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Abstract 

Introduction:  
This review discusses the therapeutic interventions of the different stages of Lyme disease, 
including effectiveness and prognostics (where possible) and illustrates the various guidelines 
from Norway, Sweden, European Federation of Neurologic Societies (EFNS) and the 
Infectious Diseases Society of America (IDSA) and the recommendations from Uptodate, 
using the latest available research (2000-), guideline references and Uptodate 
recommendations which is the ultimate gold-standard for this research. 

Lyme disease treatment seems to be a biased subject of topic and has been the centre/ of 
heated debates. There is a general mistrust growing from Lyme disease associations with 
respect to general hospital guidelines, suggesting longer or alternative treatment methods that 
can be harmful to patients.  

This can be challenging for patients and for involved parts when searching for adequate 
information, especially on the Internet.  

Method:  
Systematic literature research using McMaster+, The Cochrane Library, and Ovid/Medline to 
find systematic reviews and the most recent clinical trials [2000-, -Up-to-date, and the most 
recent guidelines published by IDSA 2006, Sweden 2009, EFNS 2010, Helsedirektoratet.no 
(Norway) with references. 

Evaluation of the quality of primary studies according to EFNS classification. 

Illustrations are taken from Burgdorfer’s publication article, a Danish review article and a 
presentation from Knut Erik Eliassen (University of Oslo). 

Additional articles have been used for epidemiology, historical and informative background 
information. 

Results:  
Selected studies, recognised guidelines from Norway, EFNS and IDSA and recommendations 
from Uptodate. 

Discussion:  
Discussing the validity and the background of international treatment guidelines, the limited 
understanding of the Post Lyme Disease Syndrome, and the concerns and implications 
aroused by the misleading concept of “Chronic Lyme disease”. 

Conclusions:  
This study validates the presence of an international consensus, with some guidelines some 
being more recent and therefore using more recently published studies to back up these 
recommendations. Optimal therapeutic agents and durations, especially of late stage 
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Neuroborreliosis are inconclusive, and further studies are necessary. Evidence-based 
medicine is invaluable. 



5 
 

Aknowledgement 
 

Tusen takk til Dag Berild for inspirasjon og for støtte! 
Jeg har lært mye. 
 

 

  



6 
 

Content 
1	   Introduction ........................................................................................................................ 7	  
2	   Method ............................................................................................................................... 8	  
3	   General understanding ...................................................................................................... 10	  
3.1	   Epidemiology ............................................................................................................. 10	  
3.2	   Clinical stages of Lyme disease ................................................................................... 1	  
3.3	   Treatment guidelines: .................................................................................................. 2	  
3.4	   Diagnotics .................................................................................................................... 4	  
4	   Erythema migrans ............................................................................................................... 5	  
Choice of therapy ....................................................................................................................... 6	  
Dosing and duration (recommendations) ................................................................................... 7	  
Prognostics ................................................................................................................................. 8	  
Early disseminated Lyme disease with neurologic and/or cardiac manifestations .................. 10	  
4.1	   Early neurologic manifestations ................................................................................ 10	  
Choice of therapy ..................................................................................................................... 11	  
Dosing and duration (recommendations) ................................................................................. 11	  
Acute neurologic disease (dosing for adults) ........................................................................... 12	  
Prognostics ............................................................................................................................... 13	  
4.2	   Lyme Carditis ............................................................................................................ 14	  
Choice of therapy ..................................................................................................................... 14	  
Dose and duration (recommendations) ..................................................................................... 14	  
Prognostics ............................................................................................................................... 15	  
5	   Late stage Lyme disease ................................................................................................... 16	  
5.1	   Musculoskeletal affection and arthritis ...................................................................... 16	  
Choice of therapy ..................................................................................................................... 16	  
Prognostics ............................................................................................................................... 17	  
5.2	   Late neurologic manifestations .................................................................................. 18	  
5.3	   Acrodermatitis chronica atrophicans ........................................................................... 1	  
6	   POST-LYME DISEASE SYNDROME / post treatment Lyme disease ............................ 4	  
6.1	   Persisting symptoms .................................................................................................... 4	  
6.2	   Additional treatment? .................................................................................................. 5	  
7	   Discussion .......................................................................................................................... 8	  
7.1	   Evaluating the results ................................................................................................... 8	  
7.2	   Weaknesses of my research ....................................... Error! Bookmark not defined.	  
7.3	   Future Research ......................................................... Error! Bookmark not defined.	  
8	   Conclusion ........................................................................ Error! Bookmark not defined.	  
References ................................................................................................................................ 20	  



7 
 

1 Introduction 
 

I was inspired to conduct my research on the various treatment aspects interventions on Lyme 
disease after attending an international conference held by the International Lyme and 
Associated Diseases Society (ILADS) in Augsburg, where I was introduced to ”better” 
understanding and treatment methods against borreliosis. 
Following a teaching of these “ground-breaking” news I certainly wanted to check if the 
hospital treatment guidelines were updated on the latest advances, and to check out the 
science background for these recommendations.  

I soon discovered that discovered that various Lyme disease associations as well as the 
general public had biased opinions, and that there had been a major litigation conducted 
against the IDSA guidelines after its publication in 2006.  

Furthermore, I was curious to find out if there was an international consensus for the 
treatment of this disease and to investigate the research behind the different guidelines.  

With media and the Internet, the general public has been very susceptible to the information 
that is easily propagated. (Article published in the Times last year was entitled “the Lyme 
wars” followed with an eye-opening statement:  “The Lyme-disease infection rate is growing. 
So is the battle over how to treat it.” 

Another review discussed and evaluated the reliability of the information accessible on the 
Internet. Therefore I was also curious to get an understanding of the susceptibility of possible 
misunderstandings and its implications on the general public.  

It would have been interesting to conduct a more elaborate research/ investigation to include 
diagnostics (as this is a very important/also subject to controversies,) as the disposition and 
challenges of co-infections, to go more in the depths of the biological complexity of the 
bacteria; to discuss the prophylaxis, and to conduct a further research specifically on the post 
treatment or post infections symptoms of this disease, however I decided to frame in my 
research and to focus mainly on the treatment aspects of Lyme disease in active Lyme 
Disease, both in early and in late stages.  
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2 Method 
 

I performed a systematic literature research starting with McMaster+, Cochrane Library to 
search for secondary literature on this topic, followed with a rigorously conducted systematic 
research for the most recent and relevant primary studies on the Ovid/Medline database. I 
then analysed the guideline reviews from IDSA, EFNS, Norway and Sweden (Figure 1). All 
treatment results used in this article (studies, guidelines and recommendations) are taken 
exclusively from these sources. Uptodate is used as the gold standard of this study. 

 

Figure 1 Illustrating the 
method of my research 
 

 

 

 

 

 

 

Additionally, I supplied with some informative facts from other relevant review articles that I 
found on the Internet or were provided by my supervisor. These have been used to illustrate 
the topic of Borrelia, providing epidemiological, historical and additional background 
information and to accentuate the implications, limitations, challenges and the controversies 
of this subject on a sosio-economic level of today’s practice.  

Starting with McMaster+, I found no secondary literature, and proceeded with research on the 
Cochrane database, to find in total 2 systematic reviews addressing the treatment of Lyme 
disease. One was published in 1999, and only addressed the treatment of early localized Lyme 
disease, and the other one is a protocol of a review that has not yet been published, treating 
the therapy of neurological complications of Lyme disease.   

To conduct a systematic research on Ovid/Medline I had to do perform a framed research 
with defined selection/search criteria, to include articles that were exclusively (clinical) trials 
discussing/evaluating the treatment of Lyme disease: early, disseminated, late stage as well as 
“chronic” borreliosis. Selection criteria are illustrated below (Fig 2 and 3). I further assessed 
the quality of some these studies according to existing EFNS’s classification. 
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Figure 2 Illustrating the research on Ovid 

 

 

Figure 3 Flowchart illustrating the 
selection of articles from Ovid 
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3 General understanding 
 

3.1 Epidemiology 
 
Introduction 
Lyme disease or “borreliosis”, is a zoonotic, vector-borne, bacterial disease, that affect 
animals and humans. The bacteria responsible of this disease, Borrelia burgdorferia is 
characterized by a great diversity of genetic/genomic expression, epidemiological variation, 
and clinical presentation. 
Lyme disease evolves over several years or decades, proceeding through 3 different 
theoretical stages, acute and chronic, focal and systemic affection, that may be overlapping 
and presented with periods of latency. Without an initial phase treatment the disease 
presenting a diversity of symptoms depending on the organ affection, may cause severe cases 
of mental or physical handicap. 
 
Discovery of the disease 
The name of the disease originates from the city of Lyme in Connecticut, USA were it was 
suspected for the first time in 1975. Mothers of two respective children presenting with a 
juvenile form of Rheumatoid arthritis and a symptomatology of oligoarthritis, observed that a 
number of other children in Lyme had a similar symptomatology to their own. This 
ascertainment was followed by a epidemiologic investigation where an elevated (100 times 
greater) number of juvenile rheumatoid arthritis was recorded in the city of Lyme, compared 
to the rest of the country.  
Here, initial oligoarthritis presented more commonly in the summer months, and 13 of 50 
people had reported a prior tick bite and the development of erythema at the site of tick bite. 
This resulted in the strong suspicion of an infectious disease receiving the original name of 
“Lyme arthritis”; only later to be renamed as Lyme disease, to reflect its multi-systemic 
presentation. At this stage the etiologic agent was unknown. 
 
Etiology of Lyme disease 
In the beginning of the 20th century, Artvid Afzelius a Swedish dermatologist, recorded the 
presentation an annular lesion following the bite of Ixodes ticks (“deer ticks”),  and a decade 
later two French doctors Garin and Bijadoux described the disease from a symptom of 
paralysis: “more or less dangerous, sometimes mortal, following tick bites”. 
In the beginning of 1980, another emerging disease, the rickettsial illness known as the 
“Rocky Mountain spotted fever”, in fact another bacterial tick-borne disease, lead to a the 
closer study of rickettsia in ticks and in the following year, to the discovery of the spirochetes 
in the digestive gut, of “the saliva” of the Ixodes scapularis by Wilhelm “Willy” Burgdorfer, 
an american scientist of Swiss origin.  It is in his honor that that the spirochete receives the 
name of Borrelia burgdoferi.  
 
