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Attachment	1:	Dissenting	opinions	
 

 

  

Dissenting opinion on the Neuroborreliosis Guideline 

 

As the largest borreliosis patient organisation in Germany, with over 2,500 

members and supporting members, we were invited, but not involved, in the 

development of these guideline on neuroborreliosis. We had no opportunity to 

contribute our decades of patient experience. With respect to controversial 

topics, in particular the range of diagnostic testing methods as well as 

treatment dosages and duration, we were outvoted by the numerical 

dominance of mandate holders from professional associations. Studies – most 

of which were conducted outside of Europe and in the last century – were 

given more weight than current patient experience from Germany. Our request 

for two special votes to keep a window open for the responsible decision of the 

attending physician with regard to diagnosis and therapy was rejected for 

ostensibly formal reasons. As patients, we view ourselves misused in the role of 

an alibi just to attain the guideline classification S3. 

Furthermore, we have doubts about the suitability of representatives from 

professional societies who receive substantial financial backing from 

pharmaceutical companies that economically profit from misdiagnoses and 

produce the aftermath of improper and inadequate therapies. 

In the matter itself, we must insist that the attending physician not be 

restricted to serological blood tests, which, even according to the consensus of 

medical experts, are not sufficiently reliable in detecting the presence of 

(neuro) Lyme borreliosis, and which – as regards testing cerebrospinal fluid for 

intrathecal antibodies – represent a major intervention while providing 

insufficient certainty. 
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The present guideline suggests a high level of evidence despite the low number 

and quality of reliable studies. For example, about 24 per cent of patients with 

probable or certain neuroborreliosis are diagnosed with residual symptoms 

despite an absence of reliable definitions (Dersch et al.). Renowned physicians 

such as the Nobel laureate Luc Montagnier or Kim Lewis from Northeastern 

University in Boston, are tirelessly conducting research on Lyme borreliosis. 

This signifies that crucial questions pertaining to this insidious disease have by 

no means been answered and that an S3 guideline therefore does not seem 

justified from our point of view. Its content does not reflect any progress, 

neither for the patients and practitioners involved, nor for the expert 

assessments. 

Borreliosis and FSME Association Germany www.borreliose‐bund.de  

Ute Fischer, Chair 

9 October 2017 
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Statement from OnLyme‐Aktion.org on the S3 guideline Neuroborreliosis 

According  to  an  internal  survey,  97%  of  our members  believe  this  guideline  does  not  reflect  an 

improvement over  the “actual situation”, something which would be necessary  for  those affected. 

Based  on  this  dissent  report,  OnLyme‐Aktion.org  does  not  support  the  final  version  of  the 

guideline. 

Unfortunately,  the  recommendations  in  this  guideline  have  only  sparsely  incorporated  the 

experiences of  the patients we  represent. The  reason  for  this may be  that patients who seek help 

from  our  association  and  our  forum  have  often  been  ill  for  a  long  time.  The  state  of  research  is 

particularly  thin  for  patients with  late  neuroborreliosis  and/or with  residual  symptoms  following 

neuroborreliosis. Other manifestations of Lyme borreliosis are not the subject of this guideline. 

Based on our experience, many forms of later‐stage Lyme borreliosis have neurological involvement 

in  addition  to  chronic  symptoms  in  the  joints,  skin, muscles  and  tendons.  This  is usually not only 

limited  to  the  central  nervous  system  but  can  also  affect  the  peripheral  or  autonomic  nervous 

system. 

We are aware that the development methods necessary for the neuroborreliosis guideline to receive 

an S3 classification have been fulfilled. However, from our point of view, it suggests a higher level of 

evidence  to  the  recipients  of  the  guideline  than  the  available  studies  should  allow.  The  present 

guideline  often  contains  strong  recommendations  even  though  it  has  been  established  that  the 

number of robust studies on treating neuroborreliosis is low, the quality of these studies is low, and 

there  is no  information at all about some  issues. It  is not sufficiently clear that these are based  less 

on the identified evidence than on subjective elements such as the clinical expertise of the consensus 

group. From our point of view, strong recommendations should only be used with caution in view of 

the paltry situation with regard to the studies. 

