
One Step and One System at a Time 
Lyme: Categorized Systematically 

Ganesh Arun D.O, Srinivas Sowmya M.D, Farhan Ali D.O, Justin Nistico D.O Infectious Disease Clinical Supervisor, Lorrie Penfield M.D Internal Medicine 
Department of Internal Medicine, Arnot Ogden Medical Center Elmira New York 

 Introduction 

Cardiac: Heart Block 

Conclusions 

References 

Treatment 

Case Presentation 

Lyme disease is caused by a bacteria belonging to the 
Borreliaceae family.  
 
In North America, B. burgdorferi is the most common 
species known to cause infection.1 Endemic regions 
such as the Northeastern United States are the highest 
concentrations due to the wooded forests and terrains.  
 
The Ixodes Scapularis Tick transmits the spirochete 
through vectors such as rodents, cats and deer. Ticks   
are usually found in the teenage stage of the life cycle  
to satisfy their nutritional requirements for growth.1  
 
They bite warm, moist areas of the body and take 24 
to 48 hours to transmit the Borrelia Burgdorferi 
infection. Lyme disease manifests as a multisystem 
disorder in humans, and is known for its 
integumentary, cardiac, neurological and 
rheumatological findings. 

63 year old gentleman presented to the primary care  
office with unilateral knee pain for the last 3 months. 
 
He visited his orthopedic office for consultation and the 
idea of knee replacement was offered. Before xray, they 
recommended for a primary care visit. Upon discussion  
in the office, he lived in the countryside with two dogs, 
one of which was diagnosed with Lyme disease. 
 
Before moving forward with knee replacement, Lyme 
Serology IgG and IgM tests returned positive. Lyme 
Western Blot testing confirmed the suspicion.  
 
14 days of doxycycline resulted in significant 
improvement and return to baseline functionality  

Skin: Erythema Migrans Rash 

Initial uniform circular pattern of erythema from 
accumulation of Borrelia Burgdorferi. The body’s 
immune and inflammatory systems clear away central 
organisms.2 

Aucott et al. in retrospective analysis found that 13% of 
patients diagnosed with Lyme disease did not present with 
a rash, and amongst those, the diagnosis of erythema 
migrans was initially missed in 23% of patients.2 

For the primary care provider, Lyme disease should be      
on the differential in multisystem diseases.  

Begin doxycycline as soon as possible to avoid 
progression into other organ systems such as worsening 
rheumatologic arthritis, central nervous system 
neuropathies, peripheral nervous system palsies, or 
cardiac atrioventricular blocks.  

Do not change management based on serology IgG or 
IgM lyme tests, but rather based on clinical suspicion. 

The optimal treatment is obtained with thorough history 
taking and physical examination. 
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Diagnosis 

Unilateral knee involvement rather than bilateral.  
Chronic long standing arthritis is associated with  
immune resistance by the organism.  
 
Pathophysiology is explained by inflammation secondary  
to the immune system producing antibodies to  
phagocytize the spirochetes.6 

HLA-DR alleles bind an epitope of B. burgdorferi outer-
surface protein A (OspA) and initiates a strong T helper 
cell 1 response.6 The TLR1 polymorphism (1805GG) 
leads to the exaggerated release of cytokines and 
chemokines in affected joints.6 

Untreated Lyme Disease for 2 weeks post infection can 
progress to serious complications of heart block. 
 
Ceftriaxone is not meant to treat current symptoms, but 
rather to stop 2nd degree heart blocks from converting 
into complete dissociation of atria and ventricles.3 
 

Prevents progression of Heart Block.8 

 
Disseminated Lyme Disease: 8 Week IV Rocephin 2g 
Localized Lyme Disease: 2 to 3 Week  
Oral Doxycycline 100mg x2 or Amoxicillin 500mg 
x3 

Doxycycline is part of the tetracycline family of 
antibiotics that can cause teeth staining in children.8  
Therefore, children under the age of 12 years or 
younger should be treated with amoxicillin  

Figure 1 - 2018 US map with each dot representing one case of Lyme 
disease and is placed randomly in the state. Density highest in NE area. 
https://www.cdc.gov/lyme/stats/maps.html 

Neurologic: Neuropathies 
Jozefowicz-korczynska et al. in their review of 13 cases 
of Lyme disease found that central nervous system 
involvement, termed neuroborreliosis, may present with 
symptoms such as radicular pain, neuropathy and 
lymphocytic pleocytosis 4 
 

Intense radicular pain is worse at night time due to painful 
skin dystrophy and direct injury to sympathetic nerves.4 
The resulting severe perivasculitis causes thrombosis of 
the external neural layer of the vasa nervorum.5 
 
Facial nerve palsy secondary to invasion of cranial nerve 
5 in about 10% of patients.6 The closer the initial bite site 
is to the face, the greater likelihood of facial nerve 
involvement due to the shorter distances.Tick bites in the 
head/neck manifest 13% more neuropathies than other 
regions.5 

Stage Course of 
Infection 

Manifestation 

Dermatologic 
  

Within 3 
months of 
infection 

✔       Erythema Migrans 
  

✔       Borrelial lymphocytoma 
(rare) 

  
✔       Acrodermatitis chronica 

  

Musculoskeletal 
  

Often after 6 
months of 
infection 

✔       Muscle pain, joint pain 
(knee most commonly 

affected) 
  

✔       Chronic arthritis 
(patients positive for HLA-

DR4/DR2 more at risk) 
  

Central Nervous 
System 

Months-Years 
after infection 

✔       Bannwarth Syndrome 
(lymphocytic meningitis with 

radicular pain) 
  

✔       Radicular Pain (usually 
worse at night) 

  
✔       Cranial Nerve Palsy 

(most commonly facial nerve) 
  

✔       Visual disturbances 
  

✔       Encephalopathy 

Cardiovascular Several weeks 
after infection 

✔       Conduction 
abnormalities, especially 
atrioventricular blocks 

✔       Exudative pericarditis 

Arthritis: Unilateral 

A positive IgG when any 5 or more are present:18, 23,  
28, 30, 39, 41, 45, 58, 66, or 93 kDa.   
Positive IgM when any 2 or more are present: 23, 39,  
or 41 kDa.   

Positive serological testing is confirmed with Western 
Blot Lyme Testing. Lyme serology testing confirms 
suspicions but is not the threshold for initiating 
antibiotics.  

Lyme IgG and IgM serological testing can be negative in 
up to 60% of patients with 1 week of infection, so history 
and physical.exam direct the diagnosis. 7 

 

Figure 2 - Distribution and Percentage of 
Symptoms 
https://www.cdc.gov/lyme/signs_symptoms/index.h
tml 

Table 1: Systems & Duration Involved with Lyme Disease 
 

Based on the review from Biesiada et al.1 
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