Brucella and Ochrobactrum
Taxonomic Updates for Laboratories

Background

In 2020, HOrdt et al. proposed the reclassification of Ochrobactrum species to the genus Brucella based on
recent gene-content analysis studies (1). The past taxonomic distinction between Ochrobactrum and Bru-
cella was not based on 16S rRNA gene analysis, nor had phylogenetic analyses been conducted. Hordt et al.
proposed including all Ochrobactrum species in the genus Brucella (1). This revised Brucella nomenclature
follows the rules for nomenclature denoted by the International Code of Nomenclature of Prokaryotes (2008
Revision) for the 18 Ochrobactrum species (2, 3). As of the time of writing this FAQ, the original Ochrobac-
trum species and reclassified Brucella species names are thereforer

Brucella genus designation for O. anthropi (i.e., Brucella anthropi), O. intermedium (i.e.,
Brucella intermedia) and other Ochrobactrum species. Application of the genus name Brucella to these or-
ganisms is thus likely occurring in clinical laboratories.

There are several implications of adopting the name of Brucella for these organisms. If laboratories report
these organisms simply as Brucella species without including additional report comments or education
around the name update, clinicians who are unaware of the alternate name may inappropriately treat patients
as having brucellosis, which implies disease due to classic Brucella species. Laboratory implications are no
less significant since some species are regulated select agents while others are not. The species of Brucella
which are select agents according to the United States Department of Health and Human Services (HHS)

and the United States Department of Agriculture (USDA) are B. melitensis, B. abortus* and B. suis*. The other
classic Brucella species (including but not limited to B. canis, B. pinnipedialis and attenuated/vaccine strains
of select agent species) are not select agents; neither are the Brucella (Ochrobactrum) species. Furthermore,
cultures of certain species of Brucella must be handled and shipped as category A infectious substances, ac-
cording to International Air Transport Association (IATA) and the United States Department of Transportation
(DOT) (4). Variability of select agent designation within the genus Brucella can lead to confusion in laborato-
ry handling and reporting.
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What are the Potential Clinical Implications of Using the Alternate
Brucella Names?

If reporting the alternate Brucella genus names, clinical laboratories must thoughtfully manage the appli-
cation and reporting of these results to minimize misunderstanding and confusion by providers of patient
care. Misinterpretation of Brucella (Ochrobactrum) species as agents of brucellosis can lead to an inaccurate
disease diagnosis and the unintentional selection of inappropriate or suboptimal antimicrobial therapy, as well
as possible administration of post-exposure prophylaxis (e.g., for specimens collected with high risk of aero-
solization) and other infection prevention and control concerns.

Prior to this taxonomic revision, any isolate identified as Brucella species in the clinical laboratory was con-
sidered a probable agent of brucellosis, a potentially life-threatening infectious disease. Organisms classically
linked with brucellosis in humans include B. melitensis, B. abortus* B. suis* and B. canis, and rarely B. ceti and
B. pinnipedialis (6). On the other hand, Brucella (Ochrobactrum) species often represent microbial coloniza-
tion when recovered from clinical specimens. As opportunistic pathogens, Brucella (Ochrobactrum) species
cause infections with distinct transmission patterns and clinical presentations, and treatment may require
antimicrobial regimens different from those used to treat brucellosis. In addition, infection control consider-
ations for Brucella (i.e., antimicrobial prophylaxis following laboratory exposure) are different than for Brucella
(Ochrobactrum) species.

Differences in Antimicrobial Therapy and Management

e Brucellosis: Doxycycline and rifampin combination therapy is recommended for at least 6-8 weeks.
Doxycycline and streptomycin are alternatively recommended. These antibiotic regimens are well es-
tablished, resistance is uncommon and in vitro antimicrobial susceptibility testing (AST) is not required



How Can Laboratory Personnel Distinguish Brucella (Ochrobactrum)
Species From Agents of Brucellosis, Including Select Agent Brucella
Species?