Precisely because the other parts of the general S3 guideline on Lyme borreliosis have not yet been 

completed, we consider it all the more necessary to clarify in our public relations work that ruling out 

neuroborreliosis  should  not  be  equated  with  ruling  out  Lyme  borreliosis.  In  many  cases,  the 
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neuroborreliosis guideline was referred to  in the past  in the medical assessments of manifestations 

of borreliosis that were not neuroborreliosis, even though the guideline was not applicable. We also 

feel it is necessary to clearly point out the significance of administering antibiotic treatment early on 

despite there often being uncertainty surrounding early‐phase diagnostic testing. The good chances 

of curing the disease when treated early must not be abandoned in favour of a reliable diagnosis. 

By  referring  to  the guidelines of other professional  societies  it  is  insufficiently  clear  that an active 

case of neuroborreliosis cannot always be  ruled out  in  later stages  if  there are persisting or newly 

occurring symptoms, especially if it is accompanied by comorbidities. Aspects of Lyme borreliosis are 

often  not  addressed  in  these  other  guidelines  or  there  are  no  robust  studies.  The  patients  we 

represent usually do not benefit from the treatments recommended in these other guidelines, which 

aim at treating symptoms. 

We  therefore  attach  great  importance  to  the  significance  and  importance  of  probatory  antibiotic 

treatment when  specific  IgG  antibodies  are  present.  This  can  be  offered  to  patients  following  a 

differential  diagnosis  after  indication  that  the  diagnosis  is  unconfirmed  (cf.  4.2.4).  Although  the 

recommendations on treatment monitoring (cf. 5.5) sometimes make reference to the necessity of a 

prolonged or repeated antibiotic therapy,  it unfortunately does not  include – with the exception of 

ACA  –  the  necessity  of  longer  treatments  for  other  symptoms  of  Lyme  borreliosis.  Begging  for 

treatment  (not  only  in  the  context  of  neuroborreliosis!)  is  deeply  humiliating  and  ethically 

unacceptable for people who have been ill for a long time. 

Residual or persistent symptoms were found in about 24% of patients with a probable or confirmed 

cased of neuroborreliosis  (Dersch  et  al.,  cf.  4.1).  The  cause of  these  symptoms  cannot  always be 

clearly  identified. Our members  therefore  expect  a  greater  receptiveness  to  extended  treatment 

options of all kinds and the implementation of patient participation – also for patients with statutory 

health  insurance  – whose benefits  should  also be  covered by  the measures  recommended  in  the 

guidelines.  This  is  currently  not  always  the  case.  To  address  patient  concerns,  we  also  expect 

increased  research efforts  into other  reliable diagnostic options and  treatment  concepts  for  Lyme 

borreliosis. 

The dramatic health, social, professional and existential consequences for the patients we represent 

must receive greater attention in the future. 

In order  to achieve  these goals, we ask all participating associations and organisations  to continue 

this constructive dialogue. 
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Declaration of dissent to the S3 guideline on neuroborreliosis 
 
For procedural reasons, the BZK was only able to participate in the processes at the very end, i.e. 
during the last 2 sessions of guideline discussions. The content of the guideline was largely 
developed without us! 
Even though we agree to around 80% of what was stated in the neuroborreliosis guideline, we 
believe the following points could be greatly improved! 
 
1) By submitting 6 international, evidence-based studies, we attempted unsuccessfully to 

incorporate into the guideline the Borna disease virus infection which is the most important 
differential diagnosis of neuroborreliosis. The reason may have been that BZK was late in 
becoming involved in the process. We therefore anticipate that this topic will be 
incorporated into the next version of the guideline.  
 

2) Our objection to possible resistance by the Borrelia to conventional antibiotics in 
immunocompromised and immunodeficient people with many other primary diseases at the 
onset of borreliosis was not acknowledged, as one guideline point states that no resistance to 
conventional antibiotics has been identified in patients with healthy immune systems. We 
are unable to endorse this statement since most of the affected members of our association 
and self-help group are immunocompromised and immunodeficient patients.  
 