The bacteria 
The bactaeria of Borrelia is classified alongside with spirochetes, due to its double membrane 
of spirochetal (serpentine and spiral / corkscrew) form.  It is a gram negative, motile 
microaerophile rod, 0.2-0.5 micrometer in diameter and 8-30 micrometer long.   
The genome is made of a variety of genes coding for lipoproteins that are expressed in 
alternation, enabling the bacterium to adapt to different mediums. 
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Borrelia burgdorferi sensu lato (B. bsl) designates the spirochetal body/ or complex of 
Borrelia, Today over 30 species of Borrelia have been described, of which only 4 are capable 
to interfere with the human biology. B. burgdorferi sensu stricto (B. bss) is the most common 
in the United States and B. garinii, B. afzelii ( and B. spielmanii ) are more common in 
Europe.  The different bacteria show different preferences in choosing their target organs / 
systems. All can cause the initial presentation of erythema migrans, although B. burgdorferi 
ss. is more likely to cause arthritis, B. garinii has a greater affinity for the neurological 
system, and the skin condition of acrodermatitis chronica atrophicans is more readily 
associated with B. afzelii. 
-B. bss is almost exclusive to Northern America, (Canada, Alaska and USA), where it is 
especially associated with Lyme arthritis and the rheumatic presentations of Lyme disease) 
-B. garinii is neurotropic, and the primary cause of neuroborreliosis in Europe. 
-B. afzelii is dermatotropic, and the cause of dermatoborreliosis with the condition of 
acrodermatitis chronica atrophicans presenting with symptoms of localized scleroderma. 
Due to co-infections the clinical manifestation will often overlap and give a mixed 
symptomatology although the geographical differences are major.  

 
 
Figure 4 Ixodes damini spirochetes in the 
midgut tissues of its vector(1) 
 
 
 
 
 
 
 
 

 
 
Figure 5 Electron micrograph of Ixodes 
damini spirochetes (SP) associated with 
the microvillar brush border (MV) of the 
tick's midgut(1) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Archeologic findings:  
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In a review article of Scientific American, a bacterium as old as 15 to 20 million years has 
been documented as the ancestor of Borrelia and the first evidence of spirochete in a fossil 
tick. 
The oldest evidence of Lyme disease dates back to 5, 300 years to an ice mummy, discovered 
to contain Borrelia’s genetic material. 
 
The vector 
The bacterium is zoonotic and uses ticks at its vector. The Ixodes ticks follow a 3 years cycle 
from egg to larvae to nymph and to the adult tick. For every stage it requires a blood meal. 
The ticks prey on readily on deer and animals such as mice and rabbits, and must suck blood 
for 24 hours before achieving a great risk of bacterial transmission. Characterized by a genetic 
varation, only 4 types of Ixodes ticks are able to transmit the bacteria to humans. In Europe 
Ixodes ricinus are predominant, in the eastern part of the USA Ixodes scapularis (earlier 
known as “Ixodes damini”) is more common and in the western parts of the USA, Ixodes 
pacificus is the main vector of transmission.  
 

 
Figure 6 Ixodes ticks (pic. from 
Eliassen) 

 
 
 
 
 
 
 
 
 

 
 
 
  
Figure 7 Cycle of infection with Tick-borne borrelia (pic. from Danish review (1)) 
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The cycle of formation 
The bacteria contaminate the eggs of ticks and will multiply inside the growing larva. The 
growth of bacteria follows two phase. First it will reproduce in the middle intestine of the 
larva in which stage it is non motile. In the second phase during the feeding on blood, the 
bacteria with the effect of heat becomes motile and integrates the haemocoel and later the 
salivary glands of the nymph or the adult ticks. The spirochete will penetrate blood circulation 
of the host with the injection of the saliva of the ticks. The saliva is then injected into the host 
together with the motile, spirochetal bacteria. Nymph ticks more readily  
infect humans than adult ticks, due to their smaller size. 
 
 
Figure 8 Cycle of the vector: from egg to predator (pic. From Folkehelseinstituttets årsrapport) 

 
 
 
Epidemiology of Lyme disease in Scandinavia and North America 
Borreliosis is a disease that readily affects North America, Europe and Asia, but not Australia, 
Africa or Latin America. Lyme disease is the most common tick-borne disease in the United 
States and Europe.  
 
IT is important to note the differences in prevalence and clinical manifestation in the USA 
and in Europe, when reading the literature from another geographical location.  
Also due to different definitions and different reporting systems of Lyme borreliosis it is 
difficult to compare the exact incidence between the European countries.  
Lyme arthritis is much more common in the USA whereas Lyme neurborreliosis is more 
prominent in Europe, as B. bss is almost exclusive to USA and B. garinii and B. afzelii are 
more specific to Europe.  
 
Incidence of Lyme borreliosis: The incidence of LB in Denmark is unknown, in the south of 
Sweden the incidence rate is 69/100 000 and in Wurzburg in Germany it is around   
111/ 100,000 per year.  
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Serpositivity amongst blood donors has been recorded from 2% in Denmark to 10% in high 
endemic regions in Europe, and has been calculated to 40% amongst high risk populations 
(living or working in high endemic areas; country-side and forests). 
 
Incidence of Lyme neuroborreliosis:  
The incidence of neuroborreliosis in Denmark has been reported to approximately 3/ 100,000 
and in the Southern region of Sweden it has probably been over reported to 11/ 100,000 and is 
thought to be similar to Denmark.  
Late stage neuroborreliosis is much less common than early neuroborreliosis and in Denmark 
only 1-2 people/ year get this diagnosis in Denmark.  
 
In Norway: there is a well-regulated national reporting system with MSIS that provides 
invaluable information about the incidence of Lyme disease in Norway.  
From 1995 and onwards only early systemic or late manifestations of Lyme borreliosis 
require national reporting through MSIS (”meldepliktige”). These reports provide information 
on yearly variations (fig. 9), variations according to the seasons and months, the geographical 
localisation (Tab.1) and the age of the patients (fig. 10). Many however do not report the 
geographical site of infection.  
In 2013, 315 cases of systemic or late stage Lyme disease were reported, approximately 
6.2/100 000. 
Lyme disease is most common on the South West coast, in the regions of Vest Agder, 
Hordaland, Rogaland and Møre og Romsdal (fig.9), but the presence of the incfectious Ixodes 
ricinus covers the entire the costal region from the Oslo fjord all the way North to the artic 
circle/ Helegland coast (fig. 11). 
 
Table 1 Number of reported cases of Lyme disease in Norway (MSIS 2008- 2013) 

 
 

 

 

Figure 9 Number of reported 
Lyme disease, according to 
different regions of Norway in 
2013 (MSIS 2013) 
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Figure 10 Lyme disease according 
to age and place of infection : 
Norway, abroad, unknown. 
(MSIS 2013) 
 
 
 
 
 
 
 
 
 

 
 
 

 
Figure 11 Map of Norway illustrating the prevalence of Ixodes ricinus ticks (MSIS) 
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3.2 Clinical stages of Lyme disease 
 

Lyme disease can be categorized into three different (sometimes overlapping) stages 
presenting with different clinical manifestations: an early localised, an early disseminated and 
a late stage Lyme disease. 

There is no clear cut between these phases, and Lyme disease will sometimes only start 
manifesting itself in the early-disseminated form or sometimes at the much later stage. 

Depending on the host and on the strains of bacteria, and therefore also the geographical site/ 
region it may present itself in a more less aggressive form and progress more or less rapidly to 
a disseminated or a late stage.    

The different clinical stages are shortly described: 

The early localised stage occurs usually within one month, from a few days to a month 
following a tick bit and is characterized by the appearance of a characteristic skin lesion, 
erythema migrans that has the appearance of a bull’s eye (fig.12). 

Figure 12 Erythema migrans (Pic. from Eliassen) 

 

 

Although it may be missing, erythema migrans is characteristically the primary manifestation 
of early Lyme disease and is diagnostic of early-localized Lyme disease.  

Other symptoms of early-localized Lyme disease (typically) include unspecific flu-like 
symptoms.  

The early-disseminated stage typically occurs weeks, sometimes months after the infection 
and is characterized by the presentation of several characteristic / multiple lesions of erythema 
migrans also referred as erythema multiplex, and may be/ present with or without additional 



2 
  

neurological and/or cardiac affection, sometimes also with diffuse musculoskeletal 
symptoms.. The most common acute neurologic manifestation is facial nerve palsy.  

The late stage Lyme disease will usually develop months to a few years after the infection, 
and is typically associated with persistent or intermittent arthritis, usually affecting the knee; 
and /or with more diffuse neurologic manifestations. In the USA arthritis is much more 
common. In Europe this stage will more naturally be characterised by the neurologic 
symptoms such as encephalopathy or polyneuropathy, referred as late stage neuroborreliosis, 
sometimes together with a cutaneous manifestation known as Acrodermatitis chronica 
atrophicans (ACA). Not uncommonly, arthritis may be the only manifestation of the initial 
infection. Other symptoms include fatigue, depression, ataxia and paraesthesia 

 

3.3 Treatment guidelines:  
 

Antibiotics are currently the only recognised and effective agents used in the treatment of 
Lyme disease. The different guidelines of antibiotic therapy will be addressed in greater 
detail.  

For treatment purposes it is important to understand the clinical manifestations and findings, 
and to assess the involvement of heart, nervous system, and joints; as well as the patient’s 
capacity to tolerate the treatment. Reliable and validated diagnostics tools and methods are 
therefore essential prior to the choice of treatment, as to ensure adequate treatment.   

The different strains of B. bsl will have a more or less aggressive presentation, illustrated with 
great differences in outcome between Europe and the USA. The geographical region will 
therefore have an important role in the assessing the clinical findings and the most suitable 
treatment regime. The antibiotic, the route of administration, and the dose and length will ally 
vary depending on these assessments. 

The guidelines vary from country to country. Below are illustrated treatment 
recommendations from IDSA (fig. 13). This table is used by Uptodate, 

Having thoroughly analysed the guidelines of Norway, Sweden, EFNS, IDSA and Uptodate, I 
have decided that the treatment guidelines in the sections below will be illustrated by the 
Norwegian, EFNS, and IDSA recommendation tables. The Swedish ones will not be included 
as they are very similar to the Norwegian ones. Uptodate as previously stated uses the ones 
from IDSA. EFNS however only contains guidelines for the neurologic manifestations of this 
disease, and will only be included in these relevant sections. 

