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Abstract 

Lyme borreliosis is a tick-borne disease that is widespread throughout the northern hemisphere. 

Ixodes ricinus is present throughout metropolitan France, except for the Mediterranean region. The 

debate revolves around whether or not a chronic form of Lyme disease exists. This controversy is 

not limited to France but has been reported worldwide. 

In France, in 2019, 24 scientific societies representing the medical disciplines most concerned 

with involved in Lyme disease, including the Société Française de Rhumatologie (French 

Rheumatology Society - SFR) and the Société de Pathologie Infectieuse de la Langue Française 

(French Infectious Disease Society – SPILF), published recommendations on the management of 

Lyme borreliosis following a submission to the Director General of Health. These 

recommendations conflict with those of the Haute Autorité de Santé (HAS), a multi-specialties 

independent group of physician, on a key point: whether to add a new nosological entity labeled 

as "persistent polymorphous signs and symptoms (or syndrome) possibly due to tick bite.” The 

creation of this new syndrome risks should increase anchoring bias, leading to the attribution of 

all symptoms to a possible tick bite, without considering differential diagnoses.  

Lyme disease has been extensively studied. Erythema migrans is the primary clinical 

manifestation. In the presence of nonmetabolic, nonseptic monoarthritis involving the knee or 

radiculitis of a lower limb during the summer, Lyme disease should be suspected. Serologic 

testing for Lyme disease is reliable in the case of late forms such as chronic arthritis, while the 

detection of Borrelia DNA in synovial fluid by PCR is inconsistent. Sometimes, the serology can 

be misleading in early forms such as radiculitis. Treatment is based on doxycycline for 14 days in 

early forms (radiculitis), or 28 days in late forms (arthritis). Arthritis can persist or recur after 

antibiotic therapy. 

The prevalence of a diffuse polyalgia syndrome (fibromyalgia) following Lyme disease does not 

seem to differ much from that in the general population. It is not improved by prolonged 

antibiotic therapy, which is therefore not recommended.  
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1. Introduction 

Lyme disease is a vector-borne disease or metazoonosis: a Borreliosis transmitted to humans by a 

mite of the genus Ixodes sp. (hard ticks of different species in various parts of the world), which in 

turn carries a pathogenic spirochete acquired during a previous blood meal, usually from small 

birds or mammals. The primary clinical manifestation of this disease is erythema migrans (EM), a 

rash that expands outward from the inoculation point (Figure 1). Secondary cutaneous, joint, 

neurological, cardiac, or even ophthalmologic manifestations may be observed [1].  

The earliest evidence of human borreliosis is very old. A genomic study of Ötzi, a mummified 

cadaver dating back 5,300 years, found traces of bacterial DNA from Borrelia burgdorferi [2], 

identified in 1982 as the infectious agent that causes Lyme disease [3]. The first descriptions of 

EM date back to the early 20th century, although there was no known link to the pathogen or 

vector. The disease is named for the city of Lyme, Connecticut, in the United States, where an 

epidemic of EM and joint inflammation occurred in 1975 [4]. The vector was identified in 1978 

and the bacteria in 1982 [3,4].  

 

This disease seems to have been extensively studied… so what is the matter of controversy? 

The debate revolves around whether or not a chronic form of Lyme disease exists [5].  

In France, in 2018, the debate crystallized between the Haute Autorité de Santé (HAS)1 and 12 

learned societies, representing the medical disciplines most concerned with Lyme disease, 

including the Société Française de Rhumatologie (French Rheumatology Society - SFR) and the 

Société de Pathologie Infectieuse de la Langue Française (French Infectious Disease Society – 

SPILF), which refused to sign on to HAS's proposed recommendations on Lyme disease. The 

main reason for the disagreement was the mention of a new entity called “persistent 

polymorphous signs and symptoms (or syndrome) possibly due to tick bite (SPPT),” which was 

not supported by the pathophysiological evidence, posing a risk of overdiagnosis that could lead 

to prolonged and inappropriate antibiotic therapy.  

In 2015, the Fédération française des maladies vectorielles à tiques (French federation of tick-

borne disease - FFMVT), a coalition of four associations—France Lyme, Lyme sans Frontières, 

Lympact, and Relais de Lyme—began pleading for official recognition of chronic Lyme disease 

                                                 
1
 The Haute autorité de santé (HAS) is an independent public scientific authority, created by the French Health Insurance Act of 

13 August 2004 to improve the quality and sustainability of the French healthcare system. It acts to improve the quality of the 
healthcare system to ensure that everyone has lasting and equitable access to the most effective, safe, and efficient care possible. 
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and became “a credible spokesperson for regulators and health authorities,” allowing the SPPT 

entity to be entered in the good practice guide of HAS [6].  

