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Lyme Disease 
• Borrelia burgdorferi 
• Ixodes scapularis and Ixodes pacificus 
• Erythema migrans 
• Late manifestations 

http://borreliaburgdorferi.org/ 
http://www.ticktexas.org/ticks/afis_
black_legged_tick.htm 

http://borreliaburgdorferi.org/
http://www.ticktexas.org/ticks/afis_black_legged_tick.htm
http://www.ticktexas.org/ticks/afis_black_legged_tick.htm


Rocky Mountain Spotted Fever 

• Rickettsia rickettsii 
• Dermacentor variabilis and D. andersoni 
• Rash 
• Up to 80%  fatality rate (untreated) 

 
 

http://www.cdc.gov/tularemia/transmission/ http://www.cdc.gov/rmsf/symptoms/index.html#symptoms 

http://www.cdc.gov/tularemia/transmission/
http://www.cdc.gov/rmsf/symptoms/index.html


Ehrlichiosis 

• Ehrlichia chaffensis and Anaplasma 
phagocytophilum  (HME and HGA) 

• Amblyomma americanum 
• Ixodes scapularis 
• Dermacentor variabilis 

 

http://www.cdc.gov/tulare
mia/transmission/ 

http://www.cdc.gov/tularemia/transmission/
http://www.cdc.gov/tularemia/transmission/
http://www.cdc.gov/tularemia/transmission/


Babesiosis   
• Babesia microti 
• Ixodes scapularis 
• Hemolytic anemia 

 
Tularemia   
• Francisella tularensis 
• Deer tick and fly bite 
• Aerosole transmission 
• Handling of infected animals 



Code of Maryland Regulations 
(COMAR)  http://www.dsd.state.md.us/comar/ 



 



 



 



 



AIM 

To assess the importance of continued 
public health laboratory surveillance of 
tick-borne diseases in the State of 
Maryland. 



Laboratory Surveillance of Tick-borne Disease 
Causing Agents Tested from 2008 to 2011 at 

the State of Maryland  
DHMH Laboratories Administration Division of 

Virology and Immunology 

OBJECTIVE 
To analyze the immunological test results for 

Lyme disease (LD), Rocky Mountain Spotted 
Fever (RMSF), Ehrlichiosis (HGA and HME), 
Babesiosis and Tularemia. 



METHODS 

Lyme Disease 
2 steps method 
 
1st Step - Enzyme linked Immunoassay 

(ELFA) – VIDAS 
 
2nd Step - Western Blot 



RMSF and Ehrlichiosis 
(HME and HGA)  

 
Titers = or >1:64  

probable positive cases 
  
Further testing is needed 

in order to obtain a 
definite diagnosis. 

 

http://lymediseaseguide.org/test-accuracy-ifa 

http://lymediseaseguide.org/test-accuracy-ifa
http://lymediseaseguide.org/test-accuracy-ifa
http://lymediseaseguide.org/test-accuracy-ifa
http://lymediseaseguide.org/test-accuracy-ifa
http://lymediseaseguide.org/test-accuracy-ifa


Tularemia and Babesia  
 

Submitted to Centers for Disease Control 
and Prevention (CDC)  
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CONCLUSIONS 
• Lyme Disease is the most (n=323) prevalent. 

• RMSF (n= 30) Ehrlichiosis (n=21)  
• Most of the cases were found in males except 

for Ehrlichiosis 
• Most LD cases were found in the 20 to 29 

years old group 
• Most RMSF cases were found in the 50 to 59 

years old group 
• Most Ehrlichiosis cases were found in the 40 

to 49 years old group 
 
 



Public Health Laboratory 
Surveillance of Lyme Disease in the 

State of Maryland:  
A Ten Year Trend Analysis 

OBJECTIVES 
To analyze a decade (2002 to 2011) of Lyme 

Disease immunological test results. 
To assess the importance of continuous 

Lyme disease surveillance at MD DHMH 
Laboratories Administration Division of 
Virology and Immunology.  



Total No. of Specimens Tested at the Laboratories 
Administrations for Lyme Disease from 2002 to 2012 



Number of Positive Specimens Stratified by Age Tested at the 
Laboratories Administrations for Lyme Disease, 2002 - 2012  
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Distribution of Lyme Disease Positive Cases by Month from 
2002 to 2011 Tested at the Laboratories Administrations 



• Number of tested specimens drastically 
decreased after 2009 

• Most positive cases were found in: 
– 20 to 29 years  
– 50 to 59 years  
– unknown  

• Most cases were found in Male 
• Prevalence in June, July and August 

CONCLUSIONS 



LIMITATIONS AND CHALLENGES 

• Surveillance  
• Clinical diagnosis 
• Testing 
• Data interpretation 
• Dynamics in pathogens 
• Advances in technology  

 



LESSONS LEARNED 

• Reporting 
• Importance of tick-borne diseases 
• Collaboration between physicians and 

laboratories 
• Collaboration between laboratories 
• Innovations are crucial 
• Education and awareness 



POLICY AND PRACTICE IMPLICATIONS 

• COMAR 
• Case definition 
• Continued support for laboratory 

surveillance 
• Collaborations between multiple agencies 
• Relationship between Departments of 

Health and Academia 
• Susceptible Populations 
• Biowarfare 
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