These recommendations will be evaluated against each other in the discussion section of this 
article. 
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Figure 13 Antimicrobial agents recommended by IDSA

 
 

Figure 14 Recommended therapy for patients with Lyme disease (IDSA) 
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3.4 Diagnotics 
 

The non-specific symptoms of B. bsl can mimic various other diseases with general non-
specific symptomatology and therefore good, valid diagnostic tools are invaluable in the 
absence of a characteristic clinical picture. 

The diagnostic is made clinically in the presence of erythema migrans, but in the absence of 
this characteristic and diagnostic lesion, serology +/- CSF testing is necessary. Bellow is an 
illustration of the diagnostics procedure.  

Figure 15 An illustration of diagnostics of Lyme disease (pic. from Danish review) 
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4 Erythema migrans 
 

Early localized Lyme disease and early disseminated Lyme disease with the absence of 
neurologic or cardiac findings (isolated erythema multiplex) are both treated following the 
same guidelines (2).  

Although it may be missing, erythema migrans is characteristic and diagnostic of early Lyme 
disease (2). In Europe this has been found to be the presenting in up to 90% of cases and may 
be the only manifestation. 

Other symptoms of early Lyme disease include: fever and lymphadenopathy as well as 
fatigue, malaise, lethargy, headache, neck stiffness, myalgia and arthralgia which are very 
unspecific and can easily be confused with general influenza symptoms and sometimes 
impossible to diagnose in absence of the characteristic erythema migrans (2). 

Erythema migrans is a circular rash forming at the site of the infectious tick attachment within 
3-36 days after the bite. It is round or oval, and pink, red or purple. There is often central 
sparing giving a target-like appearance, and the diameter is usually larger than 5 cm.[3] 

The nature of the rash and the likelihood of its presence are partly dependent on the species 
borrelia. Different presentations of erythema migrans are illustrated below (fig 13-16). 

  

Figure 16 Erythema migrans (Pic. From Eliassen) 
 

 
 
 
 
 
 
 
 
 

 
 

Figure 17 Erythema migrans (Pic. From Eliassen) 
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Figure 18 Erythema migrans (Pic. From 
Eliassen) 
 

 

 

 

Choice of therapy 
 

Oral doxycycline, amoxicillin, and cefuroxime axetil have been concluded aa equally 
effective in treating erythema migrans, and all three agents are recommended by Uptodate as 
first line therapy in the treatment of erythema migrans (2, 3).  

The later one cefuroxime axetil has been evaluated in two American studies (4,5), it has 
however not been registered in Norway and will not be mentioned or discussed in further 
detail. 

In pregnant and lactating women and in children < 8 years of age, oral doxycycline may cause 
significant adverse effects and is contraindicated. In such cases the alternative therapies will 
be recommended (2, 3). 

Doxycycline is also effective against Human granulocytic anaplasmosis (HGA), commonly 
presented with in co-infection with A. phagocytophilum, and should be preferred when there 
is suspicion of such manifestation (2).  

Macrolides such as azithromycin, clarithromycin, and erythromycin are thought to be less 
effective and are recommended for patients presenting intolerance to first line treatment (2).  

In children, there have been 3 studies evaluating the efficacy and safety of these agents after 
[2000- (5)(6)(7).  

A RCT from 2002 compared the clinical effectiveness and safety of using azithromycin or 
phenoxymethylpenicillin in children with solitary erythema migrans. Forty-two patients, 
younger than 15 years old, received either azithromycin 20 mg/kg/day for the first day 
followed by 10 mg/kg/day for four days or phenoxymethylpenicillin 100,000 IU/kg/day for 
14 days. Results: The results showed no significant differences between the two groups in the 
duration of er ythema migrans; p = 0.2471, or the appearance of minor (17.5% in the 
azithromycin group versus 24.4% in the phenoxymethylpenicillin group; p = 0.6252) or major 
manifestations of Lyme borreliosis. Comparable side effects were observed in both groups (in 
5.3% of patients treated with azithromycin and in 6% treated with phenoxymethylpenicillin). 
One year after antibiotic treatment all patients were asymptomatic. According to this study 
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both azithromycin and phenoxymethylpenicillin are equally safe and effective in treatment of 
children with solitary erythema migrans (7). 

The latest RCT on children, from 2012, compared the clinical effectiveness and safety of 
treatment with clarithromycin and amoxicillin in solitary erythema migrans. The study 
included 68 female and 67 male children patients. The median age of the patients was 6.5 
years. Associated symptoms during treatment were present for 7 days in patients treated with 
clarithromycin and for 10 days in patients receiving amoxicillin (p=0.188). There were 
comparable side effects (p=0.761). Results concluded that clarithromycin and amoxicillin 
are equally effective and safe in treatment of children with solitary EM(6). 

 

Dosing and duration (recommendations)  
 

Table 2 Therapy recommendations from IDSA 

 

Oral doxycycline (100 mg x2) or amoxicillin (500 mg x3) or cefuroxime axetil (500 mg x2) 
are equally good therapy recommendations for the treatment of erythema migrans in adults 
(2). 

Oral doxycycline should be avoided in pregnant women and in children under eight years of 
age; in which case amoxicillin or cefuroxime will be preferred. 

Duration: Doxycycline should be given for 10 to 21 days; amoxicillin and cefuroxime axetil 
should be given for 14 to 21 days depending upon the response to therapy(2).  

Patients with isolated facial nerve palsy should follow a therapy with doxycycline for 21 days. 
This will be discussed later as/under disseminated Lyme disease(2).  

 

There were 2 studies that evaluated the duration of treatment in early localised Lyme disease 
(8, 9). 

One of them, from 2003, a double blinded RCT, assessed the duration of antibiotic therapy for 
early Lyme disease: ten days of oral doxycycline, with or without a single intravenous dose of 
ceftriaxone, or 20 days of oral doxycycline.  Results showed no significant differences in the 
outcomes and prognosis between the 3 intervention groups. All treatments were reported as 
equally effective. Concluding that: extending treatment with doxycycline from 10 to 20 days 
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or adding one dose of ceftriaxone to the beginning of a 10-day course of doxycycline did not 
enhance therapeutic efficacy in patients with erythema migrans (8). 

The other study from 2012 assessed the effect in different lengths of treatment in patients with 
erythema migrans: 10 days versus 15 days of oral doxycycline. Results: 91.9 % receiving 10 
days treatment had complete response to treatment versus 93.4 % receiving 15 days treatment, 
when evaluated 1 year after treatment. No significant differences in the effectivity of 10 days 
versus 15 days treatment were reported concluding that the 10-day regimen of oral 
doxycycline is not inferior to the 15-day regimen among adult European patients with solitary 
erythema migrans (9). 

Table 3 Norwegian recommendations, from Norsk Legemiddelhåndbok 

 

Table 4 Norwegian therapy recommendations, from Norsk Legemiddelhåndbok 
 

Prognostics  
 

The majority of patients with early Lyme disease receiving adequate treatment will 
experience complete resolution within 20 days.  In addition this will more importantly prevent 
the active infection from progressing into a later stage with more severe manifestations.  

The subjective symptoms such as headache, musculoskeletal pain, arthralgia or fatigue can 
persist for weeks and month after treatment, but are not due to persisting infection, and are 
expected to resolve spontaneously within 6 months without additional treatment. 
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More prolonged subjective symptoms that persist after 6 months despite an adequate therapy 
are related to later stages of the disease and will be discussed later as post Lyme disease.  

All studies, in adults and in children have shown effective resolution of early localised Lyme 
disease, supporting the efficacy of these agents.  
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5 Early disseminated Lyme disease 
with neurologic and/ or cardiac 
manifestations  
 

Early disseminated Lyme disease can be presented as an acute neurologic Lyme disease also 
known as neuroborreliosis and/ or as Lyme carditis, which will predict the preferred choice of 
treatment. Neuroborreliosis is a common complication of Lyme disease in Europe (10% of 
untreated cases). 

If cardiac or neurologic findings are missing, the patient should follow the same 
recommendations as with erythema migrans.  

Commonly in the USA, this stage may also present as a flue like illness with joint and muscle 
pains, headache, fever, tiredness, nausea or vomiting. 

 

5.1 Early neurologic manifestations 
 

Meningitis, cranial neuropathy (particularly facial nerve palsy), and sensory or motor 
radiculoneuropathy constitute the classical triad of acute neurologic manifestation /early onset 
neuroborreliosis. Alone or in combination, they are the most common manifestations of acute 
neurologic Lyme disease (2).  

Neurologic manifestations appear in the disseminated (or in the later) stage of Lyme disease, 
presenting weeks to several months after the initial tick bite, and may be the first and sole 
indication of the infection (2).  

Facial nerve palsy is the most common cranial neuropathy (80%) and occurs in 8 % of 
patients with confirmed LD (2).  

Radiculoneuritis is reported in approximately 3% of patients with confirmed LD (2).  

Lymphocytic meningitis is the most common feature involving the central nervous system 
and occurs in isolation, in 2 % of Lyme disease cases. This can be difficult to clinically 
differentiate from viral meningitis which presents with headache, fever, other systemic 
symptoms, photosensitivity and neck stiffness (2).  

Many patients with LD may have very unspecific and subjective symptoms such as fatigue, 
cognitive slowing, and memory difficulties. These symptoms are in isolation no indication / 
not diagnostic of either Lyme disease or brain infection. Only in rare cases are these 
symptoms associated with an infection of the nervous system which must be confirmed by 
MRI or analysis of cerebrospinal fluid (2).  
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Objective diagnostics tools are therefore very important in making or in confirming the 
diagnosis, correct diagnostic and evaluation and evaluating the penetration of the infection 
prior to the choice of treatment.    

 

Choice of therapy 
 

IV therapy with ceftriaxone, cefotaxime or penicillin G have been considered as equally 
effective alternatives in treating the acute neurologic manifestations of Lyme disease (2); with 
the exception of isolated facial palsy, where  oral antibiotics as in the treatment of erythema 
migrans will the preferred choice of treatment (2). 

In Europe, however, both IV and oral therapies are considered as equally effective, and 
doxycycline may be indicated as the better treatment choice (2). 

Oral therapy is given to patients intolerant of IV therapy (2). In the United states, some that 
do require IV therapy despite a prior history of anaphylaxis to beta lactam antibiotics, may 
undergo desensitisation.  

