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To provide a balanced approach to the literature 
Identifying those areas better understood 

Those that may be controversial  
Providing the tools with which to make 

decisions for your patients 
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As a primary care trained 

physician, why am I even here? 
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2003 

Shor S Pathogenesis of Chronic Fatigue Syndrome, A Multisystem Hypothesis Journal of 

Chronic Fatigue Syndrome Vol. 11(3) 2003: 51-68 
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March 2011 

Shor, S Retrospective analysis of a cohort of Internationally Case Defined 
Chronic Fatigue Syndrome patients in a Lyme endemic area Bulletin of the 

IACFS/ME.2011;18(4):109-123 

Peer reviewed 
Original research 
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DIRECTIVE: 
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The 5,300-year-old ice mummy dubbed Otzi 
discovered in the Eastern Alps about 20 years ago 

 
Iceman may have suffered from Lyme disease 

Gene evidence of  Borrelia and clinical evidence of arthritis 
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1975 
Alan Steere, MD:  

JRA epidemic in Lyme CT. 
 

1982 
Willy Burgdorfer, Ph.D. 

Borrelia burgdorferi, first isolated 
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2000  
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A medical association representing 
physicians, scientists and other health care 
professionals who specialize in infectious 

diseases.  
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“An international multidisciplinary medical 
society dedicated to the diagnosis and 
appropriate treatment of Lyme and its 

associated diseases….” 
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2006  
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2008  

“….The IDSA’s guideline panel improperly ignored 
or minimized consideration of alternative medical 

opinion and evidence regarding chronic Lyme 
disease, potentially raising serious questions about 
whether the recommendations reflected all relevant 

science……” 
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Washington, DC – Wednesday, 
April 20, 2011. Today the Institute of 
Medicine (IOM) released a report on the 
critical needs and gaps in Lyme disease 

research. The chair of the IOM 
Committee, Dr. Lonnie King stated: 

“significant gaps in knowledge exist that 
require new studies and research.” 
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www.fairfaxcounty.gov/fightthebite 



Infection caused by the spirochetal bacteria  

Borrelia burgdorferi 
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The deer tick (Ixodes scapularis) 
adult female 

Transmission:  Black legged Deer Tick or 
Ixodes Scapularis  

[on West Coast: Ixodes Pacificus] 
 

adult female, adult male, 
nymph, and larva on a 

centimeter scale 
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Black legged 
“deer tick” 

(Ixodes 
scapularis) 

American Dog Tick 
[Dermacentor 

Varibalis] 

Lone Star Tick 
(Amblyomma 
americancum) 



Other infectious agents may be introduced at 
the time of the tick bite “blood meal” 

Examples: 
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Often exacerbating presentation 

Babesia 
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Centers for Disease Control-CDC 

Per CDC: Under reporting estimated by at least a power of 10 
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Caveat: 

The Washington DC 

metropolitan region is endemic 

for Lyme disease [1,2] 

 

 
1.Arias, J Disease Carrying Insects Program Supervisor Fairfax County health department May 2009 

personal communication, including “Lyme disease activity in humans 2007” 

 

2.Goodriend, D “Lyme Disease in Loudoun County-Results from a Survey of Reported Cases 2003-

2006” presented to the Loudoun County Board of Supervisors 4,19 2006  

http://www.loudoun.gov/controls/speerio/resources/RenderContent.aspx?data=cf2dbbdba83e4acf98f8

e3ea9cecace4&tabid=340 
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“wooded and bushy areas with high grass and leaf litter” [1] 

 “most patients become infected around the home” [2]  

 
  Examples  

• gardening 
• cutting the grass 
• managing leaves 

1.  http://www.cdc.gov/lyme/prev/on_people.html  
  2. Stafford II, KC  State of Connecticut entomologist Tick Management Handbook 



Lifecycle of deer tick-Incidence Lyme 
Peak: Nymph feeding: May-August 
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•Adult female ticks lay eggs early 
spring/summer, eggs hatch into larvae 
“seed ticks”  

[blood meal #1 sterile] 
•dormant (inactive) until the next spring 
molt into nymphs, Peak: May-Aug   

[blood meal #2*] 
•molt into adults in the fall   

[blood meal #3*] 
*potential to be infective  



Ix. scapularis Nymphs, Vector Index for B. burgdorferi 
per Month, Fairfax Virginia, 2009-2010 

Vector Index for Ixodes scapularis , Nymphs and Human Cases,

by Month, Fairfax County 2009 & 2010
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“Classic” Rash: EM or Erythema Migrans 
Usually the site of the tick bite 

Generally within 7-14 days of bite  [reported range 3-32days] 

Published incidence range from 80%, down to <50% [1] 
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1.Reik L Jr, Burgdorfer W, Donaldson JO Neurologic abnormalities in Lyme disease without 

erythema chronicum migrans Am J Med 1986; 81: 73-8BJ 

 



“Classic” Rash: EM or Erythema Migrans 
Begins as a small, erythematous macule or papule  

expands slowly over days to weeks. 

Must achieve a diameter of at least 5cm to qualify for “typical” EM 
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If occurs: may 
have atypical 
characteristics 

  

may not be 
easily located 

 
  



usually within weeks of exposure: 

Fever 

Headache 

Joint pain 

Fatigue  
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“The existence of a flu like illness without 
erythema migrans of early Lyme 

Disease has been clearly established” 
 

5 patients: Lyme Endemic Connecticut 
 

 fever and fatigue, resolved spontaneously in 5 to 21 
 No EM 
 Positive serologies 
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Feder, H.M., Jr., et al., Early Lyme disease: a flu-like illness without erythema 
migrans. Pediatrics, 1993. 91(2): p. 456-9. 



“… patients from LD endemic areas who have fever 
and fatigue, especially within a month following 
a deer tick bite, should be considered for empiric 

antibiotic therapy for early localized Lyme 
disease” 

i.e. do not delay treatment for tests,  

even without a rash 
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Feder, H.M., Jr., et al., Early Lyme disease: a flu-like illness without 
erythema migrans. Pediatrics, 1993. 91(2): p. 456-9. 



 Nervous system 

 Pain 

 Peripheral neuropathies- 

 pain, numbness, strange sensations 

 Headaches 

 Facial or Bell’s palsy 

 Arthritis or Arthralgias 

 often in different joints and “migratory” 
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 Nervous system 

 Pain 

 Peripheral neuropathies- 

 pain, numbness, strange sensations 

 Headaches 

 Facial or Bell’s palsy 

 Arthritis/Arthralgias 

 often in different joints and “migratory” 
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Nervous system-Facial or Bell’s palsy 
Peripheral VIIth nerve palsy 

Latency- 3 months to 5 years     



 Nervous system 

 Pain 

 Peripheral neuropathies 

 Headaches 

 Facial or Bell’s palsy 

 Arthritis or Arthralgias 

 often in different joints and “migratory” 
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Arthritis-often different joints “migratory” 
Latency-weeks to years 

Albert S, Schulze J, Riegel H, Brade V Lyme arthritis in a 12-year-old patient after a latency 

period of 5 years. Infection1999;27(4-5):286-8. 
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Avoidance 
Acaracides-Permethrin 

Repellents-Deet 
Tick checks 

www.fairfaxcounty.gov/fightthebite 
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http://wolf.house.gov/uploads/Report_of_the_Virginia_Task_Force_
on_Lyme_Disease_Final.pdf 
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DIRECTIVE: 
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i.e. DON’T NEED “CDC  criteria” to be met 
in order to make a diagnosis of Lyme Disease 
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“Lyme disease is diagnosed on the basis of 
physician-observed clinical manifestations 

and a history of probable exposure to 
infected ticks. Laboratory tests are neither 

suggested nor required to confirm 
diagnosis for patients with recent onset of 

a characteristic EM rash. “ 

  
 Bacon RM, Kugeler  JK, Mead, PS MMWR Surveillance for Lyme 

Disease United States, 1992-2006 October 3, 2008/57(SS10);1-9 
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Don’t REQUIRE an EM rash for diagnosis 
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Triangular EM lesion. . (From Nadelman RB, Wormser GP. Erythema 
migrans and early Lyme disease. Am J Med 1995;98(4A):16S 
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Vesicular EM lesion. (From Nadelman RB, Wormser GP. Erythema 
migrans and early Lyme disease. Am J Med 1995;98(4A):16S 
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EM lesion in a patient from the Caribbean who acquired infection in 
Westchester County, New York (From Nadelman RB, Wormser GP. Erythema 

migrans and early Lyme disease. Am J Med 1995;98(4A):16S 
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“To know syphilis is to know medicine” 
   