3) The evidence-based studies on borreliosis used as a basis for this guideline were in part very 
outdated and therefore not in line with the current state of knowledge. A major portion of 
these studies came from the US and are based on a completely different borreliosis pathogen 
than the Borrelia species that are found in Germany (namely Borrelia. sensu stricto – actual 
Lyme borreliosis). This has a very low incidence rate here (experts estimate 10–15%). This 
appears to us to be a very important point in regard to treatment since we believe that other 
treatment parameters are necessary for this dangerous species and for the immunodeficient 
patients mentioned above! 
 
We would also like to remark that, for the most part, all participants tended to lump all 
5 Borrelia species found in Germany together and that no necessary differentiation is made 
with respect to symptoms or treatment. 
Not to mention the lab testing methods can also be greatly improved. 
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Dissent report of the German Borreliosis Society 

 

Dissent Report 

 

The German Borreliosis Society (DBG) has considerable objections to various 

aspects of the present guideline “Neuroborreliosis” issued by the German Society of 

Neurology (DGN). DGN rejected the inclusion of special votes and dissenting 

opinions for the corresponding section of the GL. The DBG’s objections are therefore 

presented in the following dissent report. DBG’s comments relate to various sections 

of the GL and are specified under the numbers corresponding to the guideline 

sections. This dissent report is divided into three sections: objections, explanations, 

literature. It is ordered in accordance with the numbering of the sections. 

Objections 

1.1.1 

The term “neuroborreliosis” refers to all neurological manifestations of Lyme 

borreliosis. It is therefore not a disease in its own right. 

1.1.3 

Neurological symptoms occur only in 15% of Lyme borreliosis cases. About 85% of 

LB patients are neurologically inconspicuous. 

The publication by Huppertz et al. 1999 included a preselected cohort and only 

focused on the incidence of Lyme neuroborreliosis and not on the frequency of 

individual disease manifestations. 

EM appears in a maximum of 70% of Lyme borreliosis cases, i.e. EM is absent in 

30% of LB patients. 

CSF testing is not indicated for Lyme borreliosis without neurological manifestations. 

Calculating the frequency of different disease manifestations based on the literature 

(1–11) results in the following data:  
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  Disease manifestations    Frequency 

  Erythema migrans     50% 

  Acrodermatitis chronica atrophicans (ACA)  10% 

  Flu-like symptoms     80% 

  Fatigue      80% 

  Joint pain      70% 

  Muscle pain      93% 

  Headaches      60% 

  Brain dysfunction     50% 

  Mental illness      N/A 

  Sleep disorders     70% 

  Paraesthesia      40% 

  Arthritis      30% 

  Sore throat      25% 

  Sweating      20% 

  Cardiac symptoms     15% 

  Recurring rashes     15% 

  Neuroborreliosis     15% 

  Acute neuroborreliosis (stage II)   3.5% 

  Peripheral facial palsy    N/A 

  Meningoradiculitis (Bannwarth’s syndrome)  N/A 

  Polyneuropathy     N/A 

  Eye disease      10% 

 

 

  N/A = not available 

  (1–18)  
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2 

No literature is available on the frequency of late Lyme neuroborreliosis. Therefore, 

the claim that late manifestations are rare cannot be substantiated. 

2.2 

Studies on the frequency of polyneuropathy without ACA in Europe are not available. 

3 

The diagnostic algorithm for late neuroborreliosis (Figure 2 in the GL text) must be 

qualified since for encephalitis and myelitis there are no data on the frequency of 

pleocytosis and intrathecal antibodies. When CSF is inconspicuous, late Lyme 

neuroborreliosis cannot be ruled out. Moreover, the algorithm is limited to 

encephalitis, myelitis and meningitis; other manifestations of late Lyme 

neuroborreliosis (polyneuropathy, neuroradiculitis, cranial neuropathy) are not taken 

into account. 

3.3.1 

Seronegativity, i.e. the absence of antibodies, occurs in 30% of patients with late 

Lyme borreliosis. A frequency of nearly 100% for IgG antibodies in a “late infection”, 

as indicated in Table 2 of the GL, has not been scientifically proven. 