There is no established role for glucocorticoids as an adjuvant therapy for the neurological 
manifestations of LD. 

Table 5 Therapy recommendations from IDSA 

 

 
Figure 19 The EFNS recommendations 
of early Lyme neuroborreliosis 
without CNS involvement. 
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Figure 20 Recommendations by EFNS for early 
Lyme disease with CNS manifestations 
 
 
 
 

 
 
Table 6 Norwegian therapy recommendations from Norsk Legemiddelhåndbok 

 

Dosing and duration (recommendations)  
 

For the treatment of acute neurologic manifestations (dosing for adults), IV therapy, with 
ceftriaxone : (2 g x1) or cefotaxime (2 g x3) or penicillin G (18 to 24 million units per day 
divided into 6 daily doses, i.e. 3 to 4 million units per day x 6) are considered as equally 
effective. Oral therapy with doxycycline is given to adults and children ≥8 years, intolerant of 
beta-lactam antibiotics. A typical duration for adequate therapy will be 14-18 days (2). 

In isolated facial nerve palsy the same treatment is given as in erythema migrans. If however, 
the involvement of CNS is confirmed, IV therapy will be the better choice of therapy. A 14-
day course is generally sufficient, but a completion of a 28-days course may be necessary if 
the facial nerve palsy has not resolved within 14 days (2). 

There is one recent study from 2008, a double-blinded RCT, discussing the choice of therapy 
in the treatment of European Lyme neuroborreliosis. It compares the efficacy of oral 
doxycycline with intravenous ceftriaxone for the treatment of Lyme neuroborreliosis. Patients 
suggestive of neuroborreliosis were randomly allocated to receive 200 mg oral doxycycline or 
2 g intravenous ceftriaxone once per day for 14 days, in a double-blinded design. Results: 4 
months after the start of treatment, the mean score improvement in the doxycycline group 
(n=54) was 4.5 (95% CI 3.6 to 5.5) points and that in the ceftriaxone group (n=48) was 4.4 
(3.4 to 5.4) points (95% CI for difference between groups -0.9 to 1.1; p=0.84). 26 (48%) 
patients in the doxycycline group and 16 (33%) in the ceftriaxone group had total recovery 
(95% CI for difference between groups -4% to 34%; p=0.13). Side effects possibly related to 
treatment were reported in 21 (37%) and 26 (46%) patients in these groups, respectively (28% 
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to 9%; p=0.30). This study concludes that oral doxycycline is as efficient as intravenous 
ceftriaxone for the treatment of European adults with Lyme neuroborreliosis (10). 

A study from 2007, a double blinded randomised placebo controlled trial, evaluates the effect 
of extended oral therapy in patients diagnosed with disseminated Lyme disease; with and 
without neurological manifestations. Patients with disseminated Lyme disease were treated 
with amoxicillin (1g x2) for 100 days additional to the 3 weeks IV treatment. Of the patients 
with definite diagnoses, 62 had neuroborreliosis, 45 arthritis or other musculoskeletal 
manifestations, and 4 other had manifestations of Lyme disease. The outcome after a 1-year 
follow-up period was excellent or good in 114 (78.6%) patients, controversial in 14 (9.7%) 
patients, and poor in 17 (11.7%) patients. In patients with definite Lyme disease, the outcome 
was excellent or good in 49 (92.5%) amoxicillin-treated patients and 47 (87.0%) placebo 
patients and poor in 3 (5.7%) amoxicillin-treated patients and 6 (11.1%) placebo patients, 
showing no significant differences between both groups (p = 0.49).  The conclusion of this 
study was that extended therapy is not justified in the treatment of patients with 
disseminated Lyme disease who initially complete a 3 weeks therapy with ceftriaxone 
(11). 

 

Prognostics 
 

Resolution of neurological symptoms is often delayed and persistence of symptoms is not 
necessarily indicative of treatment failure.  

Facial nerve palsy 

The majority of patients with facial nerve palsy will recover completely, the time to recovery 
being hugely variable, and the prognosis being worse with a bilateral facial palsy (2). 

Antibiotics don’t have a major impact on the outcome of facial palsy, but treatment is 
important to prevent other complications (2). In some patients, facial nerve palsy persists for 
months regardless of the duration or the form (oral versus intravenous) of therapy (2). 

A clinical study from 2004, evaluated the prognostics of patients (n= 86) with acute 
neuroborreliosis. The results showed that 93% of the patients who received 2 weeks treatment 
with ceftriaxone were “cured” 1 year after completing the therapy. 4 patients still suffered 
from facial palsy. This gives an indication that full recovery from acute neuroborreliosis 
should be expected and illustrates that symptoms from nerve palsy can persist after infection 
(12). 

A study from 2008, a RCT, evaluated the prognostics and effectiveness of treating 
disseminated Lyme disease, in children with “confirmed”, “possible” and “not determined” 
neuroborreliosis. Results showed that clinical recovery at the 6-month follow-up (n = 177) 
was generally good and no patient was found to have recurrent or progressive neurologic 
symptoms. However, persistent facial nerve palsy caused dysfunctional and cosmetic 
problems in 11% of patients. According to this study, clinical recovery is satisfactory in 
children being evaluated for neuroborreliosis, although persistent symptoms from facial nerve 
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palsy can be expected. Persistent nonspecific symptoms, such as headache and fatigue, are not 
more frequently reported in patients than in an otherwise healthy population (13). 

 

5.2  Lyme Carditis  
 

Lyme carditis is estimated to occur in at least 1% (US) or .3 to 4.0% (Europe) of patients with 
untreated Lyme disease. It presents usually within weeks to a few months, typically 2 months 
after the initial infection, and is rare compared to neurologic involvement (14). 

Appropriate therapy for erythema migrans in early localised Lyme disease prevents further 
progress/complications/ evolution, including cardiac manifestation of the disease (14). 

The most common clinical feature of Lyme carditis is AV conduction block, but it may also 
include decreased contractility due to myopericarditis.  AV conduction block or 
myopericarditis may be the only manifestations of the infection and may be asymptomatic 
(14). 

Symptoms may include: light-headedness, syncope, shortness of breath, palpitations, and/ or 
chest pain. And sudden cardiac death attributed to Lyme carditis has also been reported (14). 

Choice of therapy 
 

Treatment is required to prevent further complications and to treat the cardiac manifestations 
(14). 

Patients who are symptomatic (eg. syncope, dyspnoea or chest pain), or have findings of a 
second or a third degree atrio-ventricular (AV) block, or a first degree AV block together with 
a significantly prolonged PR (>300ms), should be hospitalised and closely monitored with 
cardiac telemetry and treated with IV antibiotics (14). The degree of AV block can fluctuate 
rapidly, and close monitoring is therefore of great importance. 

An depending on the assessments of the cardiologist, the patient may require a temporary 
pacemaker (14). 

No comparative trials have been conducted to identify the optimal choice of antibiotics in the 
treatment of Lyme carditis or to evaluate oral vs. IV administration. 

Dose and duration (recommendations)  
 

The first treatment of choice is IV ceftriaxone, but alternatives include IV cefotaxime or IV 
penicillin G. Desensitization should be considered in patients with history of anaphylaxis 
(14). 
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IV therapy should be continued until AV block has resolved and PR interval becomes less 
than 300 ms. The patient may then be switched to oral therapy to complete a 21-28 days 
course (14).  

Oral therapy: the drugs of choice are doxycycline (unless under 8 years old, pregnant or 
lactating woman), amoxicillin and cefuroxime axetil. This is as indicated in the treatment of 
early Lyme disease.  

 

Table 7 Therapy recommendations from IDSA 

 

Prognostics 
 

The prognosis of Lyme carditis is good.(14)  Complete AV block typically resolves within 
one week, and more minor conduction disturbances within six weeks. Fatal cases are rare. 
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6 Late stage Lyme disease 
 

Late stage Lyme disease is qualified by the manifestation of arthritis, a common form of 
presentation in the United States, and or by (sometimes subtle) neurologic findings of late 
Lyme neuroborreliosis which is much more prominent in Europe. Thus the geographic site of 
infection will have great impact on the clinical outcome.  

As in disseminated Lyme disease it is essential with correct diagnostic evaluation/ valid 
diagnostic methods and a precise assessment of the patients’ history and symptoms prior to 
the treatment choice, as this will vary depending and the propagation of the infection, and on 
the neurological or musculoskeletal findings.  

Due to the presentation of “unspecific” or “subjective” symptoms, especially with a diffuse 
systemic manifestation, it can be difficult to differentiate from other disease with diffuse 
symptomatology.   

 

6.1 Musculoskeletal affection and arthritis 
 

As mentioned previously, early stage symptoms, presenting in the first weeks to months of 
Lyme disease may include prominent musculoskeletal symptoms including pain in joints, 
muscles, tendons, bursae, and bone, migrating, but usually in one or a few locations at a time.  
These symptoms can be very diffuse and difficult to assess, which in the absence of Erythema 
migrans makes it almost impossible to diagnose (15).  

Musculoskeletal affection is much more prominent at the late phase of the disease. Untreated 
patients, much more commonly in the United States  (40% of the case) will often develop 
arthritis, presenting as intermittent oligoarthritis or polyarthritis with swelling and pain in one 
or a few large joints, especially the knees (15).  

Without antibiotic treatment, Lyme arthritis is typically characterized by intermittent attacks, 
in between which some patients may experience persistent fatigue (15).  

 

Choice of therapy  
 

Patients with prominent musculoskeletal symptoms in association with erythema migrans 
should be treated in the same way as those with isolated erythema migrans (15). 

The same therapy is applied for/followed by patients/ recommended when treating/ in the 
treatment of Isolated Lyme arthritis but necessitates a longer duration (1 month) (15). 
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In currently asymptomatic patients: if a person has had previous attacks of arthritis but is 
currently asymptomatic or has persistent fatigue and has not previously received antibiotic 
therapy, it is reasonable to treat with a one month course of appropriate oral antibiotics to 
prevent subsequent attacks of arthritis (15). 

Lyme arthritis presenting in association with neurologic manifestations should be treated 
according to the recommendations for neurologic disease (15). 

There are different treatment guidelines for patients with musculoskeletal affection and 
arthritis: 

Prominent musculoskeletal symptoms in association with erythema migrans will follow the 
same treatment guidelines as the treatment of erythema migrans. 