“Father of Modern Medicine” 

WILLIAM OSLER, MD 

http://upload.wikimedia.org/wikipedia/commons/1/17/Sir_William_Osler.jpg
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“unlike  almost all other infectious disease, it is 
rarely (if ever!) diagnosed by isolation and 

characterization of the organsim 
 

Can affect practically any organ system 
 

Variable clinical presentations have resulted in 
syphilis being labeled “the great impostor” 

http://www.columbia.edu/itc/hs/medical/pathophys/id/2005/MI
D-BrustSyphilisBW.pdf 
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Treponema pallidum Borrelia burgdorferi 

http://biology.uwsp.edu/faculty/dcaporal/jpg folder/spirochete.jpg
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Functioning genes  
Borrelia burgdorferi 161  
Treponema pallidum  22  

~7 times the number of genes 
By extension, greater theoretical 

ability to accommodate to 
environmental pressures 
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ELISA screening 

 sensitivity 100% [1] 

 specificity 99.7% 

“confirmatory” western blot 

1.  Centers for Disease Control and Prevention. HIV Incidence Surveillance:Estimating 
National and Local HIV Incidence Using a Population-based Serologic Method to Detect Recent 

HIV-1 Infection. Atlanta,Ga: CDC; 2005 Mar 30:1-60. 

 

HIV Testing 



5/1/2012 Samuel Shor, MD, FACP 68 

ELISA screening 

 ~50-60% sensitivity [1,2] 

“confirmatory” western blot 

  [not including several highly specific bands] 

 potentially <50% sensitive 

  
 1. Wojciechowska-Koszko I et al Seroidiagnosis of Borreliosis: Indirect Immunofluorescence Assay, Enzyme-

Linked Immunosorbent Assay and Immunoblotting  Arch. Immunol. Ther. Exp. (2011) 59:69–77 
2. Chmielewska-Badora J, Cisak E, Wo´jcik-Fatla A et al Correlation of tests for detection of Borrelia burgdorferi 

sensu lato infection in patients with diagnosed borreliosis. Ann Agric Environ Med (2006) 13:307–311 

 

Borrelia burgdorferi 
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Contributing factors 
•Multiple strains 
•Bb evading immune detection 

•Immune dysfunction 
•Intracellular  [sanctuaries] 
•Change in physical characteristics 
•Biofilm 

•Potential incomplete use of Western Blot 
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Contributing factors 
•Multiple strains 
•Bb evading immune detection 

•Immune dysfunction 
•Intracellular  [sanctuaries] 
•Change in physical characteristics 
•Biofilm 

•Potential incomplete use of Western Blot 



Decreased sensitivities of this technology, if 
immune function is: 

1. Impaired   

2. Obstructed [sanctuaries] 

3. Deceived  
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Most diagnostic tools evaluate the 
immune response-IgM/IgG 
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Contributing factors 
•Multiple strains 
•Bb evading immune detection 

•Immune dysfunction 
•Intracellular  [sanctuaries] 
•Change in physical characteristics 
•Biofilm 

•Potential incomplete use of Western Blot 



 

 Decreased CD57 subset of NK cells 1 

 Produce chemicals to disable antibodies 2 

5/1/2012 Samuel Shor, MD, FACP 73 

1. Stricker RB, Winger EE Decreased CD57 Lymphocyte subset in patients with chronic 
Lyme disease Immunology Letters 76 2001  43-48 

2. Schutzer SE, Coyle PK, Belman AL et al Sequestration of antibody to Borrelia 
burgdorferi in immune complexes in sero-negative Lyme disease. Lancet 1990; 
335(8685): 312-315 
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Contributing factors 
•Multiple strains 
•Bb evading immune detection 

•Immune dysfunction 
•Intracellular [sanctuaries] 
•Change in physical characteristics 
•Biofilm 



Intracellular location 
 

protective effect of skin fibroblasts 1-3  
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1. Klempner MS, Noring R, Rogers RA. Invasion of human skin fibroblasts by the Lyme 
disease spirochete, Borrelia burgdorferi. J Infect Dis. 1993 May;167(5):1074- 81. 

2. Georgilis K, Peacocke M, Klempner MS. Fibroblasts protect the Lyme disease 
spirochete, Borrelia burgdorferi, from ceftriaxone in vitro. J Infect Dis. 1992 
Aug;166(2):440- 4.  

3. Chmielewski T, Tylewska-Wierzhanowska S Inhibition of fibroblast apoptosis by 
Borrelia afzelii, Coxiella burnetii and Bartonella henselae. Poll Microbiol 2011;60(3):269-
72. 

 

http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Chmielewski T"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Chmielewski T"[Author]


in vitro evidence of Bb within endothelial cells, 
myocardium, ligamentous tissue, synovial 

cells, keratinocytes, lymphocytes, neurons and 
glial cells 
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1. Haupl, T., et al., Persistence of Borrelia burgdorferi in ligamentous tissue from a patient with chronic Lyme 
borreliosis. Arthritis Rheum, 1993. 36(11): p. 1621-6. 

2. Ma, Y., A. Sturrock, and J.J. Weis, Intracellular localization of Borrelia burgdorferi within human endothelial 
cells. Infect Immun, 1991. 59(2): p. 671-8 

3. Stanek, G., et al., Isolation of Borrelia burgdorferi from the myocardium of a patient with longstanding 
cardiomyopathy. N Engl J Med, 1990. 322(4): p. 249-52 

4. Duray, P.H., et al., Invasion of human tissue ex vivo by Borrelia burgdorferi. J Infect Dis, 2005. 191(10): p. 
1747-54. 

5. Aberer, E., et al., Heterogeneity of Borrelia burgdorferi in the skin. Am J Dermatopathol, 1996. 18(6): p. 571-9. 
  



in vitro evidence of Bb within endothelial cells, 
myocardium, ligamentous tissue, synovial 

cells, keratinocytes, lymphocytes, neurons and 
glial cells 
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1. Livengood, J.A. and R.D. Gilmore, Jr., Invasion of human neuronal and glial cells by an infectious strain of Borrelia 
burgdorferi. Microbes Infect, 2006. 8(14-15): p. 2832-40 

2. Girschick, H.J., et al., Intracellular persistence of Borrelia burgdorferi in human synovial cells. Rheumatol Int, 1996. 16(3): 
p. 125-32. 

3. Dorward, D.W., E.R. Fischer, and D.M. Brooks, Invasion and cytopathic killing of human lymphocytes by spirochetes 
causing Lyme disease. Clin Infect Dis, 1997. 25 Suppl 1: p. S2-8 

4. Valesova, M., et al., Detection of Borrelia in the synovial tissue from a patient with Lyme borreliosis by electron microscopy. 
J Rheumatol, 1989. 16(11): p. 1502-5. 

5. Priem, S., et al., Detection of Borrelia burgdorferi by polymerase chain reaction in synovial membrane, but not in synovial 
fluid from patients with persisting Lyme arthritis after antibiotic therapy. Ann Rheum Dis, 1998. 57(2): p. 118-21 

6. de Koning, J., et al., Demonstration of spirochetes in cardiac biopsies of patients with Lyme disease. J Infect Dis, 1989. 
160(1): p. 150-3 

7. Nanagara, R., P.H. Duray, and H.R. Schumacher, Jr., Ultrastructural demonstration of spirochetal antigens in synovial 
fluid and synovial membrane in chronic Lyme disease: possible factors contributing to persistence of organisms. Hum 
Pathol, 1996. 27(10): p. 1025-34. 
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Contributing factors 
•Multiple strains 
•Bb evading immune detection 

•Immune dysfunction [impaired] 

•Intracellular [protected sanctuaries] 

•Change physical characteristics [deceived] 

•Biofilm [protected sanctuaries] 



Change in outer protein coat  
i.e. altering immunogenicity 
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Schwann TG, Piesman J, Golde WT, Dolan MC, Ros PA Induction of an outer surface 
protein on Bburgdorferi during tick feeding. Proc Natl Acad Sci USA1995; 92: 2909-

2913 
 



Atypical, pleomorphic, spheroplast cell wall 
deficient L-forms, also known as “cyst forms” 1-3 

Associated with changing environmental pressures: 