Their arguments were based on several ideas. Borrelia burgdorferi is an “invisible” bacterium 

because of how hard it is to culture (low bacterial inoculum in Lyme disease and requires a special 

growth medium). The diagnosis is usually made indirectly by serology. The large number of 

manufacturers can make diagnostic performance variable and imperfect, as with any serologic 

test. In addition, performance depends on the disease stage, with false negatives possible in the 

first weeks after infection. For detractors of these tests, this is enough to arouse mistrust. Ixodes 

ricinus can also transmit pathogens other than those that cause Lyme disease (Babesia microti, 

Francisella tularensis, Anaplasma sp., Ehrlichia sp., Coxiella burnetii, tick-borne encephalitis virus), and 

certain doctors associated with the FFMVT (“Lyme doctors”) believe that these co-infections 

could be partly responsible for other chronic symptoms expressed by patients, with no 

convincing scientific proof. Moreover, the number of identified subspecies of Borrelia sp. [7] 

infesting ticks of the genus Ixodes sp. is constantly increasing (figure 1, table 1), which feeds 

fantasies about their disease involvement and the reliability of diagnostic testing, despite a poorly 

understood pathogenesis. The confusion entertained, consciously or not, between Lyme disease 

and tick-borne disease promotes doubt about test reliability and belief in a possible chronic form 

of Lyme disease (in the sense of a tick-borne disease) with a negative serology.  

Finally, symptoms of chronic fatigue and diffuse musculoskeletal pain may occur temporarily 

after infection (infectious mononucleosis, chronic brucellosis, chikungunya, etc.) and can thus 

suggest a similar phenomenon in Lyme disease. Some animal models suggest that Borrelia 

burgdorferi could have the ability to encyst itself, remaining in a dormant and persistent state in the 

body [8]. Even though it involves preliminary data that are not yet confirmed in humans, these 

experimental data give fuel to the Lyme doctors’ arguments in favor of prolonged, combined 

antibiotic therapies, even though high-level randomized controlled studies have found these 

strategies to have no benefit. 

It must be remembered that chronic fatigue syndromes and fibromyalgia are common in today's 

societies and there are many other contributing factors. As with all functional symptoms, a 

familiar cascade of fears and beliefs can take root: the symptom echoes a negative test result and 

therefore absence of a “disease” diagnosed by the doctor, which the patient immediately 

perceives as a lack of understanding (“I'm suffering,” “the test is negative,” “the doctor doesn’t 

believe me”) [9,10]. Feeling “misunderstood” by the doctor, the patient then turns to other 

sources of “medical” information, that is, the Internet! [6,11]. There we find another sort of 

literature, consisting of the testimonies of people who are suffering (like the patient) and who 
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have not been immediately diagnosed (like the patient). The doctor’s negative test becomes 

“positive” when done by a private laboratory using unvalidated techniques. This time, the source 

of information is not scientific (evidence-based) but “political” in the lobbyist sense (based on an 

ideology shared by a certain number of people) and largely propagated by the FFMVT. This 

“political” current organizes and spreads selective information. As for COVID-19, the patient 

undergoes the devastating effects of media jousts between “experts,” “scientific journalists,” and 

“politicians.”  

This French example is representative of a much more widespread situation in the world. All 

over the world, the clinical manifestations of Lyme disease and the questions surrounding it are 

the same. In the United States, the Infectious Diseases Society of America (IDSA), the American 

College of Rheumatology (ACR), and the American Academy of Neurology (AAN) just 

published joint recommendations in 2020 [12]. An IDSA public forum warns about the risk of 

delayed diagnosis and specific management of other pathologies when Lyme disease is 

“overdiagnosed.” Furthermore, this forum reminds us of the importance of research in providing 

answers to questions about this disease. In its absence, the scientific vacuum is filled by 

“inappropriate and potentially dangerous experimental treatments.” [13] 

 

So, who to believe?  

Human mind rejects unfairness (but disease is not “fair”) and seeks to assign blame. It is 

sometimes easier to point to a convenient culprit (such as a tick), rather than to long and complex 

interactions between the patient and the environment. This update aims to retrace the major 

stages of Lyme disease with particular attention on rheumatological symptoms and to explain the 

latest recommendations cosigned by French learned societies in 2019 [14,15], shared by most 

other societies around the world [13,16]. 