Isolated arthritis will be treated in the same way, but for longer duration (1 month). 

Arthritis with neurologic manifestations will be treated as in disseminated, early stage 
neuroborreliosis discussed previously.  

 

Table 8 Therapy recommendations from IDSA 

 

Prognostics  
 

Lyme arthritis can usually be treated successfully with a one-month course of oral 
doxycycline or amoxicillin (15). However, there are patients who may require intravenous 
antibiotic therapy for successful treatment of the infection (15), and uncommonly, patients 
may have persistent synovitis despite treatment with oral and intravenous antibiotic therapy 
(15). Such patients are usually treated with anti-inflammatory therapy or arthroscopic 
synovectomy (15). 

A previously mentioned study, from 2004, evaluated both the prognostics in acute 
neuroborreliosis, as well as in patients with chronic/late stage neuroborreliosis. In this study, 
only 4 (20%) of the patients (n=20) with chronic neuroborreliosis showed full recovery, and 5 
patients still experienced moderate spastic ataxic gait disturbances despite completion of 3 
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weeks iv therapy with ceftriaxone. This gives an illustration on how symptoms of chronic 
neuroborreliosis may persist despite adequate treatment (12). 

6.2 Late neurologic manifestations 
 

Although, today an extremely rare finding, late neuroborreliosis is a more common 
complication in Europe.  

The clinical manifestations of late neurologic Lyme disease include a subtle encephalopathy, 
peripheral neuropathy, and chronic encephalomyelitis. These are all extremely rare 
manifestations of late Lyme disease, even in untreated patients (2, 3). 

 Treatment recommendations are the same for both the early and late neurologic 
manifestations of Lyme disease (2, 3). 

With appropriate antibiotic therapy for early Lyme disease, late neurologic findings have 
almost disappeared (2, 3). 

Below is illustrated the recommendations of EFNS (fig. 21). Recommendations of Norway 
and IDSA have been illustrated along with the early stage neuroborreliosis. 

 

 

 

 

 

 

 

 

 

 

 

 

A clinical study by Dattwyler et al, from 2005, compared two treatment regimens of different 
duration in late Lyme disease. A 14 days course of ceftriaxone intervention was compared to 
a 28 days course of therapy. All patients had a positive serology, and objective evidence of 
neurologic, rheumatologic or dermatologic manifestations, including chronic meningitis or 

Figure 21Recommendations by EFNS for treatment of late stage neuroborreliosis 
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meningo-encephalitis, peripheral neuropathy, relapsing oligo-articular arthritis or ACA of at 
least 3 months duration. 80 patients received 14 days and 63 received 28 days of ceftriaxone. 
Clinical cure rates were 76% for the 14 day group and 70% for the 28 day group (p = NS). 
Ceftriaxone for 14 days eradicated the signs and symptoms of late Lyme disease in the 
majority of evaluable patients. However, five patients in the 14-day group were clinical 
failures compared to none in the 28-day group (p = 0.07). Although there were more failures 
in the 14-day group than in the 28-day group, this study did not have the power to determine 
if a clinical subset of patients may benefit from 28 days of therapy (16).   
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6.3 Acrodermatitis chronica atrophicans  
 

ACA is a common cutaneous manifestation of late stage Lyme disease, strongly associated 
with B. afzelii and a more common finding in Europe; presenting usually several years 
following the initial infection.  

It is diagnosed mostly in women over 40 years of age and approximately 20% will have a 
confirmed history of erythema migrans, It occurs mostly on extensor surfaces of hands and 
feet. Early lesions are characterised by a bluish/red discoloration and swelling. Initially 
unilateral, it may later become bilateral.  The lesion enlarges slowly over months to years in 
association with the development of skin atrophy and is sometimes referred to as “cigarette 
paper skin”. Nodules may develop over the elbow or the patella, the veins become prominent 
and are easily be confused with venous insufficiency. The majority of these patients, 
approximately 2/3 have peripheral (mostly sensory) neuropathy (18). ACA is illustrated in the 
picture below (fig. 16). 

 

Figure 22 ACA (pic. from Danish 
review)  

 

 

 

 

 

 

 

This condition is typically treated with the same oral regimens that are used for erythema 
migrans (2), which has shown to be effective in treating the active infection and in preventing 
further damage or complications. Some guidelines will recommend a longer duration. 

However, this condition is known to cause permanent sequelae with areas of persisting 
atrophy that will not resolve despite the eradication of the bacteria.   

A Scandinavian clinical study form 2002, evaluated the effect of treatment and the prognosis 
of ACA. The results indicated that, despite a good therapeutic effect on the ACA lesions, the 
specific antibody values and on the symptoms of irritative nerve lesions, the objective 
neurological and neurophysiological findings of nerve deficit remained unchanged, suggestive 
of permanent damage. There was no progress of neuropathy findings during the follow-up 
time. This study illustrates the “remaining neuropathy”, the persistence of symptoms after 
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adequate treatment of ACA which according to the authors were neurological sequelae and 
not manifestations of persisting Borrelia infection (19). 

 

Table 9 Therapy recommendations from IDSA 
 

 
 

Table 10 Norwegian therapy recommendations, from Norsk Legemiddelhåndbok 
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Table 11 Therapy recommendations from IDSA 
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7  Post-Lyme Disease Syndrome / 
post treatment Lyme disease 
 

Treatment with appropriate antibiotics is successful in the majority of patients, preventing 
progression and complications, and showing complete resolution when treated at an early 
stage. If not treated adequately, Lyme disease can cause persisting and severe life quality 
reducing damage. 

Months to years after infection a small percentage, despite adequate treatment (only 1 % of 
late stage Lyme disease) develop chronic neurologic symptoms, most commonly a mild 
encephalopathy, however also symptoms that include peripheral pain, memory impairment, 
sleep disturbance and depression. Memory loss and depression have been the most frequently 
described objective findings and are most often accompanied by profound fatigue. These 
symptoms are grouped in the definition of Post-Lyme Disease Syndrome. 

7.1 Persisting symptoms  
 

There may be several reasons for lack of response to standard antibiotic therapies or 
persisting symptoms that are not due to active, ongoing of Lyme disease infection. These 
include: 

Misdiagnosis: the initial diagnosis of Lyme disease was incorrect.  

Co-infection: patients with early Lyme disease may have been co-infected with another agent 
transmitted by Ixodes ticks, such as Babesia spp or Anaplasma phagocytophilum, which may 
cause babesiosis or HGA. 

Comorbidity or new onset: It is possible to have both Lyme disease that has been cured and 
another condition that persists. Examples include fibromyalgia and depression. Fibromyalgia, 
in particular, can occur following treatment for Lyme disease. 

A new condition following the treatment: synovitis in the knee as a result of Lyme disease 
may persist for months after antibiotic therapy possibly due to the triggering of an 
autoimmune process. 

Sequelae: in patients with prominent neurologic involvement, permanent tissue damage may 
have occurred. 

Or theoretically, a persisting infection of B.bsl. IgG serology however, may be present for 
several years after infection and is not diagnostic of persisting active infection. Further 
evaluation with PCR or culture may complicated. 

Several studies have assessed the post treatment symptoms, and factors, which 
illustrates/gives an understanding of the complexity, and perhaps some explanations of the 
persisting symptoms. 
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A clinical study from 2007, evaluated the serum and cerebrospinal fluid (CSF) concentrations 
of selected cytokines in patients with neuroborreliosis and their change during antibiotic 
treatment. This concluded that although antibiotic treatment leads to withdrawal of clinical 
symptoms of neuroborreliosis and normalization of CSF general parameters, pro-
inflammatory cytokines' concentrations in serum and CSF remain elevated (20). 

Another clinical trial from 2013 reported Increased INF alpha activity and differential 
antibody response in patients with a history of Lyme disease and persistent cognitive deficits. 
The elevated INF alpha activity and antibody profile as a result of the on-going infection prior 
to antibiotics treatment did not change significantly in response to ceftriaxone, suggesting on-
going immune abnormalities still after adequate antibiotics treatment, in patients with 
persistent or relapsing symptoms of pain, fatigue and or cognitive deficit. This study is 
suggesting that these relapsing or persistent symptoms can be due to these on-going immune 
abnormalities posterior to infection and treatment (21). 

These persisting symptoms may have various explanations, and may no longer be explained 
the presence of an active infection.  

7.2 Additional treatment in Post-Lyme Syndrome? 
 

Several studies have evaluated the effect of additional treatment in patients with manifest 
symptoms despite an adequate treatment.  

A study by Klempner et al. from 2001, consisting of two double blinded RCT, investigated 
the effect of additional treatment with intravenous and oral antibiotics for 90 days, in patients 
with persistent symptoms and a history of Lyme disease, despite prior therapy. Results 
showed that additional IV therapy for 30 days followed by doxycycline for 60 days (total of 
90 days) did not improve the symptoms in these patients. It also illustrated that patients with 
persisting symptoms have a considerably impaired quality of life (22). 

A more recent double blinded RCT study published in 2003, by Krupp et al., studied whether 
additional antibiotic therapy had any effects on post Lyme syndrome and whether additional 
therapy should be considered. Patients were randomly assigned to receive 28 days of IV 
ceftriaxone or placebo. The study showed that fatigue, a non-specific symptom was the only 
improved outcome of the intervention; also additional treatment was associated with adverse 
effects, and therefore this study did not support additional antibiotic therapy in post treatment 
Lyme disease patients with persisting fatigue (23). 

Another study from 2003, a double-blinded RCT by Kaplan et al. evaluated the effect of 
antibiotics on cognitive function in post-treatment Lyme disease. This study showed that 
additional antibiotics had no significant benefits compared to placebo. Also it concluded that 
patients with post-treatment chronic Lyme disease who have symptoms but show no evidence 
of persisting Borrelia infection show no objective evidence of cognitive impairment (24). 

In 2008 another placebo-controlled trial published by Fallon et al, evaluated the effect of 
repeated IV antibiotics treatment in Lyme encephalopathy (25). In this study, IV ceftriaxone 
therapy resulted in short-term cognitive improvement for patients with post treatment Lyme 
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encephalopathy, but relapse was experienced after discontinuation of treatment, thus 
concluding that antibiotics do not give sustained improvement in cognitive function.  