 Heat exposure 

 Antimicrobials 

Altered immunogenicity 

“Form of resistance to adverse conditions” 3 
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1. Brorson O, Brorson SH Transformation of cystic forms of Borrelia burgdorferi to normal mobile spirochetes. Infection 1997; 25: 
240-246 

2. Gruntar I et al; Conversion of Borrelia garinii cystic forms to motile spirochetes in vivo. APMIS 2001; 109(5); 383-388 
3. Judith Miklossy, Sandor Kasas, Anne D Zurn, Sherman McCall, Sheng Yu and Patrick L McGeer Persisting atypical 

and cystic forms of Borrelia burgdorferi and local inflammation in Lyme neuroborreliosis Journal of Neuroinflammation 
2008, 5:40; 1-18 
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“can occur in the absence 
of the typical spiral Borrelia 

form” 

Judith Miklossy, Sandor Kasas, Anne D Zurn, Sherman McCall, Sheng Yu and Patrick L 
McGeer Persisting atypical and cystic forms of Borrelia burgdorferi and local inflammation 

in Lyme neuroborreliosis Journal of Neuroinflammation 2008, 5:40; 1-18 
 

Cell wall deficient “L” or cyst form 



Reconversion of cystic Borrelia into the typical spiral 
form has been demonstrated in vitro and in vivo 
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Cell wall deficient “L” or cyst form Replicating spiral form 

1. Brorson O, Brorson S: In vitro conversion of Borrelia burgdorferi to cystic forms in spinal fluid, and 
transformation to mobile spirochetes by incubation in BSK-H medium. Infection 1998, 26:144-150. 

2. Gruntar I, Malovrh T, Murgia R, Cinco M: Conversion of Borrelia garinii cystic forms to motile spirochetes in 
vivo. APMIS 2001, 109:383-838.  

3. Mattman LH: Cell wall deficient forms: stealth pathogens. 2nd edition. CRC Press, Inc, Boca Raton, Fla; 1993.  
 

http://biology.uwsp.edu/faculty/dcaporal/jpg folder/spirochete.jpg
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Contributing factors 
•Multiple strains 
•Bb evading immune detection 

•Immune dysfunction [impaired] 

•Intracellular [protected sanctuaries] 

•Change physical characteristics [deceived] 

•Biofilm [protected sanctuaries] 



“Adherent polysaccharide-based matrices 
protect bacteria from the hostile host 
environment and facilitate persistent 

infection.” 
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Responsible for a number of chronic infections: 

 Periodontitis 

 chronic otitis media 

 Endocarditis 

 gastrointestinal infection 

 chronic lung infection 
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1. Davey ME, O’Toole GA. Microbial biofilms: from ecology to molecular genetics. Microbiol Mol Biol Rev. 2000;64:847–867. 
2. Stoodley P, Sauer K, Davies DG, Costerton JW. Biofilms as complex  differentiated communities. Annu Rev Microbiol. 

2002;56:187–209.  
3. Hoa M, Syamal M, Schaeffer MA, Sachdeva L, Berk R, Coticchia J.Biofilms and chronic otitis media: an initial exploration into 

the role of biofilms in the pathogenesis of chronic otitis media. Am J Otolaryngol. 2010;31:241–245. 
4. Trautner BW, Darouiche RO. Role of biofilm in catheter-associated urinary tract infection. Am J Infect Control. 2004;32:177–

183. 
5. de Paz LE, Bergenholtz G, Svensäter G. The effects of antimicrobials on endodontic biofilm bacteria. J Endod. 2010;36:70–77. 
6. Hamilton S, Bongaerts RJ, Mulholland F, et al. The transcriptional programme of Salmonella enterica serovar Typhimurium 

reveals a key role for tryptophan metabolism in biofilms. BMC Genomics. 2009;10:599. 
7. Ramage G, Mowat E, Jones B, Williams C, Lopez-Ribot J. Our current understanding of fungal biofilms. Crit Rev Microbiol. 

2009; 35:340–355. 



Borrelia burgdorferi  1-4 

 

“…these spirochetal formations  
have been found in culture 
and in the tick gut….” 
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1. Sapi E, Kaur N, Anyanwu S, Luecke DF, Datar A, Patel S, Rossi M, Stricker RB. Evaluation of in-vitro 
antibiotic susceptibility of different morphologic forms of Borrelia burgdorferi Infect Drug Resist. 
2011;4:97-113. Epub 2011 May 3. 

2. StrickerRB, Johnson, L Lyme disease: the next decade. InfectDrugResist 2011;4:1-9. Epub 2011 Jan 7. 
3. Sapi E, MacDonald A. Biofilms of Borrelia burgdorferi in chronic cutaneous borreliosis. Am J Clin Pathol. 

2008;129:988–989. 
4. Dunham-Ems SM, Caimano MJ, Pal U, et al. Live imaging reveals a biphasic mode of dissemination of 

Borrelia burgdorferi within ticks.J Clin Invest. 2009;119:3652–3665. 
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•Mechanisms supporting concept of seronegativity 
•Multiple strains 
•Bb evading immune detection 

•Immune dysfunction [impaired] 
•Intracellular [protected sanctuaries] 
•Change physical characteristics [deceived] 
•Biofilm [protected sanctuaries] 

•Guideline issues 

•Potential incomplete use of Western Blot 
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Protein separation technique 

characteristic markers 
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Band: 23-25 31 34 39 83-93 

Bands generally tested  
[eg Labcorp/Quest]: 

IgM X X 

IgG X X X 

Is this enough? 
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1. H ilton E, Devoti J, Sood S Recommendation To Include OspA and OspB in the New Immunoblotting Criteria for Serodiagnosis of Lyme Disease 
JClinMicrobiology June 1996 Vol34 No6 p1353-1354 

2. Tilly K, Krum JG et al Borrelia burgdorferi OspC Protein Required Exclusively in a Crucial Early Stage of Mammalian Infection Infect Immun June 
2006 74; 6; 3354-3564 

3. Ma, B, Chrsten B, Leung D, Vigo-Pelfrey C Serodiagnosis of Lyme Borreliosis by Western Immunoblot: Reacitivity of Various Signficant 
antibodies against Borrelia burgdorferi  JClinMicrobiology Feb 1992 30;2; 370-376 

4. Fikrig E, Barthold SW, Marcantonio N, et al. Roles of OspA, OspB, and flagellin in protective immunity to Lyme borreliosis in the laboratory mouse. 
Infect Immun. 1992; 60: 657-661 

5. Steere, et al. Vaccination against Lyme Disease with Recombinant Borrelia burgdorferi Outer-Surface Lipoprotein A with Adjuvant N Engl 
6. Shor, S An analysis of internationally cased defined CFS patients who may have “seronegative” persistent Lyme infection WIRB Study # 1096088 

 

Band: 23-25 31 34 39 83-93 

“Highly Specific” [1-6] X X X X X 

Proteins SPECIFIC to a particular organism:  
In this setting: Borrelia species 
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Steere, et al. Vaccination against Lyme Disease with Recombinant Borrelia burgdorferi 
Outer-Surface Lipoprotein A with Adjuvant N Engl 

 

Use of antigenic stimulus of Osp A or band 31 [Osp B or 
band 34] used to generate Lyme vaccine  

Band: 23-25 31 34 39 83-
93 

“Highly 
Specific” 

X X X X X 
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Band: 23-25 31 34 39 83-93 

“Highly Specific” X X X X X 

Bands generally tested  
[eg Labcorp/Quest]: 

IgM X X 

IgG X X X 

Yet neither bands 31 or 34 are included in the 
standard kits from most general reference labs 

such as Labcorp or Quest 
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H ilton E, Devoti J, Sood S Recommendation To Include OspA and OspB in the New 
Immunoblotting Criteria for Serodiagnosis of Lyme Disease JClinMicrobiology June 

1996 Vol34 No6 p1353-1354 
 

“our concern is that the exclusion of the 31- and 34-kDa 
protein bands from the diagnostic criteria may result in the 
underdiagnosis of Lyme disease by those who would rely 
too heavily on serological confirmation.”  