3.10 

The diagnostic criteria for neuroborreliosis apply to acute Lyme neuroborreliosis, i.e. 

the early stage; there is insufficient data on the late stage. 

3.11 

Pleocytosis only occurs in connection with meningitis in LLN. Pleocytosis is always 

detectable in acute Lyme neuroborreliosis. For other forms of Lyme neuroborreliosis, 

especially for late stage (encephalitis, myelitis, radiculitis, cranial neuropathy, 

plexopathy, neuritis, neuritis multiplex), there is insufficient literature to assess the 

frequency of pleocytosis. Pleocytosis is therefore not requisite for this manifestation. 
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The algorithm for late neuroborreliosis presented in the GL (Figure 2) pertains 

exclusively to encephalomyelitis, encephalitis, myelitis and chronic meningitis. 

The lymphocyte transformation test (LTT, von Baehr et al. 2012) plays an integral 

role in diagnosing Lyme borreliosis, especially in cases with typical clinical symptoms 

and seronegativity. 

4.1 

PTLDS is a hypothesis. These were symptoms that occurred with confirmed Lyme 

borreliosis and did not disappear after antibiotic treatment. In this context it is 

assumed that adequate standard treatment based on opinions (recommendations) of 

different professional associations and not on evidence-based studies, guarantees 

the elimination of Lyme borreliosis. In practised medicine and in forensic contexts, a 

connection between Lyme borreliosis and PTLDS is often negated without stating 

any reasons; there is no scientific literature regarding this issue. – It is not possible to 

distinguish between late Lyme borreliosis and so-called PTLDS. Late Lyme 

borreliosis is clearly defined in the scientific literature as a medical condition, so it is 

substantiated, whereas PTLDS is a hypothesis. A distinction between fact and 

hypothesis is not compatible with the laws of logic. 

4.2.4. 

Chronic Lyme borreliosis and chronic Lyme neuroborreliosis are conceptually 

identical to late stage LB and LLB respectively. LLB with persisting infection after 

antibiotic treatment is described multiple times in the literature and often proven by 

pathogen detection. The medical condition is based on a persisting infection and 

requires adequate antibiotic treatment. 

4.4 

Encephalopathy occurs in at least 60% of cases of late Lyme borreliosis and late 

Lyme neuroborreliosis. It leads to considerable cognitive and affective disorders with 

corresponding effects on social functions. 

 

5.3 
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In the GL it is aptly stated that there are no evidence-based studies on the efficacy of 

antibiotic treatment for late Lyme neuroborreliosis. The data on late neuroborreliosis, 

as listed in Table 5 “Overview of antibiotic treatment”, are therefore not scientifically 

proven, nor does the GL state the basis for the treatment recommendation. 

 

Explanations 

1.1.1 

The term “neuroborreliosis” refers to all neurological manifestations of Lyme 

borreliosis. Such a remark is particularly important since numerous paragraphs and 

sections of the GL text deviate from actual neurological issues. 

1.1.3 

It is important to note that neurological manifestations only occur in 10–15% of cases 

of Lyme borreliosis, i.e. that the vast majority of LB patients do not exhibit any 

neurological symptoms. 

The DBG is of the opinion that the publication of Huppertz et al. 1999 is an 

investigation of a preselected cohort. The study exclusively focused on determining 

incidence and is unable to comment on the frequency of manifestations. This is 

because the frequency of neuroborreliosis is only indicated at 3%, arthritis at 5% and 

the absence of erythema migrans at 10%. 

The study by Huppertz et al. 1999 does not allow any statement to be made on the 

frequency of EM. The statement that EM is the only symptom in 92% of cases is 

contradicted by other literature (1–18). 

2 

The work cited in the GL by Stanek and Strle 2009 and by Stanek et al. 2012 states 

nothing about the frequency of late Lyme neuroborreliosis. The publication by Stanek 

et al. 2012, is a general review of the diagnosis, treatment and prevention of Lyme 

neuroborreliosis. This publication also does not contain any information on the 

frequency of Lyme neuroborreliosis. The paper by Steere 1998 is a review of the 
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symptomatology, serology and antibiotic treatment. Information on the frequency of 

late Lyme neuroborreliosis is not provided. 

