols and dust from infected
goats, sheep, cattle, and their environments. Risk is especially high when animal caretakers assist with
birthing of Q fever-infected animals that are aborting or delivering weak kids or lambs. This is because
placentas, birth fluids, and aborted fetuses from infected animals can be highly contaminated with the
organism. In addition, Coxiella burnetii can become airborne and may be transported by the wind long
distances, particularly when conditions are dry and dusty. People can be infected by breathing
contaminated dust from infected farms located miles away. Less commonly, people can get Q fever
from drinking unpasteurized milk or from tick bites. Q fever is not readily transmitted from person to
person.

How does Q fever affect people?

The incubation period of Q fever is two to three weeks following exposure. While many people do not
experience illness when infected and require no treatment, some do develop disease. Symptoms of Q
fever include persistent high fever (1042-1052 F), severe headache, chills, night sweats, muscle pain,
nausea, vomiting, diarrhea, fatigue, non-productive cough and chest or abdominal pain. Pneumonia
(lung infection) and hepatitis (inflammation of the liver) can occur in more severe cases. Pregnant
women with Q fever should be considered to be at risk of pre-term delivery or miscarriage. Acute Q
fever is treated with doxycycline or another antibiotic. Antibiotic therapy is not recommended for
people who may have been exposed, but do not have symptoms.

A small number of people with acute Q fever (<2%) go on to develop chronic Q fever that most often
involves infection of the heart valves. The three groups at highest risk for developing chronic Q fever
are pregnant women, immunosuppressed persons, and those with a preexisting heart valve defect.
Anyone who is exposed to Coxiella burnetii and is in one of the high risk groups should be monitored by
their physician.

How does Coxiella burnetii affect animals?

Coxiella burnetii infection is common in animals but most infected animals show no signs of disease. In
animals, disease due to Coxiella burnetii infection is called coxiellosis rather than Q fever, and goats,
sheep, cattle, and less so cats are the species most commonly affected. Signs of coxiellosis include
abortion during late pregnancy, stillbirths and decreased neonatal survival. Animals become infected
through contact with contaminated birthing products, milk, urine, or feces from infected animals and
from the environment.

Who should | contact if | suspect Q fever or have more questions?

In Humans — Contact your healthcare provider or your local or state health department.
In Animals — Contact your veterinarian or your state veterinarian’s office.
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Appendix 3: Personal Protective Actions & Equipment for Animal Owners, Caretakers

Safety measures for animal caretakers to reduce the risk of Q fever when working in infected or
potentially infected herds or flocks while abortions are occurring:

People who work with goats, sheep or cattle have often been previously exposed to the causative agent
of Q fever (Coxiella burnetii), and may or may not have developed symptoms of disease at that time.
During an outbreak of coxiellosis, it is important that everyone working with animals take steps to
reduce the risk of infection, but it is particularly important for new workers or visitors who are not
immune.

Q fever is very difficult to prevent because just a small number of bacteria can cause infection. Here are
measures that may reduce the risk of exposure to Q fever bacteria when working with potentially
infected animals:

1) Wear a properly fitted respirator mask* (N95 or higher rated) that will effectively filter out bacteria
that may be present in the air:
e  When assisting with birthing.
e When handling aborted fetuses, placentas and other birth products.
e During activities that create a dusty environment around high risk animals, such as:
= moving livestock.
= moving bedding material, especially material used in birthing pens.
= cleaning barns or animal areas.
= working with manure and compost piles.
*Talk to your doctor first about whether it is safe for you to wear a respirator.

2) Use eye protection such as safety glasses, goggles, or face shields to reduce exposure to splatter
when assisting with birthing and whenever splashes or sprays are likely to occur.

3) Wear disposable gloves when assisting with birthing or handling birthing materials. Arm
guards/shields are also recommended during invasive birthing procedures.

4) Wear protective clothing (e.g.. washable or disposable coveralls).
e Change your clothes and shower as soon as possible after working with the animals or
handling infectious materials.
e Wash contaminated clothing in hot water and dry by machine separately from family
laundry.

5) Wear rubber boots that can be cleaned and disinfected or are dedicated footwear (footwear that is
only worn onsite) to prevent spread of infectious materials from animal areas.

