Soft Tick-borne Relapsing Fever (including B. hermsii, B. parkerii, and B. turicatae) 
Clinical description:
Tick-borne Relapsing Fever (TBRF) is an illness caused by infection with some members of the genus Borrelia, including Borrelia hermsii, Borrelia parkerii, and Borrelia turicatae. Borrelia spirochetes that cause TBRF are transmitted to humans through the bite of infected “soft ticks” of the genus Ornithodoros. Each RF group Borrelia species is usually associated with a specific tick species: B. hermsii is transmitted by O. hermsi, B, parkerii is transmitted by O. parkeri, and B. turicatae by O. turicata ticks. Disease incubation averages one week following a tick bite. Illness is characterized by periods of fever, often exceeding 103F, lasting 2-7 days alternating with afebrile periods of 4-14 days. Febrile periods are often accompanied by shaking chills, sweats, headache, muscle and joint pain, arthralgia, or nausea/vomiting. TBRF may be fatal in 5-10% of untreated cases. TBRF contracted during pregnancy can cause spontaneous abortion, premature birth, and neonatal death. 

A. Clinical Criteria for Diagnosis 

An acute febrile illness, with:
· Measured fever >  38.3oC (101oF) OR	Comment by Oltean, Hanna (DOH): Check references
· One or more episodes of subjective fever AND two or more of the following: headache, myalgia, nausea/vomiting, or arthralgia. . 

B. Laboratory Criteria for Diagnosis 

Serology can be useful for surveillance, however, antibody response may not be detectable in acute samples. A negative test result may be repeated if early in disease.

Confirmatory:
1. Isolation of Borrelia hermsii, B. parkerii, or B. turicatae from blood using a Borrelia-specific medium such as Barbour-Stoenner-Kelly (BSK) broth medium
2. Borrelia hermsii, B. parkerii, or B. turicatae detection through nucleic acid testing, such as PCR, which differentiates soft-tick relapsing fever Borrelia spp. from other relapsing fever Borrelia spp.	Comment by Oltean, Hanna (DOH): Add a footnote – referencing which PCR tests are available now

Presumptive:
1. Identification of Borrelia spirochetes in peripheral blood, bone marrow, or cerebral spinal fluid (CSF)
2. Serologic evidence of Borrelia hermsii, B. parkerii, or B. turicatae infection by EIA, IFA, or and Western blot	Comment by Oltean, Hanna (DOH): Positive or positive/equivocal? Check testing algorithm with CDC	Comment by Kjemtrup, Anne@CDPH: Who does EIA and/or IFA any more for TBRF? And by putting that here in #2 next to Western blot, which is a superior test, are we making them equivalent to western blot? Are they? 	Comment by Oltean, Hanna (DOH): The only lab I can find that does serology for TBRF outside of CDC is IgeneX. I would be ok deleting EIA and IFA if we know that no one is performing these tests for any RF group. 

So far it sounds like no one is using these – delete?
3. Borrelia hermsii, B. parkerii, or B. turicatae detection through nucleic acid testing, such as PCR, which does not differentiate soft-tick relapsing fever Borrelia spp. from other relapsing fever Borrelia spp.	Comment by Kjemtrup, Anne@CDPH: We need to make sure that ARUP and other labs that report PCR results make it clear that their tests cannot differentiate these various species. Otherwise the PCR testing results become difficult to differentiate confirmatory vs presumptive	Comment by Oltean, Hanna (DOH): *Check any PCR results to see how they are reported


Note: Antibodies stimulated by other spirochetal infections (e.g. Lyme disease and syphilis) may cross react on TBRF serologic assays.  Epidemiological information including exposure history is crucial to differentiate positive serology results. 

C. Exposure Criteria

The habitats for the TBRF Borrelia spp. are sympatric with that of their Ornithodoros spp. tick vectors. Ornithodoros hermsi, the vector for B. hermsii, is typically found in rodent nests in mountainous areas above 450 m (1,500 ft) elevation where chipmunks or squirrels are present. The vector for B. parkerii, O. parkeri, is found at lower elevations in the Southwest and inhabits burrows of prairie dogs, ground squirrels and burrowing owls. Ornithodoros turicata, the vector for B. turicatae, occurs in caves, and nests and burrows of prairie dogs and ground squirrels in the plains regions of the Southwest.
	Comment by Oltean, Hanna (DOH): Reference Dworkin et al 2008


Exposure is defined as living in, working in, or visiting a county in which Ornithodoros soft ticks are present or where a confirmed autochthonous case of TBRF has been previously reported. Exposure activities include entering, sleeping, or working in cabins, caves, around firewood, or other possible soft tick habitat within 2-18 days of symptom onset. 

Epidemiologic link: Onset of clinically compatible illness 2-18 days after sharing exposure site and time as a Confirmed case. 

D. Case Definition (DOH) 

 
1. Confirmed: A clinically compatible case that is laboratory confirmed, OR
A clinically compatible case with presumptive laboratory evidence and meets the criteria for exposure or epidemiologic linkage. 

2. Probable: A clinically compatible case with presumptive laboratory evidence of infection OR
A clinically compatible case who meets the epidemiologic link criteria. 
3. Suspect: A clinically compatible case who meets the exposure criteria, with no laboratory testing performed OR
A case with laboratory evidence of infection but no clinical information available. 