2.2 

It is undisputed that polyneuropathy in LB is multifocal and more or less 

asymmetrical. However, this fact has little to do with the problem at hand. The 

decisive point is that there are no data on the frequency of polyneuropathy without 

ACA for Europe. 

Only patients with ACA were included in the studies published by Kindstrand et al. 

1997 and Kristoferitsch et al. 1988, and cited in the GL. The frequency of peripheral 

neuropathy in these patients was 64% and 50% respectively. In American studies, 

polyneuropathy without simultaneous ACA is identified in 36% of patients with late 

Lyme borreliosis (19–21). 

3.3.1 

The assertion made in Table 2 of the GL that IgG antibodies occur in the late phase 

of Lyme borreliosis (late infection) at a frequency of close to 100% is incorrect. Two 

publications (Hansen and Asbrink 1989, Wilske et al. 1993) are cited in this context, 

both of which are methodological studies (to improve serological testing procedures) 

and do not examine at all the frequency of antibodies in the late phase. On the 

contrary, there is extensive literature proving that antibodies in late Lyme borreliosis 

are often absent (seronegativity), with a frequency of around 30% (22–61). 

The steering group indicated that 40 papers were evaluated and that none of these 

papers showed seronegativity in late Lyme borreliosis. Reference to the appendix (40 

papers) was made. 

Short remarks on this appendix are given below: 

 Dattwyler et al. 1997. Seronegativity at follow-up (late stage with residual 

symptoms) was 29%. 

 Coyle et al. 1995. The paper refers to 83 patients with LLN. The duration of the 

disease is not stipulated in the publication. Forty-seven per cent of the patients 



 
Attachment 1 to: Rauer S, Kastenbauer S, Hofmann H, Fingerle V, Huppertz HI, Hunfeld KP, Krause A, Ruf B, Dersch R, 
Consensus group. Guidelines for diagnosis and treatment in neurology – Lyme neuroborreliosis. GMS Ger Med Sci. 
2020;18:Doc03. DOI: 10.3205/000279, URN: urn:nbn:de:0183-0002795 
Online available from: https://www.egms.de/en/journals/gms/2020-18/000279.shtml 13 

had no inflammatory CSF, i.e. no indication of acute Lyme neuroborreliosis, 20% 

of the patients with confirmed Lyme neuroborreliosis were seronegative 

 Luft et al. 1997. 140 patients with recurring LB after antibiotic treatment: 

seronegativity 29%. 

 Lomholt et al. 2000. Follow-up after erythema migrans over an average of 23 

months. 41% remained seronegative. 

 Eldoen et al. 2001. 25 patients with Lyme neuroborreliosis. The duration of the 

disease is not stated. (Remark by Dr Berghoff: Pleocytosis and positive borreliosis 

serology in cerebrospinal fluid do not prove that this was early stage. In 56% of 

the patients the serology was positive in CSF while being negative in serum). 

 Grignolo et al. 2001. 93 LB patients. The duration of the disease is not mentioned 

in the publication. However, it can be inferred from the context that the disease 

had already persisted for many weeks. Fifty-one per cent of patients were 

seronegative. 

 Klempner et al. 2001. The data originally intended for the study showed a 

seronegativity in 25% of the patients. Seronegativity was 51% in the patients 

ultimately enrolled in the study. – The steering group quoted a passage in which a 

persisting infection with Bb was not detected because there was no positive 

pathogen detection. In this context, it must, of course, be taken into consideration 

that the methods used to detect pathogens have a very low sensitivity. 

 Kalish et al. 2001. In actuality, there was always seropositivity in the case of Lyme 

arthritis. The rate of seronegativity reached 20% in the overall cohort of LB 

patients with other manifestations. 

‒ (Table 1, inserted by the steering group, is not from the publication by Kalish 

et al. 2001, remark by Dr. Berghoff). 