6) Wash your hands thoroughly with sanitizing soap and water after contact with animals and their
environments.

7) Do not eat, drink, or smoke in animal areas.

8) Seek medical attention right away if you become ill with fever and flu-like symptoms, and tell your
healthcare provider that you work with animals and may have been exposed to Q fever.
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Appendix 4: CSTE/CDC Case Definition for Q Fever

The Council of State and Territorial Epidemiologists (CSTE) and the CDC have established national case
definitions for epidemiologic surveillance of Q fever. These case definitions are used for public health

surveillance purposes only, and should not be used for establishing a clinical diagnosis or determining
medical management.

A confirmed case of acute Q fever must have a clinically compatible acute illness or be epidemiologically

linked to a laboratory confirmed case AND be laboratory confirmed using the following laboratory
criteria:

e Serological evidence of a four-fold change in immunoglobulin G (IgG)-specific antibody titer to C.
burnetii Phase Il antigen by indirect immunofluorescence assay (IFA) between paired serum
samples, or

e Detection of C. burnetii DNA in a clinical specimen via amplification of a specific target by
polymerase chain reaction (PCR) assay, or

e Demonstration of C. burnetii in a clinical specimen by immunohistochemical methods (IHC), or

e |Isolation of C. burnetii from a clinical specimen by culture.

A probable case of acute Q fever must have a clinically compatible acute illness AND laboratory
supportive results for past or present acute disease using the following laboratory criteria:
e Asingle supportive IFA IgG titer of 21:128 to Phase Il antigen (Phase | titers may be elevated as
well).
e Serologic evidence of elevated Phase Il IgG or IgM antibody reactive with C. burnetii antigen by
enzyme-linked immunosorbent assay (ELISA), dot-ELISA, or latex agglutination.

A confirmed case of chronic Q fever must have a clinically compatible chronic illness AND be laboratory
confirmed using the following laboratory criteria:
e Serological evidence of IgG antibody to C. burnetii Phase | antigen > 1:800 by IFA (while Phase I
IgG titer will be elevated as well; Phase | titer is higher than the Phase Il titer), or

e Detection of C. burnetii DNA in a clinical specimen via amplification of a specific target by PCR
assay, or

e Demonstration of C. burnetii antigen in a clinical specimen by IHC, or
e |Isolation of C. burnetii from a clinical specimen by culture.

A probable case of chronic Q fever must have clinically compatible chronic illness AND laboratory
supportive results for past or present chronic infection using the following laboratory criteria:
e An antibody titer to C. burnetii Phase | 1IgG antigen 21:128 and < 1:800 by IFA.
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Appendix 5: Healthcare Provider Alert

(Insert Date, Agency, Contact information)

The (insert agency) would like health care providers to be alert for cases of Q fever in patients from
(insert region). Within the past (insert timeframe), (insert number of human cases) cases of Q fever
have been identified in (insert region), an increase over an average of (insert average number of human
cases) cases reported annually in the region. Most, but not all of the cases have reported exposure to
(insert animal species and baby of species).

Q fever is a zoonotic disease caused by the bacterium Coxiella burnetii. Q fever is transmitted to people
most often from inhalation of contaminated dust from infected goats, sheep, and cattle, and their
environments, especially during birthing. In addition, Coxiella burnetii can become airborne, and people
can be exposed by inhaling bacteria-contaminated dust miles from animal sources. Q fever is not
generally transmitted person-to-person.

While many people do not experience illness when infected and require no treatment, some do develop
disease. The incubation period of Q fever is generally two to three weeks (range, 3 to 30 days). Acute
symptoms include sudden onset of high fever, retrobulbar headache, chills, sweats, myalgia, malaise,
nausea, vomiting, diarrhea and abdominal or chest pain. Thirty percent to 50% of patients develop
pneumonia. Thrombocytopenia and elevated hepatic enzymes are common. A post-Q fever fatigue
syndrome occurs in 20% to 40% of cases.

Chronic Q fever manifests primarily as blood-culture negative endocarditis. It occurs in up to 5% of
cases, weeks to years following the acute infection. The three groups at highest risk for developing
chronic Q fever are pregnant women, immunosuppressed persons and those with a pre-existing heart
valve defect.