 

 

 

2. A change in taxonomy: Lyme disease is a Borreliella infection. 

 

The pathogen responsible for Lyme disease is a bacterium of the spirochete class (which includes 

the family Borreliaceae but also Treponema pallidum, responsible for syphilis, and Leptospira sp. 

responsible for Leptospirosis) (Table 1).  

In 1982, an American entomologist, Willy Burgdorfer, isolated the spirochete in the digestive 

tract of a tick (Ixodes scapularis) and demonstrated its connection to EM in humans: it was named 
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Borrelia burgdorferi in his honor [3]. A short time later, other species associated with Lyme disease 

were described in Europe and Asia (B. afzelii, B garinii, B. spielmanii) that differed from those 

described a few years earlier in the United States, remained B. burgdorferi sensu stricto, while the 

group of Borrelioses implicated in Lyme disease were named B. burgdorferi sensu lato. In 1997, the 

genome of B. burgdorferi sensu stricto was sequenced [17]. Then, a large number of Borrelioses were 

discovered, leading to a suggestion in 2014 [18] that the Borreliaceae family be divided into two 

groups: the Borreliella group, combining all of the species capable of inducing EM (more than 20 

species) (Figure 2), and the Borrelia group capable of inducing recurrent fevers (Table 1). 

 

 

3. Epidemiology of Lyme disease: hidden epidemic of an emerging disease? 

 

3.1.  A hidden epidemic? 

In France, epidemiological surveillance relies mainly on a sentinel network of primary care 

physicians, since Lyme disease leads to few hospitalizations or deaths. Between 2009 and 2017, 

this network reported an incidence of Lyme disease of approximately 50/100,000 people per year 

with a peak of 104/100,000 observed in 2018 [14] (Figure 3). The most common manifestation 

observed by the sentinel network was EM (95%). The incidence of hospitalization for Lyme 

disease is low, fewer than 1.5/100,000 people per year, mostly pediatric and neuroborreliosis 

cases [19]. The incidence in bordering countries (Germany, Belgium, and Switzerland) is the 

same. However, seroprevalence in the general population is thought to be higher, increasing with 

age and varying from one region to another (up to 20% in Alsace, for example) (Figure 4).  

 

Is Lyme disease underestimated then? 

A randomized, placebo-controlled study of the impact of Lyme disease prevention by the topical 

application of azithromycin after a tick bite provides some answers to this question [20]. The 

study evaluated 1371 patients with recent tick bites (< 72 hours) in an area where Lyme disease is 

endemic (Germany and Austria). Of these patients, 376 (27%) were excluded because they had a 

positive Lyme serology, making it impossible to interpret the main study criterion (i.e., the 

observation of EM or seroconversion). The infestation rate of Ixodes ricinus with Borreliella was 

17%. No difference was shown between the two groups with regard to the main study criterion, 

with the appearance of 14 cases of EM (1.4%), of which 10 (5.7%) had proven infestation of 

ticks with Borreliella, with 12 (1.2 %) seroconversions at 2 months. This study supports an older 
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American study of 482 people bitten by an Ixodes scapularis tick: 9/482 (2.3%) developed an EM 

following the disease (1 in the single-dose doxycycline group and 8 in the placebo group) [21].  

Based on the results of these studies, starting from the premise that 100,000 people were bitten 

by Ixodes sp. in a region where the Borreliella infestation rate is 17% with a 5% risk of EM (a 

conservative scenario in a highly endemic area such as Austria), the incidence of EM can be 

estimated at 100,000 x 0.17 x 0.05, i.e., 850/100,000 patients. In France, the available data 

showed an infestation rate of Ixodes ricinus with Borreliella that varied from 4% in the Southwest to 

18% in Alsace, depending on the region [22-25]. The incidence of Lyme disease is therefore 

probably “reasonably” underestimated, without increasing the epidemiological severity indices 

(rates of hospitalization and/or mortality). 

 

3.2.  An emerging disease? 

The World Health Organization (WHO) defines an emerging infection as a new infection that 

reappears, or one for which the incidence has increased over the past two years, or that risks 

increasing in the near future [26]. Several factors are conducive to the emergence of infectious 

diseases: the properties of the infectious agent (virulence, resistance to anti-infectious agents, 

abilities to mutate and adapt to animal reservoirs), climatic and environmental factors favorable 

to the transmission vectors, the characteristics of the host/individuals (individual 

immunocompetence) and collective factors (demographics, societal behavior, and changes in the 

ecosystem). 

