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TB Disease Surveillance 

Immediate reporting  

State and local case manager assignment 

Disease investigation 

Disease management and treatment 

Contact investigation and containment 

Investigation and documentation through an 

online investigation platform- MAVEN 

 



What do we do… 

 

When the patient is an elephant? 

 

 



Objectives 

Explore TB in elephants and transmission risk to 

humans 

Review the surveillance and investigation 

process for zoonotic diseases; Case report 

Define components of animal and human 

contact investigation 

Demonstrate shared investigation record using 

MAVEN 

Discuss shared responsibility in TB surveillance 

and investigation 



Tuberculosis in Elephants 

 Etiology 

Mycobacterium tuberculosis 

 Epizootiology 

 Asian and African elephants susceptible 

 Humans are reservoir 

 Chronic, progressive, debilitating disease 

 Transmission and Pathogenesis 

 Aerosol transmission assumed 

 Transmission from human to elephant or elephant to elephant 

 Diagnosed in captive elephants in US and Europe 

 Not yet found in free-ranging elephants 



Tuberculosis in Elephants 

 

 Clinical 

 Signs may be absent 

 Weight loss, wasting syndrome 

 Lethargy 

 Exercise intolerance 

 Discharge from trunk 



Apparent Prevalence in  

North America 1994-2011 

 

 Overall apparent prevalence approx. 10.6%, 1994-2011 

 Annually 1-8 new cases detected through surveillance 
(Median 3 cases/year) 

 Captive elephants in N. America 

– Approx. 274 Asian 

– Approx. 206 African 

 Estimated M. tuberculosis infections 

– Approx. 16.4% Asian elephants 

– Approx. 2.9% African elephants 

 Overall mortality 64/7%; higher in female elephants 

 



Recent history of TB in Elephants 

North America 

 During the 19th and 20th centuries, Mycobacterium tuberculosis in 

elephants was sporadically reported. 

 First reported outbreak of TB in elephants in N. America- Exotic 

animal farm in Illinois, 1996 

 Prompted USDA-APHIS to require annual trunk wash testing of all 

captive elephants in US, beginning in 1998 



Trunk Wash Technique 



Additional Test Methods 

 DPP VetTB Assay (Dual Path Platform) 

 Rapid, point of care serologic test 

Multiantigen Print Immunoassay (MAPIA) 

 Follow up test to DPP, evaluates for presence of antibodies to a 

larger number of MTB antigens than DPP 



Current Testing Protocol 

 Annual testing of all captive elephants under supervision 
of licensed veterinarian according to USDA requirements 

– Culture (trunk wash-triple sample) 

– DPP (Rapid serologic test)  

 

 Elephants with a reactive DPP must then have a MAPIA 
test performed 

 

 Positive findings on one or more of the above tests 
trigger accelerated testing schedules 



Zoonotic Transmission 

 Transmission from elephants back to humans working in 
close proximity first described in late 1990s 

 1996 Exotic animal farm-Illinois, four elephants with TB(3 
died) 

11/22 handlers +PPD, one had smear-, culture+ active TB 

 IS6110 and TBN12 typing confirmed same strain among 
elephants and handler with active TB 

 

 1997-2000 Los Angeles Zoo 

 Two Asian elephants, three Rocky Mountain goats and one 
black rhinoceros diagnosed with M. tuberculosis 

 No active human cases, but 55 tuberculin skin test conversions 
were associated with training elephants and attending an 
elephant necropsy 
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Population at  Risk 

Workers with prolonged AND close contact to elephants 

infected with TB have potential for elevated risk of 

infection. 

Treatment, medical procedures 

Necropsy 

Live in or close to elephant barn 

Cleaning barns or working as groundskeepers 

 



Recommendations 

Improved methods for diagnosis are needed 

Develop evidence-based guidelines for Infection 

Control Practices  

Need for occupational health/TB awareness 

among elephant caretakers 

Reduce aerosol-generating practices 



Case Report 

August 23, 2010:  Epidemiology Program 
received a call from DAR reporting a possible 
case of TB in a 36 year-old elephant at the 
Southwick Zoo in Mendon 
 

Elephant died on 7/29/10 

+ MAPIA test 3/10 while in FL (triggered accelerated 
trunk wash cultures) 

+AFB in trunk wash culture collected 7/21/10 

Limited necropsy performed-multiple biopsy 
specimens sent for testing at Tufts and NVSL 

Granulomas grossly visible in lung tissue at necropsy 

Animal buried on site 



Initial Investigation/Findings 

 Dondi 

 36 year-old female Asian Elephant 

 Privately owned 

 Owned by same couple since coming to US 

 Adopted from Thailand 34 years prior 

 Spent summers in Mendon at Southwick Zoo and winters in Florida 

 