Diagnosis is confirmed by a positive PCR assay of whole blood or serum obtained during the first week of
acute illness and prior to antibiotic administration, or serologically by a four-fold rise in IFA titer. There
are two antigenic phases to which patients develop antibody responses. In acute infection, an antibody
response to C. burnetii Phase Il antigen is predominant and is higher than the Phase | antibody response;
the reverse is generally true in chronic infection. (Insert agency) can provide assistance with diagnosis of
suspect cases.

In acute disease, doxycycline administered orally for 14 to 21 days is the treatment of choice in adults,
children over age 8, and severely ill or hospitalized children of all ages. In children less than eight years
of age and pregnant patients, alternative antibiotic therapy should be utilized. Treatment should not be
delayed pending laboratory test results or withheld if laboratory tests are negative during the first week
of illness. Prophylactic treatment after a suspected exposure is not recommended.

To report suspect cases please call (insert agency and phone number). For more information, please call
(insert agency and phone number) or see the Centers for Disease Control and Prevention Q fever
website: http://www.cdc.gov/gfever/
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Appendix 6: Veterinary Alert

(Insert date)
Veterinary Alert: Coxiellosis (Coxiella burnetii) cases in (insert livestock species) in (insert
county)

Dear Veterinarian:

The (insert department name) is asking veterinarians to be alert for goat or cattle herds and sheep flocks
that may be experiencing abortions due to Coxiella burnetii infection. Since (insert date), abortions,
stillbirths and weak neonates caused by Coxiella burnetii have been diagnosed in (insert number of
herds/flocks) within (insert jurisdiction). In addition to the positive herd/flocks, (insert number) human
Q fever cases have been identified among animal caretakers.

Transmission: Coxiellosis (Q fever in people) is a zoonotic infection caused by Coxiella burnetii which
can cause a febrile flu-like illness in humans and abortions in affected animal species. (Insert number)
herds/flocks with C. burnetti abortion are diagnosed in our state every year. Goats, sheep, cattle and
cats are the domestic species most clinically affected and most likely to transmit the infection to people.
Transmission is most often through aerosolization of the bacterium from contaminated birth products,
either fresh or desiccated. Please take precautions and use appropriate personal protective equipment,
including a properly fitted respirator mask*“(N95 or higher rated), gloves, rubber boots, and protective
clothing when coxiellosis is suspected.

Biosecurity: Aborting and parturient animals are an important source of infection to other animals and
humans. For this reason, isolation of these animals indoors is recommended to prevent wind-borne
spread of aerosolized bacteria. Placenta and fetuses should be disposed of promptly by burning,
burying, or bagging in a leak-proof container. It is recommended to compost bedding and manure for a
minimum of 90 days before spreading to decrease the C. burnetii burden in these materials and to only
spread manure on still days away from the residential housing.

Diagnosis: If you suspect abortions due to Coxiella burnetii contact (insert state animal health official)
and (insert veterinary diagnostic laboratory) to submit appropriate diagnostic specimens. Consult the

attached document for additional information on diagnostics and interpretation. Be aware that many
infected animals show no signs of disease but may be shedding large quantities of bacteria in the birth
fluids and are also a risk to humans.

Treatment: Based upon current data, antibiotic usage in the absence of ongoing abortions is not
warranted. When abortions are ongoing, parenteral treatment of individual animals (two injections of
long-acting oxytetracycline at 20 mg/kg, given 20 days apart) in late gestation to prevent adverse
pregnancy events may be helpful, although data is inconclusive.

Human disease: The incubation period of Q fever is two to three weeks following exposure. While many
people do not experience illness when infected and require no treatment, some do develop
disease.Symptoms of acute Q fever include persistent high fever (1042 - 1059 F), severe retrobulbar
headache, chills, night sweats, muscle pain, nausea, vomiting, diarrhea, fatigue, non-productive cough,
and chest or abdominal pain. Pneumonia and hepatitis can occur in severe cases.