If we consider all these points with regard to Lyme disease, it seems unlikely to be an emerging 

pandemic. In fact, Lyme disease is an “old disease,” with no interhuman transmission described, 

highly dependent on the environmental ecology, for which climate change and deforestation are 

not propitious to global expansion of the vector (Ixodes sp.) and the animal reservoir.  

Conversely, certain endemic regions may emerge locally, and changes in human behavior may 

increase the risk of encountering ticks (enthusiasm for gardening, walks, and outdoor sports). 

These parameters require closer surveillance and preventive measures (rules for protecting against 

tick bites, self-observation to remove the tick quickly, etc.) 

 

4. Main clinical manifestations found in rheumatology. 

 

In France, Lyme disease has typically been divided into 3 progressive phases (primary, secondary, 

and tertiary), as with the stages described in syphilis, the other main infection with spirochetes 
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[27]. This classification is outdated because it is a source of confusion between the tertiary phase 

(implying a chronic form of Lyme disease) and post-Lyme syndrome, described below.  

The clinical manifestations should be classified as early (< 6 months) or late (≥ 6 months) forms 

based on the time from the onset of symptoms from the date of inoculation with Borreliella.  

The earliest (and often only) symptom of Lyme disease is EM (Figure 1): a painless spot ranging 

from pale pink to dark red, surrounding the tick bite that appears 3 to 30 days after the bite 

occurred. As it progresses, erythema expands outward from the center leaving a “central clearing” 

of healthy skin, but not always. This acute, nonpainful form is rarely found in rheumatology. 

Serology is not necessary for diagnosis at the EM stage [14].  

 

4.1. Lyme arthritis 

Lyme arthritis may be observed after infection with all Borreliella species but more often after B. 

burgdorferi sensu stricto [28-32]. Its presentation in adults is relatively characteristic. It involves 

nonfebrile arthritis in a single knee (> 95%) that maybe either acute or chronic, is often recurrent, 

fluctuates greatly, with significant joint effusion, and is often associated with a popliteal cyst, of 

which rupture is not uncommon [28-32]. There is less pain than with common types of septic 

arthritis, and it is generally possible to walk. Oligoarticular forms that occur predominantly in the 

lower extremities occur exclusively in pediatric forms [33,34].  

Arthritis occurs an average of 6 months after the tick bite (between 2 months and 2 years). Tick 

bites and EM, painless events, are rarely mentioned on the history intake (< 25% of cases). This 

manifestation occurs late and therefore IgG serology is always positive [28-32].  

PCR testing may be requested to detect Borrelia sp. DNA in synovial fluid, but it is positive in 

only about 40% of cases (confirmed case). A synovium biopsy does not seem to improve PCR 

positivity compared with synovial fluid [33,34]. A negative PCR therefore does not rule out the 

possibility of Lyme arthritis, which must be treated if the serology is positive (probable case). On 

the other hand, a negative serology or a serology that is positive only on IgM does rule out Lyme 

arthritis. 

After appropriate antibiotic therapy (doxycycline or ceftriaxone for 28 days), arthritis was cured 

in 70% to 90% of cases [28-34].  

In about 10% to 30% of cases, persistent or recurrent arthritis was described after appropriate 

antibiotic therapy, called antibiotic-refractory Lyme arthritis (ARLA) [26-36]. This rare disease 

remains poorly understood but is thought to be more common after a B. burgdorferi sensu stricto 

infection. It is not a chronic or persistent infection, but rather a postinfectious immunological 
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reaction mechanism [29,37,38]. The disease naturally runs its course within a maximum of 4 to 5 

years, with or without immunomodulator treatments [31]. 

 

3.2. Lyme radiculitis 

“Lyme radiculitis” is another common symptom that should cause the disease to be suspected. 

Bannwarth syndrome, first described in 1942, combines meningoradiculitis, predominantly in the 

lower limbs (often sciatic), “multiradicular” (extension of pain beyond dermatomes), insomnia, 

accompanied by headaches (common but aspecific), and facial paralysis (about 30% of cases, 

especially in children) [14,39]. This syndrome, which is usually incomplete, is suggestive of Lyme 

neuroborreliosis. 