Band: 23-25 31 34 39 83-93 

“Highly Specific” X X X X X 
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•Evolutionary mechanisms supporting  
  seronegativity 

•Multiple strains 
•Bb evading immune detection 

•Immune dysfunction [impaired] 
•Intracellular [protected sanctuaries] 
•Change physical characteristics [deceived] 
•Biofilm [protected sanctuaries] 

•Guideline issues 
•Potential incomplete use of Western Blot 
 



 

 17 patients who all suffered from either neurological 
or arthritic signs frequently attributed to chronic 
borrelia infection.  

 pathognomonic erythema migrans (EM) rash 

 all had T cell blastogenic responses consistent with 
exposure to borrelia 

 “curiously, all lacked detectable antibodies against 
borrelia.” 

5/1/2012 Samuel Shor, MD, FACP 95 

Dattwyler RJ, Volkman DJ, Luft BJ, Halperin JJ, Thomas J, Golightly MG. Seronegative 

late Lyme borreliosis: dissociation of Borrelia burgdorferi specific T and B lymphocyte 

responses following early antibiotic therapy. N Engl J Med 1988;319:1441–6 



 

“diagnosed based on the detection of Borrelia 
burgdorferi DNA in synovial fluid. No humoral 

immune response to Borrelia burgdorferi was 
detectable before, at the time of diagnosis and 

up to 3 years.”  

 
Holl-Wieden A, Suerbaum S, Girschick HJ. Seronegative Lyme 

arthritis Rheumatol Int. 2007 ;27:1091-3 
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Paradoxically, sicker patients are more 
likely to be seronegative, because of more 

impaired immune response 
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1. Luft BJ, Dattwyler RJ et al Azithromycin Compared with Amoxicillin in the Treatment of Erythema Migrans A Double-
Blind, Randomized, Controlled Trial Ann Intern Med. 1996;124:785-791. 

2. Mouritsen CL, Wittwer CT, Litwin CM, Yang L, Weis JJ, Martins TB, Jaskowski TD, Hill HR. Polymerase chain 
reaction detection of Lyme disease: correlation with clinical manifestations and serologic responses.Am. J. Clin. Pathol. 
1996 May;105(5):647-54. 

3. Keller TL, Halperin JJ, Whitman M. PCR detection of Borrelia burgdorferi DNA in cerebrospinal fluid of Lyme 
neuroborreliosis patients. Neurology. 1992 Jan;42(1):32-42.  
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Personal interest-chronic fatigue 

Historical perspective 

Basics 
Governor’s Task Force on Lyme disease 

 

“State of the Art” the literature: 
Diagnostic criteria-concept of seronegativity 

?IgM positivity in chronic disease 

Clinical presentations-additional/Chronic Lyme 

Treatment issues 
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“…IgM criteria are only applicable in the first 
month or so of disease…After this, patients should 
have developed a measurable IgG response and an 
isolated positive IgM antibody more than 1 month 
into the course of symptoms is most suggestive of 
a false-positive result” 

 

Halperin JJ Neurologic Manifestations of Lyme Disease 
Curr Infect Dis Rep 2011 Apr 12 

 



   

In this study, we demonstrate that chronic 
infection with the intracellular bacterium 
Ehrlichia muris elicits a protective, long-

term IgM response 
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Rachael Racine, Maura McLaughlin,Derek D. Jones, Susan T. Wittmer, Katherine C. 
MacNamara,David L. Woodland, and Gary M. Winslow,  IgM Production by Bone Marrow 
Plasmablasts Contributes to Long-Term Protection against Intracellular Bacterial Infection 

The Journal of Immunology, 2011, 186: 1011–1021 

 

Precedence for IgM in Chronic Infection 
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“The amount of IgM…generally rose during 
exacerbations and fell during remissions…. Thus, 
IgM was an important correlate of clinical disease 

activity….” 
 
 

 
Steere, A.C., et al., Lyme arthritis: correlation of serum and cryoglobulin 

IgM with activity, and serum IgG with remission. Arthritis Rheum, 
1979. 22(5): p. 471-83. 

Specific to Borrelia 
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“Antigens of Borrella burgdorferi: recognized 
during Lyme Disease appearance of a new 

Immunoglobulin M response and expansion of the 
immunoglobulin G response late in the illness” [1,2] 

 
 

 

Craft J, Fischer DK, Shimamoto GT, Steere AC. 1986. J. Clin.Invest.1978: 934-939 
 

 

Specific to Borrelia 
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“no organism could survive in the low gastric pH ” 
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“we now know that most ulcers are caused 
by H. pylori….” 

http://www.cdc.gov/ulcer/keytocure.htm 
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Personal interest-chronic fatigue 

Historical perspective 

Basics 
Governor’s Task Force on Lyme disease 

 

“State of the Art” the literature: 
Diagnostic criteria-concept of seronegativity-

summary: 

Clinical presentations-additional/Chronic Lyme 

Treatment issues 
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As acknowledged by the CDC, Lyme disease 
and many related 

tick-borne illnesses cannot be adequately 
diagnosed by serology alone in many cases. 

There is no serological test that can “rule out” 
Lyme disease. 
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Implications of highly specific band analysis: 
1. IF any are present this is a HIGHLY suspect finding 
2. IF the western blot analysis is not in keeping with your 

clinical impressions of Lyme disease, consider sending to a 
reference lab that performs testing of bands 31 and 34 

 

 
 

Stonybrook Lyme Reference Lab 
Stony Brook, New York 11794-7300 

(631) 444-3744   
 

Medical Diagnostic Labs 
2439 Kuser Road  Hamilton, NJ 08690 

877 269-0090 www.mdlab.com 
 

Clongen Laboratories, LLC 
12321 Middlebrook Road, Suite 120 

Germantown, MD 20874 USA 
Phone: 301-916-0173 www.clongen.com 

 
Igenex Palo Alto, California  94303 

1 800 832-3200 [650 424-1191] 
http://www.igenex.com/ 
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Consider obtaining screening labs for the most common 
potential coinfections [1,2] 

Lyme disease is the most common tick borne disease in the US [3] 

the presence of any of the following would suggest a tick bite exposure: 

•Babesia: B microti and B duncani species 
•Bartonella profile: B henselae and B quintana species 
•Ehrlichia profile:  

•E chaffeensis human monocytic ehrlichiosis (HME) 
•Anaplasma phagocytophilum [previously known as 
human granulocytic ehrlichiosis (HGE) ]  

 1. Swanson SJ, Neitzel D, Reed KD, Belengia EA Coinfections acquired from ixodes ticks. Clin 
Microbiol Rev. 2006 Oct;19(4):708-27. 

2. OwenDC Is Lyme disease always poly microbial?--The jigsaw hypothesis.Med Hypotheses. 
2006;67(4):860-4. Epub 2006 Jun 30. 

3. Bacon RM, Kugeler  JK, Mead, PS MMWR Surveillance for Lyme Disease United States, 1992-2006 
October 3, 2008/57(SS10);1-9 
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Personal interest-chronic fatigue 

Historical perspective 

Basics 
Governor’s Task Force on Lyme disease 

“State of the Art” the literature: 

 
Diagnostic criteria-concept of seronegativity 

Clinical presentations-additional 

Chronic Lyme Disease 

Treatment issues 

 

 

 



“There is no convincing biologic 
evidence for the existence of 

symptomatic chronic B. burgdorferi 
infection among patients after receipt 
of recommended treatment regimens 

for Lyme disease*” 
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Wormser PG et al The Clinical Assessment, Treatment and Prevention of Lyme Disease, Human 

Granulocytic Anaplasmosis, and Babebiosis: Clinical Practice Guidelines by the Infectious Disease 

Society of America CID 2006:43 (1 November) 1089-1134 

i.e. Chronic Lyme Disease  
does not exist 
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1. A tick bite or exposure [may be occult] 

2. Once having evidence of LD by the CDC’s epidemiologic 

case definition, a positive serologic test for LD, and/or a 

clinical diagnosis 

3. Persistent or relapsing multi-systemic presentations including 

fatigue, neuro-cognitive impairment, neuro-psychiatric and/or 

musculoskeletal symptoms for 3 months 
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4.  Symptoms are moderate to severe and/or lead to significant 

compromise of an individual’s occupational, education, social 

or personal activities 

5.  Symptoms persist despite an assessment for other 

conditions (i.e. rule out “other conditions) 

6.  Documentation of a pre-existing, comorbid condition, or a 

condition caused by or associated LD cannot be used to “rule 

out” LD (eg. Depression). 