Initial Investigation/Findings 

Southwick veterinarian reported that Dondi had 

been deteriorating for a couple weeks prior to 

death 

Dental infections 

Colitis 

NO overt respiratory symptoms or discharge 

from trunk 

 



Animal Contact Investigation 

Findings 

Dondi’s owners/caretakers had reportedly not 

allowed her to have contact with other elephants 

during her lifetime in the US 

Confirmed by veterinarian in FL and MA 

May have been housed in separate 

enclosure, but same building (at Southwick 

Zoo) as elephant that died of TB in 2007 (after 

returning to Texas). 



Human Contact Investigation 

Initial investigation identified several potential 

contacts: 

2 veterinarians (MA and FL) 

3-4 Primary caretakers at Southwick Zoo (2 of whom 

had left MA) 

4 other individuals present at necropsy 

Contact information to the TB Program for 

intensive follow up 

 



Human Contact Investigation 

Based on the concentric circle decision was 
made to test  

Owners 

Handlers 

Zoo Owner 

Veterinarians 

 



Human Contact Investigation 

11 people identified 

10 people tested 

10 people negative 

1 low priority (tested by primary care physician) 

1 recently completed Chemotherapy and 
radiation for cancer -CXR was recommended 



Interstate Collaboration 

Animal’s owner lived out of state 

Request sent to Pennsylvania Health 

Department 

2 people identified 

2 people tested 

2 negative 

 



Interstate Collaboration 

Veterinarian lived in Florida 

Request sent to Florida Health 

Department to contact 

Veterinarian tested by Primary care 

physician 

Negative TST 



Community Concerns - Children 

 Child reportedly fed the 

elephant regularly over 

the past six months.  

 Kids often came to the 

zoo and requested to 

feed the elephant (not 

done on a regular basis). 

 

 

 1 child was allowed to 

feed 1 apple to the 

elephant on 2 separate 

occasions (contact 

estimated less than 5 

minutes)  

 Local pediatrics office 

received multiple calls 

regarding potential 

exposure. 

 



Education Challenges 

Family and zoo staff regarding TB prevention 

and control  

Transmission (not well understood from animal 

source to humans) 

Other state partners 

Community members 

 



Secondary challenges 

Challenges from media and animal rights 

groups 

 



Human Challenges 

Dondi was viewed a member of the family 

Assistance needed to support family through 

grieving process while also performing disease 

and contact investigation 

 

 

Human Challenges 



TB Program Challenges 

How to craft a record for an elephant in a person 

based data system? Must be able to: 

 Attach needed information in a central repository 

 Handle various information sources 

 Be used as shared communications tool by all people 

working on case 

 Provide a place to link and follow human contacts in an 

organized way 

 

 

 



The Answer?  

The MAVEN outbreak Module 

 Advantages: 

Part of a system already in use 

Ability to share records and deposit all info related to 

case 

 

MAVEN Outbreak Module MAVEN Outbreak Module 



MAVEN Outbreak Module Cont. 

 Advantages Cont.: 

 Ability to link human contacts to “source” 

 Ability to view all linked cases in one location 

 

 

 

 

 

 Disadvantages: 

 No jurisdiction for an outbreak/cluster event 

 Cluster/Outbreak events are not included in any workflows 
34 



Lessons Learned 

 Increasing incidence of TB in elephants 

 Interspecies transmission of TB 

 Collaboration between TB Prevention and Control with 

Zoonotic Epidemiologist and Veterinarian 

 Using MAVEN as a shared repository for information 

 Use of outbreak model in MAVEN for tracking of human 

contact/animal case 

 Use of outbreak model for tracking clusters, airline 

exposures and other non-traditional cases of TB 



Questions 



Resources 

 Guidelines for the Control of Tuberculosis in Elephants 2010 
(USAHA) 8 November 2010  

http://www/aphis.usda.gov/animal_welfare/index.shtml 

 Proceedings from USDA-APHIS Animal Welfare Conference on 
Tuberculosis in Elephants, April 2011- Kansas City, MO 

– http://www.aphis.usda.gov/animal_welfare/pg.php?pg=Tuberculo
sis_in_Elephants 

 Elephant to Human Transmission of Tuberculosis-2009 

– www.cdc.gov/eid  Vol. 17, No. 3, March 2011 

 Human Exposure following Mycobacterium tuberculosis Infection of 
Multiple Animal Species in a Metropolitan Zoo 

– www.cdc.gov/eid   Vol. 8, No. 11, November 2002 
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Thank you! 
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