
Human Case of Brucella abortus 
RB51 Associated with Raw Milk 
Consumption– New Jersey, 2017



Case summary

47 year old New Jersey resident

Onset of symptoms on 9/15

9/18: Patient seen in ED for neck pain and headache;  treated 
and discharged; blood cultures drawn

9/21: Hospital notified patient of positive blood cultures 
(unidentified bacteria) 

9/23: Patient admitted to hospital in response of notification 
of blood culture result; patient still had headache, fever (Tmax
102.3), chills; placed on new antibiotics.

9/30: Discharged from hospital; antibiotics to be continued at 
home



Case summary: 
diagnostics 

Isolate confirmation: 

 9/28:  Presumptive positive for Brucella spp. at commercial 
laboratory (located in MN); forwarded to MNDOH

10/13:  Presumptive positive for Brucella abortus RB51

 10/23:  Culture confirmed positive for Brucella abortus 
RB51 at CDC

 Other findings: resistance to rifampin; PFGE showed isolate 
was 10 SNPs different than agent in Texas outbreak earlier 
in 2017

 Exposed New Jersey laboratory workers began a 3 week 
course of doxycycline and TMP/SMX post-exposure 
prophylaxis



Brucellosis (1)

Systemic disease from Brucella species (facultative, 
intracellular, gram-negative coccobacilli); acute or 
insidious onset

 Continued, intermittent, or irregular fever of variable 
duration; headache; weakness; chills
 Can persist for days to years

Human infections most often associated with B. 
melitensis*, B. suis*, B. abortus* 

*designated as select agents, i.e., potential to be developed 
as bioterrorism agents due to ability to undergo 
aerosolization

Source:  https://www.cdc.gov/brucellosis/clinicians/brucella-species.html

https://www.cdc.gov/brucellosis/clinicians/brucella-species.html


Brucellosis (2)

Transmission to humans:  
 eating undercooked meat or raw dairy products 
 direct contact with infected animals (e.g., hunting)
 inhalation
 exposure through skin wounds and mucous membranes 
 person-to-person rare

High-risk regions:  Mediterranean Basin, South and 
Central America, Eastern Europe, Asia, Africa, Middle 
East

Rare in U.S. largely due to cattle vaccination practices; 
U.S. cases usually imported or result from accidental 
laboratory exposures

Source:  https://www.cdc.gov/brucellosis/clinicians/brucella-species.html

https://www.cdc.gov/brucellosis/clinicians/brucella-species.html


Clinical presentation in humans
Incubation period: usually 2-4 weeks after exposure (range: 5 days to several months)

Initial symptoms:
 Fever
 Sweats
Malaise
 Anorexia
 Headache
Muscle/joint pain
 Fatigue

Persisting symptoms: 
 Recurrent fevers
 Arthritis
 Swelling of testicle and scrotum area
 Swelling of heart (endocarditis)
 Neurological symptoms
 Chronic fatigue
 Depression
 Swelling of liver and/or spleen

https://www.cdc.gov/brucellosis/symptoms/



Brucella abortus 
RB51

Brucella abortus is causative agent for brucellosis in cattle

Brucella abortus RB51 is a vaccine strain 
 Conditionally approved for use in cattle in 1996
 Safe for cattle over 3 months of age
 Should not cause clinical signs of disease in cattle
 Usually clears from the blood stream within 3 days but in 

rare cases, vaccinated cows can shed RB51 in their milk

Human exposure to RB51
 Accidental contact with RB51 vaccine can cause infection 

in humans
 Ingestion of raw (unpasteurized) milk or raw milk 

products from vaccinated cows 
 Inhalation of organism in laboratory setting

Source: https://www.aphis.usda.gov/animal_health/animal_dis_spec/cattle/downloads/rb51_vaccine.pdf 



Diagnostics for 
RB51

No serologic assay 
available to detect 

Brucella abortus RB51

Diagnosis by culture 
or PCR only



Epidemiologic investigation
 Local health department conducted patient 
interview to identify risk factors for brucellosis 

 Patient consumed 4.5% raw cow milk from Udder 
Milk, home delivery company that has illegally 
sold unpasteurized milk in New Jersey
 Consumed small quantities (e.g., uses in coffee); 

other family members are primary consumers 
 Patient completed antibiotic treatment; family 

completed post-exposure prophylaxis and have 
remained asymptomatic to date



Laboratory exposures
Brucellosis is most commonly reported laboratory-associated bacterial 
infection
 lack of experience working with the organism
 work performed on Brucella isolate on an open bench, not under 

BSL-3 conditions
 Inadequate PPE
 unknown or unidentified samples that arrive for analysis

Certain characteristics of bacterium, such as its low infectious dose and 
ease of aerosolization also contribute to risk of infection by  organism 
in laboratory setting