None of these studies support antibiotic treatment in patients with post treatment Lyme 
disease; however a study has shown the effect of Gabapentin monotherapy in treating pain 
associated with neuroborreliosis.  

A pilot study from 2005 assessed the symptomatic treatment of chronic neuropathic pain in 
patients with late-stage Lyme borreliosis with Gabapentin. It concluded that gabapentin 
monotherapy “which has not (yet) been published as treatment of chronic neuropathic pain in 
patients with late Lyme borreliosis” is efficacious in treating pain associated with 
neuroborreliosis and can thus improve quality of life in these patients (26). 

 If a diagnosis of reinfection has been established, patients should be treated with the same 
antibiotic regimen as would be recommended for a primary infection and the specific regimen 
depends upon the clinical presentation as discussed above. 

In contrast to these manifestations of Lyme disease, selected patients with persistent Lyme 
arthritis may benefit from a second course of antibiotics. 

Therefore, unless there are objective findings of the active disease or a reinfection, further 
antibiotic therapy for Lyme disease should not be given, and a proper re-evaluation may be 
necessary.  

 

Quality of the studies 

The quality of some of these studies has been assessed according to EFNS classification and 
are summarised in the table from the EFNS review (table 12). This gives an understanding of 
the quality of the evidences that back up the guideline recommendations.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 



7 
  

 

Table 12 Classification of trials by EFNS 
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8 Discussion 

8.1 Evaluating the results 
 

Early diagnostics and treatment of Lyme disease is invaluable for complete and effective 
recovery and to prevent further complications.  

Easily diagnosed with the characteristic appearance of erythema migrans, the symptoms and 
clinical findings are more complex in the later various stages the infection and can easily be 
confused with other conditions that are not related to Bb sl. There is a spectrum of clinical 
manifestations and there is not always a clear cut between the various stages of the disease. 
This illustrates the complexity of the bacterial infection, and the importance of correct 
diagnostics.    

Some manifestations are more specific to some species of Borrelia, that present in different 
geographical regions, and therefore the geographical site of infection (Europe or USA or 
Asia) can give important information in predicting the course of the disease.  

Different strains of bacteria may require different course of treatment, however no such 
comparative studies have been made. 

 

Comparing the guideline recommendations 

After assessing the individual clinical trials from my “research” as well as the references from 
up-to-date 2014, IDSA guidelines 2006, EFNS guidelines 2010, Helsedirektoratet 2014 
(providing the Norwegian guidelines), and the Swedish review article 2009 (with Swedish 
guidelines), it is possible to say that the guidelines for the treatment of Lyme disease follow 
and are based upon mostly the conclusions of the same worldwide studies, with some being 
more updated then others. This is illustrated in one of the tables below (table 11), where all 
the references of different guidelines have been compared. In the other table (table 12), the 
class I-II studies, randomised controlled studies, have been highlighted in yellow.  

It is important to note that Uptodate which was used as the gold standard of this research uses 
recommendation tables of IDSA guidelines, with agent, dosages and length of each treatment, 
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Table 12 Comparing the references of different recognised guidelines 

 

Studies	   Research	   Uptodate IDSA	  2006* ENFS	  2010* Norway	   SWE	  2009*
Erythema	  migrans
Nizic	  2012** Y N -‐ -‐ N -‐
Stupics	  2012 Y Y -‐ -‐ N -‐
Cerar	  2010 Y N -‐ -‐ N -‐
Wormser	  2003 Y Y Y -‐ Y Y
Arnez	  2002** Y N N -‐ N Y
Eppes	  2002** Y N N -‐ N Y
Loewen	  et	  al.	  1999* Y N -‐ Y Y
Läkemedelsbehandling	  2009* -‐ -‐ -‐ Y X
Early	  stage	  NB
Ljøstad	  2008	  	  I Y Y -‐ Y Y Y
Oksi	  2007	  II Y N -‐ Y Y Y
Skogman	  2008**	   Y Y -‐ Y N N
Kaiser	  2004	   Y N N N N
Borg	  2005	  III N N Y Y N Y
karlsson	  94	  III -‐ Y Y Y Y Y
kohlepp	  89	  III -‐ Y Y Y Y N
pfister	  91	  III -‐ Y Y Y Y N
pfister	  89	  III -‐ Y Y Y Y N
Facial	  nerve	  palsy
Dotevall99	  III -‐ Y N Y N N
Steere	  89* -‐ Y Y N N N
Clark	  95 -‐ Y Y N N N
Late	  stage	  NB
Dattwyler	  2005	  III Y Y Y Y Y Y
Dattwyler	  88	  III -‐ Y Y Y N Y
Ogrinc	  2006	  III N N N Y N N
Whalberg	  94	  IV -‐ N N Y N N
Hassler	  90	  III	   -‐ N N Y N N
Logigian	  99 -‐ Y N N N N
Logigian	  1990	  III -‐ Y Y Y N N
Myland,	  IDSA	  review	  2006* -‐ Y X Y Y
Halperin,	  AAN	  review	  2007*	  2008?-‐ N -‐ Y Y Y
ACA	  
Kindstrand	  2002 Y Y Y Y N Y
Arthritis -‐
Dattwyler	  2005	  III Y Y Y -‐ N Y
Dattwyler	  88	  III -‐ Y Y -‐ Y N
Steere	  85	  dB -‐ Y Y -‐ Y N
Persisting	  symtpoms
Krupp	  2003	  I Y Y Y Y Y Y
Kaplan	  2003	  II Y Y Y Y Y Y
Klempner	  2001	  I Y Y Y Y Y Y
Fallon	  2008	  I N y -‐ Y Y Y
*	  review	  article
**	  in	  children
Db=	  double	  blinded
The	  class	  evaluations	  (I-‐IV)	  are	  taken	  from	  ENFS
Norway=	  Helsedirektoratet
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Table 13 Comparing the different references used by different guidelines with highlight 

 

Studies	   Research	   Uptodate IDSA	  2006* ENFS	  2010* Norway	   SWE	  2009*
Erythema	  migrans
Nizic	  2012** Y N -‐ -‐ N -‐
Stupics	  2012 Y Y -‐ -‐ N -‐
Cerar	  2010 Y N -‐ -‐ N -‐
Wormser	  2003 Y Y Y -‐ Y Y
Arnez	  2002** Y N N -‐ N Y
Eppes	  2002** Y N N -‐ N Y
Loewen	  et	  al.	  1999* Y N -‐ Y Y
Läkemedelsbehandling	  2009* -‐ -‐ -‐ Y X
Early	  stage	  NB
Ljøstad	  2008	  	  I Y Y -‐ Y Y Y
Oksi	  2007	  II Y N -‐ Y Y Y
Skogman	  2008**	   Y Y -‐ Y N N
Kaiser	  2004	   Y N N N N
Borg	  2005	  III N N Y Y N Y
karlsson	  94	  III -‐ Y Y Y Y Y
kohlepp	  89	  III -‐ Y Y Y Y N
pfister	  91	  III -‐ Y Y Y Y N
pfister	  89	  III -‐ Y Y Y Y N
Facial	  nerve	  palsy
Dotevall99	  III -‐ Y N Y N N
Steere	  89* -‐ Y Y N N
Clark	  95 -‐ Y Y N N
Late	  stage	  NB
Dattwyler	  2005	  III Y Y Y Y Y Y
Dattwyler	  88	  III -‐ Y Y Y N Y
Ogrinc	  2006	  III N N N Y N N
Whalberg	  94	  IV -‐ N N Y N N
Hassler	  90	  III	   -‐ N N Y N N
Logigian	  99 -‐ Y N N N N
Logigian	  1990	  III -‐ Y Y Y N N
Myland,	  IDSA	  review	  2006* -‐ Y X Y Y
Halperin,	  AAN	  review	  2007*	  2008?-‐ N -‐ Y Y Y
ACA	  
Kindstrand	  2002 Y Y Y Y N Y
Arthritis -‐
Dattwyler	  2005	  III Y Y Y -‐ N Y
Dattwyler	  88	  III -‐ Y Y -‐ Y N
Steere	  85	  dB -‐ Y Y -‐ Y N
Persisting	  symtpoms
Krupp	  2003	  I Y Y Y Y Y Y
Kaplan	  2003	  II Y Y Y Y Y Y
Klempner	  2001	  I Y Y Y Y Y Y
Fallon	  2008	  I N y -‐ Y Y Y
*	  review	  article
**	  in	  children
Db=	  double	  blinded
The	  class	  evaluations	  (I-‐IV)	  are	  taken	  from	  ENFS
Norway=	  Helsedirektoratet
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The guidelines between Uptodate/ IDSA, EFNS, and Helsedirektoratet (National Norwegian 
guidelines) illustrate the similarities and slight differences between the treatment 
recommendations and are compared in the table below (table 14). This will be discussed 
further and independently for the different stages of Lyme disease.  

Table 14 Comparing the treatment guidelines 

 

 

Erythema migrans:  

There seem to be enough, and convincing evidence to validate the efficacy and safety of the 
treatment of erythema migrans, providing several options of treatment considered as equally 
effective.  

Early localised Lyme is more easily diagnosed and is expected to resolve in all case with 
adequate antibiotics with no side effects and sequelae. Some differences are noted between 
the choices of antimicrobial agents. Cefuroxime axetil is not administered in Norway, and 
phenoxymethylpenicillin is used instead of amoxicillin. 