 Dinermann et al. 1992. 15 Patients with LB. Monitoring of disease progression 

late in the disease. 3 patients seronegative, seronegativity also 20%. 

 Engstrom et al. 1995. 95 patients. After antibiotic treatment of EM. Monitoring of 

disease progression for up to one year following treatment. 20% remained 

seronegative throughout this one-year period. 

 Dattwyler et al. 1997. 140 patients. 15% seronegative during the follow-up period 

of over one year. 30% seronegative at the beginning of the study. Disease 

duration not specified in the publication. Patients with disseminated early stage 
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(multiple erythema migrans), AV block, cranial neuropathy, neuroradiculitis for at 

least 3 months (!) 

 Logigian et al. 1999. Agreement with DBG/steering group. 83% seropositive, 

hence 17% seronegative. 

 Nikkilä et al. 1999. 65% seronegativity according to the steering group, 70% 

according to DBG, in other words no significant difference. 

 

The list of literature on seronegativity (compiled by R. Dersch) does not help in 

clarifying the issue as it does not contain any quantitative data. 

It is particularly disconcerting that the publication by Klemann and Huismans 2009 is 

not included in the GL under the aspect of seronegativity in late Lyme borreliosis. 

This important publication on patients with late Lyme borreliosis, proven by pathogen 

detection, shows seronegativity for IgG AB in 48% of cases. 

The publication by Leeflang et al. 2016, a literature survey that points to the possibility 

of seronegativity in a considerable proportion of cases, should also be mentioned. 

Also incomprehensible is the assertion by the steering group that “seronegativity in 

immunocompetent patients is implausible from a pathophysiological perspective” and 

that this fundamental consideration does not prompt a special vote to be taken on 

detecting seronegativity in late Lyme borreliosis. It is obvious that the steering group 

cannot prove on the basis of scientific literature that IgG antibodies are present in late 

Lyme borreliosis. It therefore uses (supposedly correct) principles of infection 

pathophysiology to make seronegativity implausible in late Lyme borreliosis. 

Once again it should be pointed out that scientific literature does not support the 

assertion in the guideline text that late Lyme borreliosis is generally seropositive. The 

GL text refers exclusively to the publications by Hansen and Asbrink 1989 and Wilske 

et al. 1993. However, these publications do not deal with the frequency of 

seropositivity in late Lyme borreliosis. Instead they are methodological studies for 

improving serological testing methods. 

3.10 
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The paper by Kaiser und Rauer 1998, was essentially a methodological study on the 

detection of intrathecal antibodies. Only patients with neuroborreliosis are mentioned 

in the study; no distinction is made between the early and late stages. The paper by 

Halperin et al. 1996 also does not distinguish between the early and late stages. 

3.11 

It can be gathered from algorithm for early neuroborreliosis (Figure 1 in the GL) that 

pleocytosis occurs in meningoradiculitis, cranial neuritis, plexus neuritis or 

mononeuritis multiplex without concomitant meningitis. In this context, the steering 

group referred to neurology textbooks. Of course, textbooks without literary 

sources cannot replace scientific literature, especially studies. The internationally 

authoritative textbook “Adams and Victor’s Principle of Neurology” states: Lumbar 

puncture is an essential part of an examination of patients with signs and symptoms 

of meningitis or of any patient suspected of having meningitis. The online reference 

book ‘UpToDate’ also mentions pleocytosis of infectious origin only in connection with 

meningitis. B. Scheidt’s renowned textbook on neurology states: “Cell proliferation 

indicates an inflammatory reaction of the meninges.” In this context, the decisive 

question is whether inflammation of the parenchyma without simultaneous meningitis 

leads to pleocytosis. Multiple sclerosis is the prototype of one such constellation, with 

CSF being inconspicuous in 65% of cases (Rudick RA, Whitaker JN in 

Neurology/Neurosurgery Update Series, Scheinberg B (Ed), CPEC, Princeton, NJ 

1987. Vol 7, p. 1.). 

The main publications dealing with this issue are presented below: 

 

  