* Talk to your doctor first about whether it is safe for you to wear a respirator.
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Reporting: We ask your assistance in promptly reporting suspect and confirmed cases of coxiellosis in
animals to (insert agency) by telephone at (insert phone number). (insert agency) is available for
consultation regarding diagnostics, interpretation, and management of cases. Please direct questions
about human health to (insert agency) at (insert phone number). Persons with symptoms of Q fever
should contact their healthcare provider.

If you have any questions, please call (insert name) at (insert phone number). For more information on
Coxiella infection, review the Prevention and Control of Coxiella burnetii Infection among Humans and

Animals: Guidance for a Coordinated Public Health and Animal Health Response, 2013.

Sincerely,
(Insert contact information)
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Appendix 7: Coxiellosis Diagnostics and Interpretation for Veterinarians

This guidance was developed for veterinarians to assist with diagnosis of C. burnetii as the etiologic
agent of abortions and other adverse pregnancy events. Diagnosis of coxiellosis is complicated by the
fact that C. burnetii is ubiquitous in the environment and asymptomatic infection in animals is common.
Additionally, the organism may be also identified in tissues following adverse pregnancy events caused
by other abortion agents. While infection without disease is important when considering zoonotic risk,
correctly identifying C. burnetii as the cause of disease is important when considering management of
an abortion event in a flock or herd. Therefore, distinguishing exposure and infection from disease is
crucial when interpreting C. burnetii diagnostics.

Serological Tests

Serological testing methods available for the detection of C. burnetii in animals include complement
fixation (CF), enzyme-linked immunosorbent assay (ELISA) and indirect fluorescent antibody (IFA) tests.
ELISA and IFA are more sensitive than CF and are the preferred diagnostic tests. Serology is best utilized
on a herd- or flock-wide basis to demonstrate C. burnetii infection or exposure and is one tool that can
be used to determine if infection is likely present in the herd or flock.

Serology is less valuable in an individual animal, either to absolutely determine if C. burnetii was the
etiologic agent of an abortion or to identify individual infected animals as part of a control program.

This is because some animals may require two to three weeks to produce a serological response and
others may have persistent serological titers that last for years. In addition, some animals (10-20%)
remain serologically negative while shedding C. burnetii while other animals that test positive may not
be shedding the organism. Therefore, in the individual animal, negative serologic test results do not rule
out infection, and positive serologic test results do not necessarily indicate shedding or risk of
transmission.

Antigen Detection and Interpretation of Findings

Coxiella burnetii antigen can be detected using PCR, immunohistochemistry, histology or culture.
Immunohistochemistry (IHC) of placental cotyledons is the preferred test for identifying C. burnetii as
the cause of abortion (29,61). PCR performed on tissues is a very sensitive and specific method for
detecting C. burnetii infection and can be used to support a diagnosis of C. burnetii abortion. However,
some studies have indicated that presence of the organism can frequently occur when C. burnetii is not
the cause of abortion. Some work suggests the number of organisms present, as detected by
guantitative PCR on placental tissues, is higher when the abortion appears to be due to C. burnetii, as
supported by histologic findings (42).

Diagnosis of C. burnetii infection in an individual animal:

A positive PCR assay performed on birth products, vaginal secretions, milk, or feces indicates that the
animal is currently infected. A negative PCR or culture does not rule out infection in the individual
animal, herd, or flock.

Diagnosis of C. burnetii infection in a herd or flock:

For herd level diagnosis of C. burnetii infection of dairy operations (goat, sheep, or cattle), PCR and/or
serologic testing of bulk tank milk is rapid and easy. A positive bulk tank milk antibody result suggests
that exposed animals are present in the herd. A positive bulk tank milk sample PCR result suggests that
infected animals are present and are shedding the organism in the milk or are shedding the organism in
the feces which has contaminated the milk. Given the environmental stability of the organism, the farm
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is likely to remain infected for a prolonged period of time. In small ruminant operations where milk
shedding is highest immediately postpartum, it may be advantageous to collect one of the samples soon
after lambing, kidding, or calving when the majority of the herd is in early lactation. Such an approach
would increase the sensitivity of the assay. Repeated negative bulk tank milk tests significantly decrease
the likelihood that C. burnetii is present on the farm.