If left untreated-as already discussed 

[or IF inadequately treated] 

 Nervous system 

 Pain 

 peripheral neuropathies 

 Headaches 

 Facial or Bell’s palsy  

 Arthritis 

 often in different joints and “migratory” 
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If left untreated/inadequately treated: 
 Chronic Lyme Disease 
 Chronic fatigue “CFS like” 
 Nervous system 

 Pain 
 peripheral neuropathies 
 Headaches 

 Facial or Bell’s palsy 
 Autonomic dysfunction [eg. POTS]  
 Fractured Sleep 
 Neuropsychiatric-bipolar, depression, panic 
 Cognitive impairment 
 Potentially Parkinsons, ALS and MS “like”  

 Arthritis/Arthralgias 
 often in different joints and “migratory” 
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 If left untreated-expanding literature supported: 
 Chronic Lyme Disease 
 Chronic fatigue “CFS like” 
 Nervous system 

 Pain 
 peripheral neuropathies 
 Headaches 

 Facial or Bell’s palsy 
 Autonomic dysfunction [eg. POTS]  
 Fractured Nonrestorative Sleep 
 Neuropsychiatric-bipolar, depression, panic 
 Cognitive impairment 
 Potentially Parkinsons, ALS and MS “like”  

 Arthritis/Arthralgias 
 often in different joints and “migratory” 
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 Definition- 
 chronically fatiguing illness of 

unclear cause 
 lasting > 6 months 
 functional capacity < 50%  
 Other “causes of fatigue have 

been ruled out” 

 Diagnosis of exclusion. There 
are no “markers” to define 
this condition. 
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2003 
Shor S Pathogenesis of Chronic Fatigue Syndrome, A Multisystem 

Hypothesis Journal of Chronic Fatigue Syndrome Vol. 11(3) 2003: 51-68 
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Shor S Pathogenesis of Chronic Fatigue Syndrome, A Multisystem 

Hypothesis Journal of Chronic Fatigue Syndrome Vol. 11(3) 2003: 51-68 



Associated symptoms: 
 Fatigue-lack of energy 

reserves and “post 
exertional malaise” 

 Sleep disorders-
nonrefreshing, fractured 

 Fibromyalgia and pain 
 Cognitive “fog” 
 Hormone problems 

 adrenal dysfunction-
”adrenal fatigue” low 
cortisol, often low 
DHEA, testosterone, etc 

 Blood pressure -
particularly upon 
standing with drops in 
blood pressure: 
“dysautonomias” 

 Mood issues 
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Associated symptoms: 
 Fatigue-lack of energy 

reserves and “post 
exertional malaise” 

 Sleep disorders-
nonrefreshing, fractured 

 Fibromyalgia and pain 
 Cognitive “fog” 
 Hormone problems 

 adrenal dysfunction-
”adrenal fatigue” low 
cortisol, often low 
DHEA, testosterone, etc 

 Blood pressure -
particularly upon 
standing with drops in 
blood pressure: 
“dysautonomias” 

 Mood issues 
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Associated symptoms: 
 Fatigue-lack of energy 

reserves and “post 
exertional malaise” 

 Sleep disorders-
nonrefreshing, fractured 

 Fibromyalgia and pain 
 Cognitive “fog” 
 Hormone problems 

 adrenal dysfunction-
”adrenal fatigue” low 
cortisol, often low 
DHEA, testosterone, etc 

 Blood pressure -
particularly upon 
standing with drops in 
blood pressure: 
“dysautonomias” 

 Mood issues 
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Associated symptoms: 
 Fatigue-lack of energy 

reserves and “post 
exertional malaise” 

 Sleep disorders-
nonrefreshing, fractured 

 Fibromyalgia and pain 
 Cognitive “fog” 
 Hormone problems 

 adrenal dysfunction-
”adrenal fatigue” low 
cortisol, often low 
DHEA, testosterone, etc 

 Blood pressure -
particularly upon 
standing with drops in 
blood pressure: 
“dysautonomias” 

 Mood issues 
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Associated symptoms: 
 Fatigue-lack of energy 

reserves and “post 
exertional malaise” 

 Sleep disorders-
nonrefreshing, fractured 

 Fibromyalgia and pain 
 Cognitive “fog” 
 Hormone problems 

 adrenal dysfunction-
”adrenal fatigue” low 
cortisol, often low 
DHEA, testosterone, etc 

 Blood pressure -
particularly upon 
standing with drops in 
blood pressure: 
“dysautonomias” 

 Mood issues 
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Associated symptoms: 
 Fatigue-lack of energy 

reserves and “post 
exertional malaise” 

 Sleep disorders-
nonrefreshing, fractured 

 Fibromyalgia and pain 
 Cognitive “fog” 
 Hormone problems 

 adrenal dysfunction-
”adrenal fatigue” low 
cortisol, often low 
DHEA, testosterone, etc 

 Blood pressure -
particularly upon 
standing with drops in 
blood pressure: 
“dysautonomias” 

 Mood issues 
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If left untreated/inadequately treated: 
 Chronic Lyme Disease 
 Chronic fatigue “CFS like” 
 Nervous system 

 Pain 
 peripheral neuropathies 
 Headaches 

 Facial or Bell’s palsy 
 Autonomic dysfunction [eg. POTS]  
 Fractured Sleep 
 Neuropsychiatric-bipolar, depression, panic 
 Cognitive impairment 
 Potentially Parkinsons, ALS and MS “like”  

 Arthritis/Arthralgias 
 often in different joints and “migratory” 
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Khalil Kanjwal, Beverly Karabin, Yousuf Kanjwal, Blair P. Grubb Postural orthostatic tachycardia syndrome following 

Lyme disease Cardiology Journal 2011, Vol. 18, No. X pages 1-4 

2010 



If left untreated/inadequately treated: 
 Chronic Lyme Disease 
 Chronic fatigue “CFS like” 
 Nervous system 

 Pain 
 peripheral neuropathies 
 Headaches 

 Facial or Bell’s palsy 
 Autonomic dysfunction [eg. POTS]  
 Fractured Sleep 
 Neuropsychiatric-bipolar, depression, panic 
 Cognitive impairment 
 Potentially Parkinsons, ALS and MS “like”  

 Arthritis/Arthralgias 
 often in different joints and “migratory” 
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“Patients with infectious diseases, including …Lyme disease, 
may have significant problems with insomnia and 

hypersomnolence.” 

Parish JM Sleep-related problems in common medical conditions. Chest. 2009 Feb;135(2):563-72. 

 



If left untreated/inadequately treated: 
 Chronic Lyme Disease 
 Chronic fatigue “CFS like” 
 Nervous system 

 Pain 
 peripheral neuropathies 
 Headaches 

 Facial or Bell’s palsy 
 Autonomic dysfunction [eg. POTS]  
 Fractured Sleep 
 Neuropsychiatric-bipolar, depression, panic 
 Cognitive impairment 
 Potentially Parkinsons, ALS and MS “like”  

 Arthritis/Arthralgias 
 often in different joints and “migratory” 
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1994 

Fallon BA, Nields JA Lyme Disease A Neuropsychiatric Illness Am J 

Psychiatry 151:11, Nov 1994 1571-1583 

“…psychiatric reactions have been 
associated with Lyme Disease 
including paranoia, dementia, 

schizophrenia, bipolar disorder, panic 
attacks, major depression, anorexia 
nervosa and obssessive-compulsive 

disorder…..” 



If left untreated/inadequately treated: 
 Chronic Lyme Disease 
 Chronic fatigue “CFS like” 
 Nervous system 

 Pain 
 peripheral neuropathies 
 Headaches 

 Facial or Bell’s palsy 
 Autonomic dysfunction [eg. POTS]  
 Fractured Sleep 
 Neuropsychiatric-bipolar, depression, panic 
 Cognitive impairment 
 Potentially Parkinsons, ALS and MS “like”  

 Arthritis/Arthralgias 
 often in different joints and “migratory” 
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Cognitive impairment 

Fallon BA, Linkin RB, Corbera KM, Yu S, Nobler MS, Keilp JG, Petkova E, Lisanby SH, Moeller JR, Slavov I, 
Van Heertum R, Mensh BD, Sackeim HA Regional cerebral blood flow and metabolic rate in persistent 

Lyme encephalopathy. Arch Gen Psychiatry 2009 May;66(5):554-63. 