This is an early neurological manifestation that occurs during the EM stage or in the month 

following it, mainly in the summer or early autumn, the peak incidence in metropolitan France 

due to increased exposure during the summer months. The Lyme serology may be negative at 

this still early stage, particularly on the IgG test, and must be repeated 2 to 4 weeks later to 

confirm the diagnosis. A lumbar puncture is needed to detect lymphocytic meningitis associated 

with intrathecal synthesis (Lyme serology on CSF, measuring an indicator that documents 

intrathecal synthesis). The PCR test for Borrelia DNA in CSF is of little benefit because it is 

usually negative. A spinal MRI may show increased signal intensity at the root involved, and it is 

also advisable to rule out a differential diagnosis (disc or osteophytic root impingement) [40]. 

 

3.3. Acrodermatitis chronica atrophicans 

Acrodermatitis chronic atrophicans (ACA) is not a musculoskeletal manifestation but it may be 

confused with a complex regional pain syndrome (formally called algodystrophy). This is a late 

cutaneous manifestation of Lyme disease, mainly with B. afzelii, affecting adults over 50 years of 

age. ACA is characterized by a (asymmetrical) dark red to violet-blue patch on part of a limb, 

most visible where the skin is in contact with the bone. It is edematous, progressing toward 

atrophy/sclerosis, often with significant allodynia. Lyme serology is consistently strongly positive 

on IgG. The skin biopsy shows collagen remodeling with telangiectasis and plasmocytic infiltrate 

and inconsistent positivity on the Lyme PCR [14]. 

 

3.4. Diffuse polyalgia syndrome (fibromyalgia) and Lyme disease: what do we know? 

The IDSA defines post-Lyme syndrome based on a combination of 3 mandatory major criteria: 

1) confirmed B. burgdorferi infection (EM and/or arthritis or neurological manifestation with 

positive serology), 2) improvement of these manifestations with appropriate antibiotic therapy, 3) 
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then the onset of chronic, disabling subjective symptoms (≥ 6 months) within the 6 months 

following a confirmed diagnosis of B. burgdorferi infection. [41].  

Diffuse musculoskeletal pain is thought to represent 15% to 30% of these “disabling subjective 

symptoms,” according to the Fibromyalgia Rapid Screening Tool (FiRST) questionnaire [42]. 

Various studies estimate the prevalence of post-Lyme syndrome, as defined, at 5% to 15%. Also, 

if we consider that one-third of post-Lyme syndrome cases meet the criteria for fibromyalgia, that 

would mean the prevalence of post-Lyme fibromyalgia is between 2% and 5%, and thus 

comparable to that of fibromyalgia in developed countries (1% to 4%) [43].  

A single-center retrospective study reviewed 48 confirmed cases of Lyme disease in 307 patients. 

These patients, who were referred for an infectious disease consultation for suspected Lyme 

disease but had no major criterion for Lyme disease, showed a prevalence of subjective 

symptoms (asthenia, arthralgia, and myalgia) of 17%, 23%, and 12%, respectively, with 

significantly lower proportions in the Lyme disease group than the control group. These 

subjective symptoms were less numerous and less persistent in the Lyme disease group than in 

the control group, which does not support these symptoms being specifically attributable to 

Lyme disease, and does not support the argument of a “chronic Lyme” entity. [44]. 

Most of all, six randomized controlled trials with prolonged antibiotic therapy (3 months) found 

this therapy to have no health benefit for patients (according to the SF-36 quality of life 

questionnaire) who fit the definition of post-Lyme syndrome, compared to placebo [45-47].  

 

3.5. Other clinical manifestations 

Other rarer manifestations associated with early forms of Lyme disease have been reported: 

borrelial lymphocytoma (painless swelling, mainly of the earlobe in children, and around the 

nipple in adults), carditis (atrioventricular block and/or myopericarditis) or ophthalmologic 

disorders (keratoconjunctivitis, uveitis). 

 

 

5. Treatment Strategies  

 

The main change to the 2019 French recommendations [14,15] in relation to the 2006 

recommendations [27] is the choice of doxycycline as a first-line antibiotic therapy in Lyme 

disease, regardless of the organ affected (including neuroborreliosis), while the duration depends 

first and foremost on the time since the infection (Table 2). 
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5.1. Treatment of EM 

Even if the EM improves spontaneously in a few weeks, antibiotic treatment continues to be 

recommended to prevent other forms of Lyme disease. Doxycycline is the first treatment of 

choice as it also allows other possible tick-borne co-infections to be eradicated. It requires only 

14 days of treatment [15,16].  