Up-‐to-‐date/IDSA	  2006 EFNS	  2010 NOR	  (legemiddelhåndbok)
Erythema	  migrans 2-‐3	  weeks/2	  weeks -‐ 2	  weeks
*erythema	  multiplex	  (2-‐3	  weeks) oral	  doxycycline*	  (10-‐21	  days) fenoxymethylpenicillin

amoxicillin*	  (14-‐21	  days) oral	  doxycycline*
cefuroxime	  axetil*	  (14-‐21	  days) amoxicillin

acute/early	  neuroborreliosis	  
Isolated	  facial	  nerve	  palsy 2-‐4	  weeks/2	  weeks 2	  weeks 2	  weeks

oral	  doxycycline	  (10-‐21	  days) as	  peripheral	  neuropathy oral	  doxycycline
meningitis	  or	  periph.	  neuropathy 2	  weeks 2	  weeks 2	  weeks

iv	  ceftriaxone	  (10-‐28	  days) oral	  doxycycline oral	  doxycycline
iv	  cefotaxime iv	  benzylpenicillin iv	  ceftriaxone
iv	  penicillin	  G iv	  ceftriaxone iv	  benzylpenicillin

iv	  cefotaxime iv	  cefotaxime
CNS	  affection 10	  days-‐	  4	  weeks 2	  weeks 2-‐3	  weeks	  days

as	  periph. iv	  ceftriaxone iv	  ceftriaxone
iv	  benzylpenicillin
iv	  cefotaxime

chronic/late	  neuroborreliosis
peripheral	  neuropathy	   3	  weeks/2-‐4	  weeks	   3	  weeks	   3-‐4	  weeks	  

iv	  ceftriaxone oral	  doxycycline oral	  doxycycline
iv	  cefotaxime iv	  ceftriaxone
iv	  penicillin	  G

CNS	  affection 3	  weeks/2-‐4	  weeks	   3	  weeks	   3-‐4	  weeks
as	  periph.	   iv	  ceftriaxone iv	  ceftriaxone

ACA 3	  weeks 3	  weeks	   4	  weeks	  
oral	  doxycycline oral	  doxycycline oral	  doxycycline
or	  iv	  as	  periph.	   iv	  ceftriaxone

Lyme	  carditis
AV	  block	  I 2-‐3	  weeks/2	  weeks -‐ 3	  weeks

iv	  or	  oral	  therapy	  (14-‐21	  days) oral	  therapy
AV	  block	  II-‐II/	  PR>300ms* 3-‐4	  weeks/2	  weeks 3	  weeks
	  temp.	  pacemaker	  may	  be	  necessary iv	  therapy	  and	  oral	  thrapy	   iv	  and	  oral	  therapy
Arthritis* 4	  weeks -‐ 4	  weeks	  
*retreatment	  if	  relaps oral	  doxycycline oral	  doxycycline

amoxicillin
cefuroxime	  axetil
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Lyme arthritis: 

Lyme arthritis, which is a highly prominent presentation in the USA, will also often show a 
satisfying resolution to adequate oral antibiotics. Sometimes, however, the infection may 
persist and will require an additional course of treatment. These statements are based on older 
but invaluable studies and have not been a major discussion for controversies. Sometimes, 
however, some patients will despite an adequate therapy and no evidence of infection, 
experience arthritis, which has been related persisting aseptic inflammation and to 
immunologic alterations. This requires the attention of rheumatologist and immunologists. 

 

Lyme carditis:  

Lyme carditis which can sometimes present with a very acute and critical, perhaps the most 
dramatic picture, and may require hospitalisation and close monitoring; is thought to show a 
very good response to the general guideline treatments that have been internationally 
recognised. However, the trails conducted on this topic have been poor and there is no 
randomised controlled to validate the satisfying results. As in facial palsy, antibiotics 
intervention is used for preventing progression and in shortening the course. Whether it also 
directly cures the carditis is yet to be confirmed.  

 

Neuroborreliosis:  

An interesting field for further discussion will be the manifestations and the treatments of 
neuroborreliosis as well as the post treatment Lyme syndrome, which is more commonly 
associated with neuroborreliosis, which are the main cause of concern for the patients and 
perhaps the greatest challenges in the treatment of Lyme disease and deserve a closer 
evaluation. 

Facial palsy and the use of antibiotics: neuroborreliosis is more common in Europe, but facial 
paresis, the most common clinical form of presentation, is also readily diagnosed in the USA. 
Facial paresis is not refrained by the use of antibiotics, but there is an international agreement 
on the use of antibiotics to prevent complications and the progression of the disease.  

Neuroborreliosis and the choice of antimicrobial agent: there is one major difference in the 
treatment of neuroborreliosis between the USA and to European guidelines. In Europe, Oral 
doxycycline is regarded as an equally good choice of treatment of early and disseminated 
neuroborreliosis (Ljøstad et al. 2008, class I study), and in Norway oral therapy with 
doxycycline will be the preferred choice of therapy in both early and late stage peripheral 
neuroborreliosis, whereas IV therapy will be reserved to neuroborreliosis with CNS finding 
and to complicated, late stage Lyme neuroborreliosis.  

Although some European trials have assessed the efficacy of doxycycline vs IV therapy, it is 
unknown if the same conclusion can be made for infections of North American origin, which 
are thought to have a more aggressive course. (A study presented by the guideline reviews 
confirmed that oral doxycycline has shown a good penetration to the CFS, and another one, 
reported that in vitro, doxycycline had equal efficacy on the Northern American strain). 
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However, with CSF findings suggesting the involvement of the CNS, there is an international 
consensus on the use of IV therapy. 

Length of treatment: an essential topic of worldwide concern / controversy has been the 
duration of the treatment of neuroborreliosis, especially of late stage neuroborreliosis. 

Disseminated neuroborreliosis: additional therapy to an initial 3 weeks iv treatment was found 
not to be effective in the treatment of disseminated Lyme disease. (Oksi et al. 2007, class II). 
This is supporting the guideline recommendations, which are no longer than 2-3 weeks of 
treatment.    

Late stage neuroborreliosis: the validity of the recommended length of duration is somehow 
different; poor. The study by Daltwyler et al. from 2005, (Class III) had not enough power to 
conclude that 28 days treatment was superior to 14 days.  

It is important to note that this study analysed the effect of treatment in all manifestations of 
late stage Lyme disease and that the majority of the patients had rheumatologic 
manifestations. The involvement of the CNS was also unknown/ unclear. There were no 
significant differences in the cure rates, more adverse effects however, were noted in the 28 
days treatment compared to 14 days and this study did not have the power to identify which 
patients could benefit from the extended therapy. 

There are no other randomised controlled the length of therapy in late stage Neuroborreliosis, 
and this study is therefore currently the only study illustrating the current guidelines on the 
length of therapy of late stage neuroborreliosis. More precise studies are necessary to evaluate 
the length of treatment guidelines of late stage neuroborreliosis.  

  

ACA:  

Lyme disease showing the manifestations of ACA, a very late and rare complication, mostly 
associated with neuroborreliosis and women over 40 years of age, has been successfully 
treated following oral therapy of long duration as in Lyme arthritis, meaning no progression. 
A full recovery however is not expected. 

 

Post-Lyme disease syndrome 

Post-Lyme syndrome; symptoms that persist (over 6 months) after adequate therapy, with no 
evidence of active infection have been reported to cause important alterations on the quality 
of Life with profound fatigue, disturbed sleep, cognitive disturbances, musculoskeletal and 
neurological symptoms. The overlap of the symptoms of sever fatigue, sleep and cognitive 
disturbances, with idiopathic fatigue syndromes makes the diagnosis sometimes uncertain and 
thus making it difficult to evaluate its (direct, non-direct, non existent) relation to the infection 
with B. burgdorferi or to the following treatment. With a prior history of Lyme disease, 
serology provides no information into whether the infection remains active, making this 
evaluation more challenging.  
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 There are 4 internationally recognised, American studies from Kaplan et al. (x2) 2003, 
Klempner et al. (x2) 2001, Krupp et al. 2003, as well as Fallon et al. 2008; invaluable 
studies referenced by all updated guidelines, concluded that patients with persisting symptoms 
will not benefit from extended antibiotic therapy. Accordingly additional treatment, with 
antibiotics is not justified and may even cause worsening of the symptoms. 

These studies (Klempner et al., Kaplan et al. and Krupp) are the most significant studies 
assessing the treatment of post Lyme disease syndrome and therefore necessitate closer 
evaluation.  

Klempner: consists of 2 double blinded randomised controlled studies in patients with a prior 
history of Lyme disease and with chronic symptoms despite completed therapy. Non of these 
patients showed evidence of persisting, active infection judged  on the basis of available 
microbiologic and molecular methods of detection (microbial culture and PCR). No 
significant improvement improvements were reported in the intervention group and no 
significant differences in adverse effects between the placebo and intervention groups were 
found, however present in both groups. The chronic pain was similar to that reported by 
patients with osteoarthritis, and the impairment of mental status was similar to that observed 
in patients with subtreshold lifetime depression. The impairment of cognitive functioning in 
these patients was similar to patients suffering from fibromyalgia.  

Kaplan et al: consists of 2 randomised double-blinded placebo controlled trials of patients 
with diagnosed PLDS. In this study all patients had normal baseline neuropsychological 
test scores, including objective measures of attention and memory. Self reported poor 
memory was only weakly related to objective memory performance and strongly associated 
with affective symptoms, which is not unique to Lyme disease. Also there were few 
significant differences between the patients with the history of treated Lyme disease and 
healthy controls on the objective tests of memory and concentration. Thus although 
patients with prior history of infection with B. burgdorferi may report more neurologic 
symptoms, there was little objective evidence of residual cognitive deficits. With treatment all 
patients and controls improved on a number of attention and memory measures without any 
benefit over placebo. Conclusively, this study shows no benefit of antibiotic therapy in 
patients previously treated for Lyme disease and self-reported neurocognitive symptoms, with 
no clear evidence of persisting B. bsl infection and no clear evidence of cognitive 
impairment on objective testing.  

Krupp et al.: consists of a randomised double-blinded study of patients with Post treatment 
Lyme disease syndrome. The additional 28 days regimen improved fatigue but not the 
cognitive function. The improvement in fatigue sustained in the intervention group but not 
in the placebo group, at 6 months after treatment. One interpretation of this study finding is 
that patients in the ceftriaxone group may have improved fatigue because they believed they 
were on active therapy, as more of the patients from the intervention group correctly guessed 
their group and may indicate that the double blinding may not have been optimal. Also, 
multiple there is a non reliable hypothesis that fatigue may respond to nonspecific effects of 
antibiotic therapy. This study resulted in severe adverse effects in some patients in the 
intervention group who required hospitalisation.   

 The impact of chronic symptoms following Lyme disease is substantial in both seronegative 
and seropositive patients and must be acknowledged. Chronic musculoskeletal pain and 
neurocognitive symptoms that persist after recommended treatment of confirmed Lyme 
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disease, have a considerable impairment of quality of life. These symptoms however 
overlap with other conditions and may not (solely or surely) be explained by a prior infection 
with Lyme disease or the treatment following the infection. The cause of these symptoms 
remains unknown and may be multi-factorial. 