Laboratories in the U.S. should carefully screen all specimens for Gram stain and culture growth
characteristics consistent with the U.S. select agent Brucella species. The reclassification of Ochrobactrum
species does not change the requirements for select agent rule out. Readers may refer to the Sentinel Level
Clinical Laboratory Guidelines for Suspected Agents of Bioterrorism and Emerging Infectious Diseases for
further guidance (9).

The following characteristics are common to Brucella (Ochrobactrum) species and can be used to quickly
rule out select agent Brucella species and non-select agent causes of brucellosis:

 Rapid colony growth on MacConkey agar (>0.5 mm after 24 h).
e Mucoid colony morphology.
« Positive motility (tube-based method recommended for safe handling).

Automated systems, including mass spectrometry technology, can misidentify Brucella (Ochrobactrum) spe-
cies as select agent Brucella species or misidentify select agent species as non-select agent species (10,11).
Alternatively, no organism identification may be obtained, particularly if a specialized database that includes
select agent Brucella species is not used; notably, these databases are not available in most clinical labora-



Table 1: Morphologic and Phenotypic Characteristics of



Figure 1.



Figure 2. Growth characteristics
of B. melitensis, compared with
those of Brucella (



What Clinical Clues Can Aid in Distinguishing Infections Caused by Classic
Brucella Species From Those Due to Brucella (Ochrobactrum) Species?

Patient exposure history, transmission risks and clinical history may support the differential identification of

classic Brucella species versus Brucella (Ochrobactrum) species but does not replace the laboratory rule out
process.

< Human disease due to classic Brucella species is often seen in those who work with animals or animal
meat, individuals who eat unpasteurized animal products (dairy foods) contaminated with Brucella or
individuals with travel history to regions where these products are available, and individuals who have
had contact with wildlife in Brucella endemic areas.

e Brucella (Ochrobactrum) species are found in/on water, soil, plants and animals. Due to their low viru-
lence, these organisms typically cause infections in immunocompromised individuals (e.g., line-associ-
ated infections). Healthcare-acquired infections typically can be traced back to contaminated invasive



Scenario 2: Clinical Laboratories That Apply the Ochrobactrum Species Names.

Organism names can be reported to the genus or species-level according to laboratory procedures. Laborato-
ry staff should document evidence that select agent Brucella was ruled-out, in the internal laboratory work-
up (not in the patient results).

Example:
“Ochrobactrum intermedium”

Internal laboratory comment (not charted): Growth on MAC, >1 mm at 24 hr, mucoid. Select agent
Brucella species ruled-out.

Scenario 3: Uncertainty in the Species-Level Identification but Select Agent Brucella Species Were Ruled
Out.

Consider issuing a preliminary report delineating the status of the identification and clarify the nomenclature
status.

Example:
“Brucella (Ochrobactrum) species, not select agent of bioterrorism Brucella species. Isolate referred



How Does the 12/2022 CDC LOCS Announcement Affect Laboratory
Approaches to These Organisms?

e The CDC LOCS natification “Reclassification of Ochrobactrum species into the Brucella genus” (5) provid-
ed an important reminder to laboratories that Brucella (Ochrobactrum) species and select agent Brucella

species are closely related. When genus level identifications of Brucella are obtained, laboratories must
scrutinize these isolates.

e On January 23, 2023, the CDC LOCS call further clarified that clinical laboratories should continue to rule
out select agent Brucella species using the American Society for Microbiology (ASM) sentinel guidelines
(9). Isolates for which rule out was not achieved by the ASM sentinel guidelines must be referred through
the Laboratory Response Network (LRN; usually to the state laboratory) for further assessment (13).

Note, this recommendation applies to suspect isolates detected prior to attempting identification, as

well as those identified to the genus or species level as Ochrobactrum or Brucella species by automat-
ed systems.

e Additional testing, including AST, should not be performed while pending results from the LRN
laboratory.

e Once the select agent of bioterrorism organisms are ruled-out, clinical laboratories are not
required to refer the isolate, unless otherwise directed by their local public health partners or
their LRN laboratory.

Example: If a laboratory is using either the Ochrobactrum or Brucella nomenclature and an isolate is iden-
tified as O. anthropi or



What Are the Suggested Next Steps for Clinical Laboratories?
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