 
Attachment 1 to: Rauer S, Kastenbauer S, Hofmann H, Fingerle V, Huppertz HI, Hunfeld KP, Krause A, Ruf B, Dersch R, 
Consensus group. Guidelines for diagnosis and treatment in neurology – Lyme neuroborreliosis. GMS Ger Med Sci. 
2020;18:Doc03. DOI: 10.3205/000279, URN: urn:nbn:de:0183-0002795 
Online available from: https://www.egms.de/en/journals/gms/2020-18/000279.shtml 16 

Pleocytosis with Encephalitis/Myelitis 

 

Cerebrospinal fluid findings in aquaporin-4 antibody positive neuromyelitis 

optica: results from 211 lumbar punctures 

Jarius S, Paul F, Franciotta D, Ruprecht K, Ringelstein M, Bergamaschi R, Rommer P, 

Kleiter I, Stich O, Reuss R, Rauer S, Zettl UK, Wandinger KP, Melms A, Aktas O, 

Kristoferitsch W, Wildemann B. J Neurol Sci. 2011;306(1-2):82-90. 

Pleocytosis in 50% of the CSF samples. Mostly a minor case of pleocytosis, 19 

cells/ul on average. 

 

CSF pleocytosis and expansion of spinal lesions in Japanese multiple 

sclerosis with special reference to the new diagnostic criteria 

Fukazawa T, Kikuchi S, Miyagishi R, Miyazaki Y, Fukaura H, Yabe I, Hamada T, Tashiro K, 

Sasaki H. J Neurol. 2005;252(7):824-9. 

According to new diagnostic criteria, pleocytosis over 50/mm3 is considered a 

criterion for exclusion. 

 

CSF characteristics in early-onset multiple sclerosis 

Pohl D, Rostasy K, Reiber H, Hanefeld F. Neurology. 2004;63(10):1966-7. 

Pleocytosis in 66% of MS cases. 

 

Cerebrospinal fluid pleocytosis in multiple sclerosis patients with lesions 

showing reduced diffusion 

Eisele P, Szabo K, Griebe M, Wolf ME, Hennerici MG, Gass A. Mult Scler. 

2014;20(10):1391-5. 

Pleocytosis (11–46 cells/ul) is apparently a very early and temporary phenomenon of 

MS. 
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With respect to Lyme borreliosis there is no literature on the frequency of pleocytosis 

with respect to encephalitis, myelitis or neuroradiculitis. Therefore, it cannot be ruled 

out that, in the case of Lyme neuroborreliosis of the central nervous system and also 

in other manifestations (plexopathy, neuroradiculitis, cranial neuropathy, neuritis, 

neuritis multiplex), no pleocytosis will occur in the cerebrospinal fluid. 

CSF was pathological in only 25% of cases of facial palsy (Kohler et al. 1999). A 

study by Belman et al. 1997 found CSF to be pathological in 68% of the cases, for 

Albasetti et al. 1997 it was 80%, for Pohl et al. 1987 70% with cranial neuropathy, 

50% with acute inflammation of the cranial nerve VIII. 

3.12 

The Borrelia lymphocyte transformation test (LTT) is another tool (indication) for the 

diagnosis of Lyme borreliosis. The current objections to LTT are based on insufficient 

specificity. However, this argumentation is inaccurate. The decisive publication by 

von Baehr et al. 2012 is currently under scrutiny for ostensibly lacking a definition of 

Lyme borreliosis in the verum group. In fact, the description of LB patients in the 

publication of von Baehr et al. 2012 is on a par with numerous studies on the 

serology of Lyme borreliosis. From the papers by von Baehr et al. 2012 and 

Valentine-Thon et al. 2007, it follows that the sensitivity and specificity of LTT 

correspond to serology data. Like serological findings, LTT is also an indication for 

Lyme borreliosis. Both tests prove a resolved Borrelia infection. A false negative 

result can be expected in 10–20% of the cases when LTT is used, so that a negative 

LTT result cannot rule out Lyme borreliosis. False positive LTT results are rare and 

far below 10%. While a positive serological finding only proves a resolved infection, a 

positive Borrelia LTT (as an indication, not as proof) indicates a current Borrelia 

infection. 