From these studies however it is impossible to conclude that additional antibiotic therapy 
should be given to patients with Post Lyme disease Syndrome. Antibiotics therapy may 
improve the symptoms of fatigue but this is not understood, and may require further 
evaluation. There is real risk of adverse effects and hospitalisation as a result of intervention, 
strongly advising against such treatment. 

 

Controversies of Post Lyme disease Syndrome  

Controversy arises when some practitioners liberally prescribe prolonged (months to years) 
antibiotic treatments in the belief of eradicating a non-existing (undiagnosed) infection.  

It has repeatedly been proven that B. bsl successfully responds to short courses (10-28 days) 
of antibiotic treatment, depending on the stage of the infection. 

Only a minority (1%) of the treated patients continued to show persistent subjective 
symptoms, such as fatigue, myalgia, arthralgia, headaches, sleep disturbances or 
neurocognitive difficulties for 6- 24 months after the initial infection. These symptoms, when 
persisting 6 months after adequate treatment, are called post Lyme disease symptoms.  

This definition is loose as is at has currently no accurate diagnostics tools and opens doors for 
interpretation. The etiology of these persisting symptoms as result of the infection is poorly 
understood and they have given rise to questioning of whether Lyme disease may account for 
this wide spectrum of illnesses perhaps due to a chronic infection.  

In an interest of addressing this question, placebo controlled trials: Klempner et al. (x2) in 
2001, Kaplan et al. (x2) in 2003, Krupp et al. in 2003 and Fallon et al. in 2008, evaluated the 
benefits of long term antibiotic therapy in previously treated patients with so called post Lyme 
disease syndrome or Lyme encephalopathy (Fallon et al.). None of these studies showed an 
evidence of active, chronic infection, and none showed significant and durable effect of 
prolonged antibiotics treatment.  

 

“Chronic Lyme disease” 

In contrast to these results a number of practitioners, patients and patient advocacy groups 
have embraced the concept of chronic infection, “chronic Lyme disease” as an explanation of 
the chronic fatigue, musculoskeletal symptoms and neurocognitive dysfunction. 

These practitioners make this diagnosis of chronic infection based on subjective signs and 
symptoms without valid evidence or history of infection with the causative agent. These 
clinicians who are said to be the only clinicians able to understand “chronic Lyme disease” 
are called Lyme literate medical doctors (LLMDs). They also (strongly) believe that an 



16 
 

effective treatment can only be achieved with wide spectrum antibiotics, often in 
combination, for several months and sometimes years. 

ILADS an international federation that opposes the evidence-based science has offered a 
definition of “chronic Lyme disease”, a disease “ inclusive of persistent symptomatology 
including fatigue, cognitive dysfunction, headaches, sleep disturbance, and other neurologic 
features. Such as demyelinating disease, peripheral neuropathy and sometimes motor neuron 
disease, neuropsychiatric presentations, cardiac presentations including electrical conduction 
delays and dilated cardiomyopathy and musculoskeletal problems.” This definition is broad 
and many patients receiving this non-scientifically approved diagnosis will not have Lyme 
disease in its internationally and scientifically recognized definition.  

The opposition to evidence based science is illustrated by the mere fact that still, no 
scientifically recognized studies of significance (class I-III) have been published on “Chronic 
Lyme disease”. 

The side effects of this definition are that symptomatology of continual fatigue, 
musculoskeletal pains and subjective neurocognitive dysfunctions may misleadingly be 
attributed to Lyme disease or “chronic Lyme disease”. 

LLMDs, or withholders of this diagnosis of “chronic Lyme disease” and the benefits of long-
term often combined antimicrobial therapy; have developed their own meetings, literature, 
activists groups and substantial Internet activities to advance their unproven, non-scientific 
understandings.  

Tactics used to advance these non- scientific facts, have included legal action and the 
garnering of legislative endorsement against evidence based science. Upset with the IDSA 
guidelines update from 2006, Lyme advocacy groups sought legal means to have it withdrawn 
or altered, because of its recommendation against long-term antimicrobial therapy due to 
ineffectiveness and potentially harmful effects. As a result, the Connecticut Attorney General, 
Richard Blumenthal launched an investigation into the 2006 IDSA guideline with allegations 
of undisclosed conflicts of interest amongst authors and the complaint that alternative 
therapies addressing chronic Lyme disease were not considered. After 2 years a mutual 
agreement was reached between the IDSA and the Connecticut Attorney General with an 
independent review panel to review more than 1, 205 references and to open for public 
hearing. The independent review panel concluded that the 2006 IDSA recommendations were 
valid and required no immediate revision. In addition they found no conclusive evidence 
within controlled studies to support the existence of “Chronic Lyme disease”, nor the 
necessity of incorporating such a concept in the guideline statement.  

 

Dangerous propaganda 

“One of the most important tools for effective propagation of their controversial, alternative 
opinions have been the increase of rapid electronic communication and generation of content 
without high-quality peer review. And despite the disconnect between valid scientific data 
and the content of these Internet writings, Lyme advocacy groups have flourished.” 

Internet has made inaccurate information easily accessible to general public and is one of 
most essential tools for activism. This has been thoroughly reviewed in a publication by 
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Cooper 2004 discussing inaccurate information about Lyme disease on the internet. 
According to this publication, 10 of the 19 English websites systematically selected and 
evaluated. 10 provided accurate information whereas 9 gave inaccurate information.  Of these 
8 had “Lyme” in their domain name and 7 of these gave inaccurate information. There were 
however 2 .gov websites, and both gave accurate information. This shows that the information 
made public can be misleading and open up to great concerns.  

This phenomenon may well be exacerbated by the decline of scientific literacy within 
journalism generally.  

Pseudo-documentaries are amongst the latest techniques for reaching the public, against the 
established practices.  

 

Implications for Patients: 

Over-diagnosis of Lyme disease can result in diagnostic delay and prevent the patient from 
receiving appropriate care.   

Nonetheless, long-term treatment of non-existent Lyme disease is known to cause adverse 
drug reactions including rash, diarrhea, and vaginal pruritus, colitis with Clostridium difficile, 
and more severely death.  Also it may result it may result in the development of resistance to 
antibiotics a major global problem. 

 

 

8.2 Weaknesses of my research 
 

After studying various guideline reviews and accessing recommendations of Up-to-date I 
realised that I might have restricted my research too much by only including trials published 
after year 2000. There are some very interesting trials in the history of Lyme disease that I 
would not have got hold on unless I had read the guideline reviews of IDSA, EFNS and 
checked the trails and references used by up-to-date.  

However, I do think, after evaluating the references used by the main guidelines in my 
research, that my research results are satisfactory as they included almost all trials published 
after year 2000. Borg et al. (2005) being a non-randomised study and Orginc et al. (2006) 
being a class III study, they were perhaps not the most significant studies to back up the 
guidelines.  

In contrast the study published by Fallon et al. (2008), a RCT trial of class I, was perhaps a 
miss from the desired articles in my research results. This study however, discusses the 
treatment of Lyme encephalopathy and the relevance to the treatment in of Lyme borreliosis 
may not prevalent.  
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Also I regret that I did not review the guideline review of AAN (2007) by Halperin et al., 
which would have been interesting to evaluate against IDSA. 

I could have restricted my research to neuroborreliosis and post Lyme disease syndrome to 
gain a more focalised and a deeper insight to these currently most debated topics, but wanted 
a general and rather complete understanding of borreliosis and to summarise the treatment of 
all different stages and manifestations.  

8.3 Future Research 
 

The optimum length of therapy in late stage Lyme disease and retreatment in post Lyme 
disease syndrome are currently a highly interesting topic and further evaluation with RCT are 
necessary. 

Neuroborreliosis requires independent evaluation of rheumatologic manifestations of Lyme 
disease.  

Future RCT in retreatment of post Lyme disease syndrome should investigate oral antibiotics 
regimens, which are likely to be safer and less costly than IV ceftriaxone, and should consider 
a stratified design with symptom clusters. 

A systematic review prepared by the Cochrane collaboration has not yet been published (the 
protocol is accessible online) and will be addressing the treatment for the neurological 
complications of Lyme disease.   
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9 Conclusion 
 

Although, patients, LLMDs, other healthcare providers, media, and politicians continue to 
argue the treatments of Lyme disease and the concept of “chronic Lyme disease”, the 
presence of an international agreement in the management of Lyme borreliosis can be 
concluded, and is invaluable.  

Significant research has been made in the last 3 decades that have contributed to the 
implementation of guidelines and have resulted in successful recovery in the vast majority of 
the cases of Lyme disease, with only 1% of late stage Lyme disease patients suffering with 
the Post Lyme Disease Syndrome.  

With desperate patients, media, and as a result, confused opinion in the general public is 
essential to protect the values of medicine and importance of evidence based science. 
Consequences may otherwise result in a number of individuals falling victim to poor and 
harmful practices.  With a diffuse and broad definition of “Chronic Lyme disease” provided 
by ILADS, many patients with subjective symptoms are at risk of receiving inappropriate 
diagnosis with great bio-socio-economic implications. These will potentially suffer from 
unnecessary therapy and economic charges; daily worries as well as harmful side effects. An 
increasing challenge for medical providers is to convince worried patients and families that 
some of the internet-recommended treatments are inappropriate. This may require multiple 
visits, debates, compromise and time. 

However, a difference in the strength of validation of these guidelines for different stages and 
manifestations of Lyme disease can be noted, and further confirmation is necessary in 
assessing the choice of antimicrobial agent and the length of therapy, especially in assessing 
the treatment of later manifestations of Lyme disease. 

The studies conducted on length of therapy of late stage neuroborreliosis (Dattwyler et al. 
2005, a class III study) and on additional /long-term treatment of post Lyme disease syndrome 
(Klempner, Kaplan, Krupp class I-II studies) are of American origin, and there are currently 
no European or Scandinavian studies discussing the length of therapy in late stage 
neuroborreliosis or on additional / long-term treatment of post Lyme disease syndrome. 
This may be significant as neuroborreliosis is more prominent in Europe and due to 
different stereotypes have a different course than infections of Northern American origin. 
Further research is necessary. 

Currently the “Tick-Centre” in Kristiansand, Norway is awaiting National support for 
conducting a randomized controlled study which will be the first randomized control study on 
late stage neuroborreliosis in Europe and may be significant in assessing the guidelines and in 
the future treatment of neuroborreliosis in Scandinavia and in Europe.   
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