 



Associated symptoms: 
 Fatigue-lack of energy 

reserves and “post 
exertional malaise” 

 Sleep disorders-
nonrefreshing, fractured 

 Fibromyalgia and pain 
 Cognitive “fog” 
 Hormone problems 

 adrenal dysfunction-
”adrenal fatigue” low 
cortisol, often low 
DHEA, testosterone, etc 

 Blood pressure -
particularly upon 
standing with drops in 
blood pressure: 
“dysautonomias” 

 Mood issues 
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• Fatiguing illness of unknown etiology 
• >6 months 
• Functional capacity of <50% premorbid 

state 
• Such that other causes of chronic fatigue 

have been “ruled out” [including Lyme 
disease] 
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Could ACTIVE Lyme disease CAUSE 
some cases of CFS? 

 

http://biology.uwsp.edu/faculty/dcaporal/jpg folder/spirochete.jpg


 That a cohort of CFS patients actually have 
perpetuation of symptoms in part due to 
ongoing occult “seronegative” Lyme disease 

 In essence, active “seronegative” Lyme disease 
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Need to assess this possible relationship 

Shor, S Retrospective analysis of a cohort of Internationally Case Defined Chronic Fatigue 

Syndrome patients in a Lyme endemic area Bulletin of the IACFS/ME.2011;18(4):109-123 

Test Hypothesis:  
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March 2011 

Shor, S Retrospective analysis of a cohort of Internationally Case Defined Chronic 
Fatigue Syndrome patients in a Lyme endemic area Bulletin of the 

IACFS/ME.2011;18(4):109-123 

Peer reviewed 
Original research 



 Define the study population 

 International Case Defined CFS 

 Including negative Lyme “two tiered” criteria 

 “seronegative” Lyme- 

 POSITIVE alternative criteria  
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Response to therapeutic intervention 

Presence ANY highly 
specific band 

23-25,31,34,39,83-93 

Presence of 
ANY co-
infection 

Low 
CD57 
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Shor, S Retrospective analysis of a cohort of Internationally Case Defined 

Chronic Fatigue Syndrome patients in a Lyme endemic area Bulletin of the 

IACFS/ME.2011;18(4):109-123 

Analysis of PI patients N 

International Case Defined 

CFS 210 



 Define the study population 

 International Case Defined CFS 

 Including negative Lyme “two tiered” criteria 

 “seronegative” Lyme- 

 POSITIVE alternative criteria  
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Response to therapeutic intervention 

Presence ANY highly 
specific band 

23-25,31,34,39,83-93 

Presence of 
ANY co-
infection 

Low 
CD57 



Analysis of PI patients N % total 

International Case 

Defined CFS 210 100% 

"seronegative" Bb 

screen, POSITIVE 

alternative criteria 

for POSSIBLE Dx 209 99% 
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Shor, S Retrospective analysis of a cohort of Internationally Case Defined 

Chronic Fatigue Syndrome patients in a Lyme endemic area Bulletin of the 

IACFS/ME.2011;18(4):109-123 



 Define the study population 

 International Case Defined CFS 

 Including negative Lyme “two tiered” criteria 

 “seronegative” Lyme- 

 POSITIVE alternative criteria  
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Response to therapeutic intervention 

Presence ANY highly 
specific band 

23-25,31,34,39,83-93 

Presence of 
ANY co-
infection 

Low 
CD57 



Risk Benefit Analysis 

Metric with which to assess response 
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 Risks 

 Side effects and drug interactions 

 Potential for drug resistance with wider use of 
antibiotics 

 Benefits 

 Assumptions: that there is an appropriate indication  

 Potential for improved outcomes 
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 Initial small test 
population 

 Track clinical response 
to intervention: 

 Symptom 
questionnaires 
completed at each 
office visit, in an 
attempt to “quantify” 
subjective 
symptomotology 
contemporaneously. 

 The more symptoms 
present, the higher the 
score. 
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                                                                 Symptom Severity Score since your last visit, or at 

the time of this visit if this is your first visit here: 0-none, 1 mild, 2 moderate, 3 severe          

Symptom: 0 1 2 3 

          

unexplained fevers, sweats, chills or flushing         

unexplained weight change [loss or gain]         

fatigue, tiredness, poor stamina         

unexplained hair loss         

swollen glands         

sore throat         

testicular or pelvic pain         

unexplained menstrual irregularity         

irritable bladder or bladder dysfunction         

unexplained milk production or breast pain         

sexual dysfunction or loss of libido [sex drive]         

upset stomach or abdominal pain         

changes in bowel function-constipation and/or diarrhea         

chest pain or rib soreness         

shortness of breath or cough         

heart palpitations or skipping heart         

stiffness of the back         

muscle pain or cramps         

twitching of face or other muscles         

headache         

neck stiffness or pain         

 tingling,numbness,shooting pains and/or skin sensitivities         

facial paralysis or Bell's Palsy         

joint pain or swelling         

vision problems-double, blurry, increased floaters and/or light senitivity         

ear or hearing problems-buzzing, ringing, ear pain, sound sensitivity         

motion sickness, vertigo and/or poor balance         

lightheadedness, wooziness, unavoidable need to sit down         

tremor         

confusion and/or difficulty thinking         

difficulty with concentration and/or reading         

forgetfullness,short term memory loss,poor attention and/or problems absorbing information         

disorientation, getting lost and/or going to wrong places         

difficulty with speech, or writing or name blocking         

mood swings, irritability and/or depression         

disturbed sleep-too much,too little,frequent awakening and/or early awakening         

TOTAL  [Score]         

present antibiotic regimen: 

miscellaneous comments: 



Case study #1: 42 year old 
lawyer on disability for 2 
years 

 Dx: CFS, subsequently 
“chronic Lyme”  

 NEVER meeting “CDC 
criteria” for the diagnosis, 

 Directed antibiotics for ~15 
months: now working full 
time and OFF all other 
“supportive” medication: 
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Case study #2 

16 year female with Dx of  CFS/FM  
preliminary studies “CDC criteria”  
negative 

 Subsequently characterized with 
Lyme disease using “alternative 
criteria” 

 Initial positive response to 
antimicrobials 

 Worsening when antimicrobials 
were stopped, without known re-
exposure. 

 Normalization of symptoms when 
antimicrobials were resumed. 
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 Case study #3:  36 year 
female with 7hr h/o hand 
and foot pain 

 Responsive to initial course 
abx 

 Recurrence same symptom 
complex x 2 

 each time 
 without new exposure 

 Responsive to re treatment 
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Goal>50% 
improvement in 
symptom score 

i.e. ultimate score   
<50% of high score 



Analysis of PI patients N % total 

% seronegative 

Lyme patients 

International Case Defined CFS 210 100%   

"seronegative" Bb screen, 

POSITIVE alternative 

criteria 209 99% 100% 

equal to or > 50% clinical 

improvement 130   62% 
<50% improvement but still 

clinically significant 55   26% 

Total clinically significant 

improvement 185   88% 
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Shor, S Retrospective analysis of a cohort of Internationally Case Defined 

Chronic Fatigue Syndrome patients in a Lyme endemic area Bulletin of the 

IACFS/ME.2011;18(4):109-123 
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Shor, S Retrospective analysis of a cohort of Internationally Case Defined 

Chronic Fatigue Syndrome patients in a Lyme endemic area  Bulletin of 

the IACFS/ME.2011;18(4):109-123 

62%-88% of 209 CFS patients 
“…. with what would otherwise be consistent with internationally 
case defined CFS in a Lyme endemic environment actually have a 

perpetuation of their symptoms driven by a [sero negative] 
persistent infection by Borrelia burgdorferi….” 