To determine the true status of the herd or flock and when bulk tank milk is not available, serologic
individual animal testing of the entire breeding herd provides the best picture of herd status. In cases
where testing the entire breeding herd/flock is not possible due to economic or logistical constraints,
animals should be selected for testing with a bias towards recently post-parturient females. Sampling of
pre-pubertal animals should be avoided. The sample size should, at a minimum assure the ability to
detect disease at a 10% prevalence level. Programs are available to calculate sample size based on test
sensitivity and specificity, population size (herd/flock size), minimum expected prevalence of disease,
and desired Type | and Type |l error levels (Table 1). One such program, FreeCalc Version 2, is available
from AusVet Animal Health Services at:
http://www.ausvet.com.au/content.php?page=software#freecalc .

Table 1. Number of animals to randomly select and serologically test by herd/flock size and estimated
infection prevalence to detect C. burnetii infection in a herd/flock, assuming test sensitivity of 98% and
test specificity of 100%, and with a target Type | and Type Il error of 0.05%. (Source: FreeCalc Version 2)

Flock Size Estimated Infection Prevalence

1% 5% 10% 15%
10 10 10 10 8
35 35 28 19 16
60 59 39 24 17
85 83 45 24 17
110 107 44 26 17
135 131 47 26 18
160 127 50 27 18
185 147 53 27 18
210 166 50 28 18
235 186 52 27 19
260 167 54 28 19
285 183 55 28 19
310 200 53 28 19
335 216 54 28 19
360 193 55 28 19
385 207 56 28 19
410 220 55 29 19
435 234 56 28 19
460 211 56 29 19
485 223 57 28 19
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Investigating C. burnetii infection status by species:
The species being investigated will influence the type and timing of sample collection (79).

Goats

As with sheep, C. burnetii is a common cause of abortion in goats, but most infected goats show no
clinical signs of disease. Serology is useful for identifying infection in the herd when investigating herd-
level abortion problems or determining infection status of the herd. Coxiella burnetii seroprevalence is
generally higher in aborting goats than in infected goats that have normal birth outcomes (85). In an
infected herd, both goats that abort and goats that do not abort shed the organism. However goats that
abort have a tendency to shed the organism in higher numbers in birth fluids and vaginal secretions
(41,83,84). Shedding in milk in this species is persistent and may continue for weeks (85). Bulk tank milk
PCR tests can be used to detect infected goat herds with excellent specificity and good sensitivity.
Higher sensitivity can be obtained with sampling closer to the time of parturition and with repeat
sampling (85).

Sheep
Coxiella burnetii is a common cause of abortion in sheep, but most infected sheep show no clinical signs

of disease. Sheep will shed organisms in vaginal secretions for several weeks after lambing as well as in
the feces for weeks to months (81). Shedding in milk is intermittent and not related to the time of
lambing (81). As with cattle, seropositivity (as detected by CF, IFA or ELISA) indicates the presence of
infection with C. burnetii, but does not necessarily indicate the organism as the cause of abortion.
Coxiella burnetii abortion should be confirmed by examination of the placenta for evidence of
inflammation associated with confirmed C. burnetii intracellular organisms by immunohistochemistry.
Additionally, sheep may abort due to C. burnetii but be serologically negative (16). Vaginal shedding and
placental PCR results give a good indication of flock status. Sheep shed C. burnetii intermittently in the
milk; therefore bulk tank milk PCR results may be negative when, in fact, the flock is infected. However
a positive bulk tank milk PCR test result is highly specific for flock infection, and repeated testing will
increase sensitivity (33).

Cattle

In cattle, particularly dairy cattle, infection with C. burnetii is common, but abortion is uncommon. PCR
or ELISA testing of bulk tank milk or serology of the adult herd is a reliable method for screening dairy
herds for C. burnetii infection (10,67). Vaginal shedding is short term in cattle; thus, vaginal secretions
for PCR testing in cows should be collected within two weeks of calving or aborting (34).