A meta-analysis reported efficacy comparable to that of other molecules that can be used in the 

case of contraindications (allergy to cycline antibiotics, children < 8 years of age): amoxicillin, 

cefuroxime axetil or azithromycin for oral antibiotic therapies. Photosensitivity (3%), digestive 

problems (10%) and a Jarisch-Herxheimer reaction (15%) have been reported, with no significant 

difference between the various antibiotics [48]. 

 

5.2. Treatment of Lyme arthritis 

Lyme arthritis improves spontaneously at one year without antibiotics in only 20% of cases, while 

100% will show improvement at five years. Appropriate antibiotic therapy speeds the resolution 

of Lyme arthritis. The efficacy if IV antibiotic therapy (ceftriaxone) has not been reported to be 

greater than that of doxycycline. Therefore, the recommended treatment is doxycycline 100 mg 

b.i.d. for 28 days.  

If arthritis persists after this first-line antibiotic therapy, there is little data to justify prolonged 

antibiotic therapy (3 months) or second-line antibiotic therapy with ceftriaxone. However, it is 

regularly practiced and continues to be recommended.  

Corticosteroid injection of the involved joint is effective and does not seem to increase the risk of 

recurrence (ARLA). In the case of chronic arthritis that persists in spite of appropriate antibiotic 

therapy (at least 1 month of doxycycline or ceftriaxone), immunomodulator treatments 

(hydroxychloroquine or methotrexate) have been suggested; however, they have not been proven 

to change the natural course of the disease. They could have a symptomatic effect. 

 

5.3. Treatment of neuroborreliosis  

Even though doxycycline crosses the blood–brain barrier at a lower rate and does not seem to 

have any intrathecal antibacterial action [49,50], all of the studies show the noninferiority of 

doxycycline 100 mg b.i.d. compared with ceftriaxone for neuroborrelioses [51]. Since doxycycline 

is easier to administer, less likely to cause bacterial resistance, less expensive, and active against 

several other tick-borne pathogens, it is now the preferred first-line treatment for 

neuroborrelioses. A short treatment of 14 days was not inferior to a 28-day treatment, or even a 
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6-week treatment for early forms (< 6 months) [52]. The dose may be doubled to 200 mg b.i.d. if 

the central nervous system is affected (encephalitis, cerebral vascularity, or myelitis), although this 

is rarely encountered in rheumatology [10]. 

 

5.4. Treatment of ACA 

This late form of Lyme disease requires 4 weeks of antibiotic therapy with doxycycline 100 mg 

b.i.d. The allodynia improves quickly, but the erythematous lesions may take several weeks to 

resolve, with possible atrophic and sclerotic sequelae [15]. 

 

5.5. Prevention of Lyme disease 

The treatment of Lyme disease relies on avoiding exposure to the vector: ticks are particularly 

active from April to October. Mechanical protection is the most effective: wearing shoes, socks, 

and pants during risky outdoor leisure activities (gardening, walking or sports in wooded areas or 

tall grass). Repellents applied to the skin are less effective. It is important to carefully inspect the 

skin after being outdoors to mechanically and quickly remove any ticks using tweezers or a tick 

removal tool. There is no vaccine for Lyme disease available in France [14]. 
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Table 1. Taxonomy of Lyme disease spirochetes and pathogens 

 

Table 2. Treatment of Lyme disease  

 

Figure 1. Erythema migrans: a telltale sign of Lyme disease. (Personal collection of P. TATTEVIN) 

 

Figure 2. Global distribution of Borreliella subspecies by subspecies of hard ticks (Ixodes sp.) 

 

Figure 3. Estimated cumulative number of cases (bar graph) and mean annual incidence (dotted 
line) of Lyme borreliosis in metropolitan France, 2009–2018, Réseau Sentinelles. (source, Santé Publique 

France, https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-a-transmission-vectorielle/borreliose-de-lyme/donnees/#tabs ) 

 

Figure 4. Distribution of the mean annual incidence of Lyme borreliosis by region in 
metropolitan France, 2013–2018, Réseau Sentinelles) with the with rate of Ixodes ricinus infested 
by Borreliella according to available entomological studies (dotted circles). (source, Santé Publique France, 

https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-a-transmission-vectorielle/borreliose-de-lyme/donnees/#tabs ) 
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Figure 1. Érythème migrant révélateur d’une maladie de Lyme.  