 Possible selection bias 

 Retrospective/Observational study  

 Placebo effect 

 “anti-inflammatory”effect of antibiotics 
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 Possible selection bias  

 in seeking a clinician known to have expertise in chronic 
fatigue and Lyme disease  

 Lyme endemic region 

 However: 

 Expanding “endemic” regions 

 Mobile population 
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 Possible selection bias 

 Retrospective/Observational study  

 Placebo effect 

 “anti-inflammatory” effect of antibiotics 
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 Observational study 
 Limitations 

 not  randomized 

 Or controlling of confounding variables 

 Often include additional intervention to treat other issues 
such as sleep, pain, etc 

 Value:  “….usually DO provide valid information.” [1] 

 Helpful to direct “real life” insight 

 but may not be as valid as carefully performed prospective 
placebo controlled research 
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[1] Benson K and Hartz AJ A Comparison of Observational Studies and 
Randomized Controlled Trials N Engl J Med 2000;342:1878-86] 



Shor, S A pilot study - a 
prospective therapeutic 
trial in a subpopulation of 
internationally case 
defined CFS patients who 
are felt to have an occult 
"seronegative" persistent 
Lyme infection WIRB 
Study # 1096088 

NIH application pursued-
not funded 
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 Possible selection bias 

 Retrospective/Observational study  

 Placebo effect 

 “anti-inflammatory” effect of antibiotics 
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 Placebo effect 

  probably has some effect 

 HOWEVER, how does one reconcile: 

 Normalization of profuse sweating? 

 or an improvement in the hemodynamics of blood pressure 
and heart rate in a patient with postural orthostatic 
tachycardic syndrome? 
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 Possible selection bias 

 Retrospective/Observational study  

 Placebo effect 

 “anti-inflammatory” effect of antibiotics 
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?Impact of antimicrobial anti-inflammatory effect: 
 

How does one reconcile the frequently associated Jarisch-
Herxheimer reaction?  

i.e. an associated crescendoing POST antibiotic 

PRO-inflammatory response 
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Pound MW, May DB Proposed mechanisms and preventative options of Jarisch-Herxheimer 
reactions Journal of Clnical Pharmacy and Therapeutics (2005) 30,291-295 

 
 See S, , Scott EK,, and Levin MW,  Penicillin-Induced Jarisch-Herxheimer Reaction Published 

Online,  www.theannals.com The Annals of Pharmacotherapy: 15 November 2005 Vol. 39, No. 
12, pp. 2128-2130. 



Precedence :  
 

 Mycobacterium tuberculosis treated for 6-18 months with multiple 
agents (1)  

 Nontuberculous mycobacteria such as Mycobacterium marinum are 
likely to require at least 6months of treatment (2)  
 disseminated Mycobacterium chelona treatment may involve a 

combination of oral and intravenous antibiotics administered for 6 to 
12 months (3) 

 Hansen’s Disease [Leprosy] protocols are for up to 2 years (4-6) 
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1. Small PM, Fujiwara PI Management of tuberculosis in the USA N. Engl. J. Med. 345, 189-200 (2001) 

2. Cummins DL, Delacerda D, Tausk FA. Mycobacterium marinum with different responses to second-generation tetracyclines. Int J Dermatol 2005;44:518-20. Int 

J Dermatol. 2005 Jun;44(6):518-20. 

3. Wallace RJ Jr, Tanner D, Brennan PJ., Brown BA. Clinical trial of clarithromycin for cutaneous (disseminated) infection due to Mycobacterium chelona. Ann. 

Intern. Med (1993) 119, 482-486  

4. Shaw IN, Natrajan MM, Rao GS, Jesudasan K, Christain M, Kavitha M Long-term follow up of multibacillary leprosy patients with high BI treated with 

WHO/MDT regimen for a fixed duration of 2yrs. Int. J. Lepr. Other Mycobact. Dis. 2000, 68, 405-409  

5. Goto M, Nogami R, Hatano K, Okano Y, , Gidoh M, Ishida Y, Ozaki M; ad hoc committee on treatment guideline and judgment of cure, Japanese Leprosy. 

Guideline for the treatment of Hansen's disease in Japan (Second edition). Nihon Hansenbyo Gakkai Zasshi. 2006 Sep;75(3):191-226. 

6. Goto M. Chemotherapy of leprosy: theoretical basis of new guideline in Japan. Nihon Hansenbyo Gakkai Zasshi (2001)70, 151-155  

http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Goto M"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Goto M"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Goto M"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Nogami R"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Nogami R"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Nogami R"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Hatano K"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Hatano K"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Hatano K"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Okano Y"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Gidoh M"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Gidoh M"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Gidoh M"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Ishida Y"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="Ozaki M"[Author]
http://www.ncbi.nlm.nih.gov.proxygw.wrlc.org/pubmed?term="ad hoc committee on treatment guideline and judgment of cure, Japanese Leprosy"[Corporate Author]


Prolonged antimicrobial therapy 
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•Risk of resistance 
•Side effects of drugs 

•Including Cdiff colitis 



 

Prolonged antimicrobial therapy 
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A careful risk/benefit analysis 
needs to be performed at the 

point of care 
 

NEED to avoid indiscriminant 
use of antimicrobials 

 
 



 If left untreated-expanding literature supported: 
 Chronic Lyme disease 
 Chronic fatigue “CFS like” 
 Nervous system 

 Pain 
 peripheral neuropathies 
 Headaches 

 Facial or Bell’s palsy 
 Autonomic dysfunction [eg. POTS] 
 Fractured Nonrestorative Sleep 
 Neuropsychiatric-bipolar, depression, panic 
 Cognitive impairment 
 Potentially Parkinsons, ALS and MS “like”  

 Arthritis 
 often in different joints and “migratory” 
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1. David S. Cassarino, MD, PhD; Martha M. Quezado, MD; Nitya R. Ghatak, MD; Paul H. Duray, MD Lyme-Associated Parkinsonism  A Neuropathologic 

Case Study and Review of the Literature Arch Pathol Lab Med—Vol 127, September 2003 

2. Kuntzer T, Bogousslavsky J, Miklossy J, et al Borrelia rhombencephalomyelopathy. Arch Neurol. 1991; 48:832-836 

3. Kobayashi K, Mizukoshi C, Aok T, et al Borrelia burgdorferi-seropositive chronic encephalomyelopathy: Lyme neruoborreliosis? An autopsied report. 

Depigment Geriatr Cogn Disord. 1997; 8: 384-390 

4. Bertrand E, Szpak GM, Pilkowska E, et al. Central nervous system infection caused by Borrelia burgdorfer: clinic-pathological correlation of three post-

mortem case. Folia Neuropathol. 1999; 37: 43-51 

5. Kohlepp W, Kuhn W, Kruger H. Extrapyramidal features in Lyme borreliosis. Eur Neurol. 1989; 29: 150-155. 

6. Cadavid D, O’Neill T, Schaerfer H, Pachner AR. Localization of Borrelia burgdoerferi in the nervous system and other organs in a nonhuman primate 

model of Lyme disease. Lab Invest. 2000;80:1043-1054 
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Harvey WT, Martz DMotor neuron disease recovery associated with IV ceftriaxone 
and anti-Babesia therapy. Acta Neurol Sand. 2007 Feb;115(2):129-31. 
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Personal interest-chronic fatigue 

Historical perspective 

Basics 
Governor’s Task Force on Lyme disease 

 

“State of the Art” the literature: 
Diagnostic criteria-concept of seronegativity 

Clinical presentations-additional/Chronic Lyme 

Treatment issues 
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Lyme disease is treatable if 
detected early 

http://biology.uwsp.edu/faculty/dcaporal/jpg folder/spirochete.jpg


“There is no convincing biologic 
evidence for the existence of 

symptomatic chronic B. burgdorferi 
infection among patients after receipt 
of recommended treatment regimens 

for Lyme disease*” 
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Wormser PG et al The Clinical Assessment, Treatment and Prevention of Lyme Disease, Human 

Granulocytic Anaplasmosis, and Babebiosis: Clinical Practice Guidelines by the Infectious Disease 

Society of America CID 2006:43 (1 November) 1089-1134 

*the longest duration of recommended 
treatment: 28days 
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Based upon 3 NIH funded prospective trials: 
 

 Klempner MS, et al Two controlled trials of antibiotic 
treatment in patients with persistent symptoms and a 
history of Lyme disease. N Engl J Med. 2001 Jul 
12;345(2):85-92 
 

 Krupp LB, et al Study and treatment of post Lyme 
disease (STOP-LD): a randomized double masked clinical 
trial. Neurology. 2003 Jun 24;60(12):1923-30  
 

 Fallon BA et alA randomized, placebo-controlled trial of 
repeated IV antibiotic therapy for Lyme encephalopathy. 
Neurology. 2007 Oct 10;  
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 Klempner MS et al:  
seropositive to Bb IgG  78 
Seronegative to Bb IgG  51 

Total in this study 129 
 Krupp LB et al:  55 
 Fallon BA et al:  37 
   total:   221 
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Statement based on 3 prospective placebo 
controlled studies, for a total of 221 patients 

1. Klempner MS, et al Two controlled trials of antibiotic treatment in patients with persistent symptoms and a history of Lyme 
disease. N Engl J Med. 2001 Jul 12;345(2):85-92 

2. Krupp LB, et al Study and treatment of post Lyme disease (STOP-LD): a randomized double masked clinical trial. Neurology. 
2003 Jun 24;60(12):1923-30  