Using serology of the herd or bulk tank milk samples to determine whether abortions are due to
infection with C. burnetii is not reliable. Milk PCR is often positive if an abortion is due to C. burnetii, but
milk shedding is also common in healthy infected cows. There is poor correlation between serologic or
bulk tank milk ELISA results and the ability to detect C. burnetii via PCR in placenta, vaginal mucus, or
milk (34,37). Necropsy of fetus and placenta is most reliable as a diagnostic tool for determining C.
burnetii as the cause of abortion. Histological findings in aborted fetal membranes from cows typically
reflect only mild inflammation, so these findings must be interpreted in conjunction with PCR results.

Determining herd/flock “low risk” status with respect to C. burnetii infection:

It is sometimes necessary to determine if a group of animals is free from infection with C. burnetii.
Freedom from infection is difficult to determine with perfect assurance but herds/flocks can often be
designated as “low risk”. Low risk usually means there is no evidence of infection in the population and
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measures are in place to prevent introduction of the disease agent. To determine whether the flock or
herd is at low risk of C. burnetii infection, several measures can be taken:

e Serological testing of the entire active breeding herd/flock using CF, ELISA or IFA. Testing should be
performed at least annually.

e For dairy animals, periodic PCR testing of bulk tank milk samples and higher frequency of testing to
increase sensitivity. There are no published data on the sensitivity of bulk tank milk testing at
different herd prevalence levels of C. burnetii infection; thus, this method may fail to detect infected
herds with low prevalence of infection. Full investigation of all abortions using PCR and
immunohistochemistry.

e For herds and flocks without abortion issues, placenta can be submitted for C. burnetii PCR from a
sample of normal births.

Note that test results are only valid for the time period in which the testing is performed because of the
highly infectious nature of this organism.

Any C. burnetii infection risk status program should require all of these approaches, as well as general
biosecurity measures and good animal husbandry to minimize risk of introduction of C. burnetii to the
herd or flock.
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Appendix 8: Manure Management and Carcass Disposal Considerations Related to Coxiella burnetti

Personal Protective Equipment and General Considerations

e Wear a properly fitted respirator mask* (N95 or higher rated), gloves, rubber boots, and protective
clothing when cleaning out buildings, moving manure, managing compost piles, or handling animal
carcasses or placentas and other birthing products. Coxiella bacteria are resistant to many
disinfectants commonly used in barns, so check the product label to ensure that the product is
effective.

*Talk to your doctor first about whether it is safe for you to wear a respirator.

e Avoid using high pressure hoses for cleaning, as this may cause aerosolization of dust and bacteria.

e Cover manure, bedding, and other potentially contaminated materials during transport to help
prevent spread of C. burnetii.

e Ensure that rodent and scavenger control methods are in place.

Manure management
Composting is the preferred method for handling manure and bedding. Composting for a minimum of
90 days prior to disposal decreases the C. burnetii burden and therefore reduces the risk of spread.

e State and local composting regulations exist and should be followed.

e Resources describing proper composting techniques are widely available. Examples include:
0 http://www1.agric.gov.ab.ca/Sdepartment/deptdocs.nsf/all/agdex8875
0 http://www.omafra.gov.on.ca/english/engineer/facts/05-021.htm

If manure composting is not feasible, the following measures may decrease the risk of transmission of C.
burnetii to people and animals:

e Cover manure during transport to reduce spread of the bacteria.

e Store manure in a location where run-off and the potential for water contamination is minimal.

e Transport and land-apply manure on non-windy days to decrease aerosolization of bacteria.

e lLand-apply manure promptly after facilities are cleaned out and plow-in the manure promptly after
application.

e Sell only manure that has been fully composted to the public for use in gardens.

Carcass disposal

Promptly and properly dispose of animal carcasses and placentas and other birthing products. Carcass
disposal options include composting, burial, incineration, rendering, and transport to a landfill. The
appropriate state or local agency can provide guidance on local and state regulations regarding disposal.

e Dispose of carcasses onsite whenever possible, because transporting carcasses and contaminated
materials can present a transmission risk. Composting or deep burial is recommended.

e Prevent scavenging.

e If carcasses are temporarily stored prior to disposal, use closed containers with absorbent materials
to prevent splashing and spilling.

e |f you must send animals suspected to be infected with C. burnetii to a landfill, inform landfill staff so
that they can take proper precautions to protect themselves.
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