Source:  https://www.cdc.gov/brucellosis/laboratories/index.html

https://www.cdc.gov/brucellosis/laboratories/index.html


Assessing laboratory exposure risk 
RISK LEVEL = HIGH

Persons at Risk Exposure Activities
Person performing 
activity and any person 
within a 5 ft. radius

Work with a Brucella isolate
Sniffed or opened culture plate
Mouth pipetted specimen material
Worked in Class II biosafety cabinet or 
on open bench without using BSL-3 
precautions

All persons present in 
laboratory room

Occurrence of widespread aerosol 
generating procedures*

RISK LEVEL = LOW

Persons at Risk Exposure Activities

All person present in laboratory 
room at distance greater than 5 
ft. from activity

Present in the lab at the time of 
manipulation of Brucella isolate 
on an open bench, but who do 
not have high risk exposures

17 high risk exposures were identified 
in New Jersey

https://www.cdc.gov/brucellosis/laboratories/risk-level.html



Post-exposure prophylaxis (PEP) and 
monitoring

BRUCELLA SPP. (NON-RB51)
Risk Level PEP Recommendations Follow up/ Monitoring

High Risk  Doxycycline 100mg twice 
daily and rifampin
600mg once daily for 3 
weeks

 Sequential serologic testing 
at 0, 6, 12, 18 and 24 weeks 
post exposure

 Symptom watch (e.g. weekly) 
and daily self fever check for 
24 weeks

Low Risk  Discuss with HCP

 May consider  PEP if 
immunocompromised or 
pregnant

 Sequential serologic testing 
at 0, 6, 12, 18 and 24 weeks 
post exposure

 Symptom watch (e.g. weekly) 
and daily self fever check for 
24 weeks

BRUCELLA ABORTUS RB51
Risk 
Level

PEP Recommendations Follow up/ Monitoring

High Risk  Doxycycline and 
trimethoprim and 
sulfamethoxazole 
(Bactrim) for 3 weeks

 Symptom watch (e.g. 
weekly) and daily 
self fever check for 
24 weeks

Low Risk  Discuss with HCP

 May consider if 
immunocompromised or 
pregnant

 Symptom watch (e.g. 
weekly) and daily 
self fever check for 
24 weeks

https://www.cdc.gov/brucellosis/clinicians/rb51-raw-milk.html



Symptom 
monitoring

For both high and low risk 
exposures, monitor for symptom 
development

For 6 months:  active temperature 
monitoring

For 6 months:  passive symptom 
monitoring



Public notification



Surveillance
To date, two additional families  that consumed raw milk 
from Udder Milk started PEP, symptom monitoring.

To date, no additional cases identified



Investigation of Raw Milk Distribution
 Udder Milk – “Co-op on wheels”
 Distributes raw milk to multiple states 
 Raw milk is illegal to be sold across state lines
 Sale or distribution of raw milk is illegal in NJ

Members-only
 Need to be approved before you can order
 Provides drop offs in public locations and home delivery

Where is the milk coming from? 
 No physical address on website (only a cell phone number and e-mail address)

 Actions:
 NJDOH issued a Cease and Desist order to Udder Milk on 11/10
 After the issuance of the Cease and Desist, Udder Milk moved their regular pick-up sites to 

unannounced members addresses and seem be delivering direct to the customer’s home



Why raw milk?
Myths--

“Raw milk is healthier and more nutritious than pasteurized milk.”

“Drinking raw milk may not be safe, but no harm will come from 
eating products made from raw milk.”

“Milk is safe as long as it’s labeled ‘organic’.”

“Raw milk and products made from raw milk are safe if they come 
from healthy cows.”

“If animals are raised in sanitary conditions on humane farms, their 
milk is safe.”

Source:  https://www.cdc.gov/foodsafety/rawmilk/milk-myths.html

https://www.cdc.gov/foodsafety/rawmilk/milk-myths.html


Raw milk-associated 
outbreaks

Summer 2017:  RB51 outbreak associated with raw milk bar in 
Texas (NJ case not linked to TX)

CDC analysis, 1993-2006 data
 Raw milk more likely to be linked to outbreaks than pasteurized 
 Outbreaks associated with raw milk tended to cause more severe 

disease
 Younger people affected more in outbreaks linked with raw milk 

than in outbreaks linked to pasteurized milk
 States that allowed sales of raw milk had more outbreaks linked 

to drinking raw milk

Source: https://www.cdc.gov/media/releases/2017/p0915-raw-milk-brucella.html;   
https://wwwnc.cdc.gov/eid/article/18/3/11-1370_article

https://www.cdc.gov/media/releases/2017/p0915-raw-milk-brucella.html
https://wwwnc.cdc.gov/eid/article/18/3/11-1370_article


The future…
INFORM THE PUBLIC OF THE RISK OF RAW 
MILK CONSUMPTION

PREVENT THE ILLEGAL SALE OF RAW MILK



Colin T. Campbell, DVM
State Public Health Veterinarian
New Jersey Department of Health
(609) 826-4872
Colin.Campbell@doh.nj.gov
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