3. Fallon BA et alA randomized, placebo-controlled trial of repeated IV antibiotic therapy for Lyme encephalopathy. Neurology. 
2007 Oct 10;  
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Klempner MS et al 
Design:  

seropositive to Bb IgG 78 
seronegative toBb IgG 51 
      [h/o validated EM] 

Total in this study    129  

 
4 wks ceftriaxone then 2 
months doxycycline vs 

placebo 
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2012 study:  
12 Rhesus monkeys 

 

Treated with equivalent regimen in 
Klempner human study  

 

Evidence of adequate MICs of ceftriaxone 
and doxycycline 

 
 Embers ME, Barthold SW, Borda JT, Bowers L, Doyle L, Hodzic E, Jacobs MB, Hasenkampf 
NR, Martin DS, Narasimhan S, Phillippi-Falkenstein KM, Purcell JE, Ratterree MS, Philipp 
MT. Persistence of Borrelia burgdorferi  in rhesus macaques following antibiotic treatment of 

disseminated infection. PLoS One. 2012;7(1):e29914. Epub 2012 Jan 11. 
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12/12 POSITIVE skin CULTURE 4wks after 
treatment 

 

“These results demonstrate that B. burgdorferi 
can withstand antibiotic treatment, 

administered post dissemination, in a 
primate host.” 

 

Embers ME, Barthold SW, Borda JT, Bowers L, Doyle L, Hodzic E, Jacobs MB, Hasenkampf 
NR, Martin DS, Narasimhan S, Phillippi-Falkenstein KM, Purcell JE, Ratterree MS, Philipp 
MT. Persistence of Borrelia burgdorferi  in rhesus macaques following antibiotic treatment of 

disseminated infection. PLoS One. 2012;7(1):e29914. Epub 2012 Jan 11. 
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Flaws in design and interpretation 
?selection bias ?Study generalizability 

 

• Patients had been ill for an average of 4.7 years 
• Previously failed an average of 3 courses of abx 

• often including the protocol employed  
 

1. Cameron DJ. Generalizability in two clinical trials of Lyme disease. Epidemiol Perspect Innov. 2006 
Oct 17;3:12. 

2. Bransfield R, Brand S, Sherr V. Treatment of patients with persistent symptoms and a history of Lyme 
disease. N Engl J Med. 2001 Nov 8;345(19):1424-5. 

3. Donta ST. Treatment of patients with persistent symptoms and a history of Lyme disease. N Engl J 
Med. 2001 Nov 8;345(19):1424. 

4. McCaulley ME. Treatment of patients with persistent symptoms and a history of Lyme disease. N 
Engl J Med. 2001 Nov 8;345(19):1424 
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Choice of “prolonged” antibiotic therapy for 
patients with neurologic disease (1 month of IV 
Ceftriaxone followed by 2 months of low-dose 

oral doxycycline)  

1. Bransfield R, Brand S, Sherr V. Treatment of patients with persistent symptoms and a 
history of Lyme disease N. Engl. J. Med. 345,1424-1425 (2001) 

2. Phillips SE, Bransfield R, Sherr VT et al. Evaluation of antibiotic treatment in patients 
with persistent symptoms of Lyme disease: an ILADS position paper www.ilads.org 
March 2005 

 

• May not have been long enough? 
• Nor sufficiently bacteriacidal for patients 

with deep seated neurologic disease? 

http://www.ilads.org/
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• Patients may not be receiving adequate 
management 

• Insurance companies using this to restrict  care 



 Chronic Lyme disease  
does this really exist? 

 Chronic fatigue “CFS like” 
 Nervous system 

 Pain 
 peripheral neuropathies 
 Headaches 

 Facial or Bell’s palsy 
 Autonomic dysfunction [eg. POTS] 
 Fractured Nonrestorative Sleep 
 Neuropsychiatric-bipolar, depression, panic 
 Cognitive impairment 
 Potentially Parkinsons, ALS and MS “like”  

 Arthritis/Arthralgias 
 often in different joints and “migratory” 
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Still an unaccepted diagnosis by many 

 

However, now acknowledged by: 
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“we now know that most ulcers are caused 
by H. pylori….” 

http://www.cdc.gov/ulcer/keytocure.htm 
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Lyme disease can CLEARLY be associated with 
chronic symptoms 
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Associated symptoms: 
 Fatigue-lack of energy 

reserves and “post 
exertional malaise” 

 Sleep disorders-
nonrefreshing, fractured 

 Fibromyalgia and pain 
 Cognitive “fog” 
 Hormone problems 

 adrenal dysfunction-
”adrenal fatigue” low 
cortisol, often low 
DHEA, testosterone, etc 

 Blood pressure -
particularly upon 
standing with drops in 
blood pressure: 
“dysautonomias” 

 Mood issues 
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Shor, S Retrospective analysis of a cohort of Internationally Case Defined 

Chronic Fatigue Syndrome patients in a Lyme endemic area  Bulletin of 

the IACFS/ME.2011;18(4):109-123 



Do we withhold therapy while 
trying to obtain prospective, 
placebo controlled research? 
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The “art of medicine”: 

Or do we assess each individual at the 
point of care, weighing the 

risks/benefits of treating OR NOT 
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1. Cameron DJ Consequences of treatment delay in Lyme disease Journal of Evaluation in 
Clinical Practice 13 (2007) 470–472 

2. Cameron DJ  Insufficient evidence to deny antibiotic treatment to chronic Lyme disease 

patients Medical Hypotheses 72 (2009) 688–691 

3. Cameron DJ Research Article Proof That Chronic Lyme Disease Exists Interdisciplinary 

Perspectives on Infectious Diseases Volume 2010 1-4 
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Personal interest-chronic fatigue 

Historical perspective 

Basics 
Governor’s Task Force on Lyme disease 

 

“State of the Art” the literature: 
Diagnostic criteria-concept of seronegativity 

Clinical presentations-additional 

Treatment issues-SUMMARY 
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RISKS/BENEFITS: 
 

Assess Risks of exposure: 
Season 

Environmental history 
Tick bite [don’t need to have seen it]  

 

http://biology.uwsp.edu/faculty/dcaporal/jpg folder/spirochete.jpg


Vector Index for Ixodes scapularis , Nymphs and Human Cases,

by Month, Fairfax County 2009 & 2010
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CAVEATS:  If risk is high: 
•Do NOT “wait for a rash” 50% don’t ever get 

•Do NOT “wait for a positive blood test”  
•Potentially ~50% negative, with real disease 

 
•Treat if have high enough index of suspicion  

 

RISKS/BENEFITS: 
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Consider the following “pearls” 
 

Don’t be willing to accept a “negative blood test” if 
your clinical suspicions suggest otherwise 
“no serology can rule out Lyme Disease” 

Consider alternative testing when appropriate 
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•Reliable diagnostic biomarkers   
•Early detection of early disease 
•Identification of chronic disease 
•Determination ACTIVITY of disease 

•Reliable, reproducible  treatment strategies 
•Prophylaxis 
•Treatment of early disease 
•Treatment of late manifestations 
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Until this technology/information is 
available: 

 

Best Clinical Judgment: 
Our best interpretation of the literature 
Our best assessment at the point of care 

 
In the meantime, guidelines are just that 

guidelines, NOT mandates 



Assimilate the literature and provide a 
balanced assessment of guidelines 
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Once recommendations are generated: 

provide appropriate counseling and consent to 
the patient 

In essence: that there are differing opinions as to 
interpretation of the literature 
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Personal interest-chronic fatigue 

Historical perspective 

Basics 
Governor’s Task Force on Lyme disease 

“State of the Art” the literature: 

IDSA/ILADS 
Diagnostic criteria-seronegativity/IgM 

Clinical presentations-Chronic Lyme Disease 

Treatment issues 

 

 

 



Increased awareness and education of 
both the medical and lay communities 

5/1/2012 Samuel Shor, MD, FACP 203 

This is an important step in that process 



5/1/2012 Samuel Shor, MD, FACP 204 

Samuel Shor, MD, FACP 

Associate Clinical Professor 

George Washington University 

Health Care Sciences 
 

Internal Medicine of Northern Virginia 

1860 Town Center Drive #230 

Reston, Virginia  20190 

703 709-1119 

www.ILADS.org 

www.IDSociety.org 

www.INTMEDNOVA.com   
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