(Collection personnelle P.TATTEVIN) 
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Figure 2. Répartition mondiale des sous-espèces de Borreliella en fonction des différentes sous 
espèces de tiques dures (Ixodes sp.) 
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Figure 3. Estimation du nombre cumulé de cas (histogramme) et du taux d’incidence annuel 
moyen (courbe pointillé) de la borréliose de Lyme, France métropolitaine, 2009-2018, Réseau 
Sentinelles)  
(source, Santé Publique France, https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-a-transmission-vectorielle/borreliose-de-lyme/donnees/#tabs ) 
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Figure 4. Répartition du taux d’incidence annuel moyen de la borréliose de Lyme par région, 
France métropolitaine, 2013-2018, Réseau Sentinelles) avec le taux d’infestation par Borreliella 
d’Ixodes ricinus selon les études entomologiques disponibles (cercles pointillés). 
(source, Santé Publique France, https://www.santepubliquefrance.fr/maladies-et-traumatismes/maladies-a-transmission-vectorielle/borreliose-de-lyme/donnees/#tabs ) 
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Table 1. Taxonomy of Lyme disease spirochetes and pathogens 

 

Order Spirochaetales 

Family Borreliaceae Spirochaetaceae Leptospiraceae 

Genus Borreliella Borrelia Treponema Leptospira 

Species 

 

B. burgdorferi ss 
B. afzelii 
B. garinii 
B. bavariensis 
B. spielmanii 
B. lusitaniae 
B. mayonii 
B. valaisiana 
B. bissettii 
B. carolinensis 
B. americana 
B. andersonii 
B. californiensis 
B. finlandensis 
B. kurtenbachii 
B. japonica 
B. tanukii 
B. turdi 
B. sinica 
B. yangtzensis 
B. chilensis 

B. miyamotoi 
B. recurrentis 
B. duttoni 
B. hermsii 

T. pallidum 
T. endemicum 
T. pertenue 
T. carateum 

L. interrogans 
L. icterohaemorrhagiae,  
L. canicola,  
L. autumnalis,  
L. australis, 
L. grippotyphosa  
L. pyrogenes 
L. weilii,  
L. santarosai,  
L. noguchii,  
L. borgpetersenii,  
L. kirschneri 
L. biflexa 
L. inadai 
L. meyeri 
 
 
 

Human 
diseases 

Lyme disease 
Recurrent 

fevers 
Syphilis 

Pian, Bejel, Pinta 
Leptospirosis 

Bold: pathogen implicated in human Lyme disease (EM at a minimum); Gray: Borrelia genetically related to Borreliella found in hard 
ticks of the genus Ixodes, potentially pathogenic in animals with no known involvement in human Lyme disease 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2. Treatment of Lyme Disease  

 

 Early Lyme Disease Late Lyme Disease 

 EM 
 

NEUROBORRELIOSIS 
or other sites 

ARTHRITIS ACA 

First-line 
antibiotic 

 

Doxycycline 100 mg x b.i.d. a 
 

Duration 14 days 28 days 

Other possible 
antibiotics b 

Amoxicillin c 
Azithromycin d 
Ceftriaxone e 

Cefuroxime axetil f 

Ceftriaxone e 
Ceftriaxone e 
Amoxicillin c 

Ceftriaxone e 

EM: Erythema migrans, ACA: Acrodermatitis chronica atrophicans 
a one dose of doxycycline 200 mg b.i.d. is preferred in the case of CNS involvement (such as cerebral vascularity, myelitis, or encephalitis).  
b therapeutic alternative in the case of a true known allergy to cycline antibiotics, or in children < 8 years of age or viable pregnancy 
c the recommended dose of amoxicillin is 1 g t.i.d. (50 mg/kg/day in children) 
d the recommended dose of azithromycin is 500 mg per day (20 mg/kg/day in children) over the shortest period of time possible because of 
significant post-antibiotic effects (EM: 5 days, borrelial lymphocytoma: 10 days) 
e the recommended dose of ceftriaxone is 2 g daily (80 mg/kg/in children) 
f the recommended dose of cefuroxime axetil is 500 mg b.i.d. (30 mg/kg/day in children). This treatment no longer appears in 2019 French 
recommendations since azithromycin treatment is preferred in the case of amoxicillin allergy. 
 
 
 
 

 