Contrary to the assumption made by the steering group, neuroradiculitis and cranial 

neuropathy also occur in late Lyme borreliosis. 

According to the algorithm for late neuroborreliosis, pleocytosis and increased protein 

in the cerebrospinal fluid are preconditions for an assumed late neuroborreliosis. This 

assumption cannot be substantiated by literature for all manifestations of late Lyme 
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neuroborreliosis. Instead, it can be assumed that the cerebrospinal fluid is 

inconspicuous in a relevant percentage of cases. 

4.2 

Section 4.2 is entitled “Presumptive chronic neuroborreliosis”. The term 

“presumptive” implies a negation. The DBG is of the opinion that chronic 

neuroborreliosis is identical to late Lyme neuroborreliosis, which has been frequently 

documented in the literature. In the case of chronic neuroborreliosis, the infection 

persists, which in turn sustains the disease process. The view of the steering group 

that the terms “chronic Lyme borreliosis” or “chronic neuroborreliosis” confusingly 

overlap are not supported by the DBG. Chronic Lyme borreliosis is the persistence of 

an infection with the symptoms described in the literature for Lyme borreliosis. 

Chronic Lyme neuroborreliosis refers to a persisting infection with ongoing recurrent 

or newly occurring neurological symptoms. 

Section 4.2 plays down the problem of late Lyme borreliosis and late Lyme 

neuroborreliosis (identical to chronic Lyme borreliosis and chronic Lyme neuroborreliosis 

respectively). With respect to various literature references, the GL text states: “The 

diagnosis of Lyme borreliosis was confirmed in a small proportion of patients; PTLDS in 

6%–20%.” The GL text primarily refers to the literature sources Hassett et al. 2009, 

Ljostad and Mygland 2012, Djukic et al. 2011, and Coumou et al. 2015. 

A paper by Hassett et al. examined 240 patients initially assumed to have a persisting 

Bb infection. The study showed that 60% of the symptoms could not be explained by 

persisting Lyme borreliosis; however, alternative diagnoses were not given. 

Nevertheless, a “chronic multi-symptom disease” was more common than in the 

control group. A publication by Ljostad and Mygland studied 29 patients who attributed 

their symptoms to chronic Lyme borreliosis (i.e. no medical diagnosis). However, a 

persisting Bb infection could not be proven in any of the cases. The authors point out 

that the current diagnostic criteria are controversial in patients with long-term 

symptoms. The paper by Djukic et al. is the only publication mentioned that deals with 

Lyme neuroborreliosis. Of the 122 patients examined, nine suffered from acute Lyme 

borreliosis. One of the 9 patients met the criteria for acute Lyme neuroborreliosis. This 

patient was treated with ceftriaxone for three weeks. Six months later, however, 
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headaches and other symptoms (of LNB) reappeared. The authors believe that the 

data should encourage further studies with new experimental parameters. Out of a 

group of 95 patients with previous Lyme borreliosis and antibiotic treatment, almost 

30% suffered from symptoms without “a demonstrable somatic cause”. Coumou et al. 

2015, published a retrospective study of 200 patients who had been admitted with the 

following diagnoses: Lyme borreliosis, PTLDS, persisting Bb infection despite antibiotic 

treatment or no indication of Lyme borreliosis. 60% had no Lyme borreliosis, 16% 

suffered from localised disseminated Lyme borreliosis, 17% had PTLDS, and 8% were 

diagnosed with persisting Lyme borreliosis. The authors point out that the number of 

cases of persisting Lyme borreliosis is low and stress that proving or ruling out an 

association with Bb is often a challenge. 

It is not clear why the steering group doubts the existence of chronic Lyme borreliosis 

on the basis of this literature. It is undisputed that false diagnoses occur in many 

disease situations. This also applies the false presumption of Lyme borreliosis in 

cases of disease caused by something else. However, this does not justify trivialising 

chronic Lyme borreliosis. 

It is even more problematic to refer to the paper by Feder et al. 2007, which is not a 

study, but rather an opinion publication with numerous arbitrary assertions and 

assumptions that lack a scientific foundation. 

The text in the GL about the four categories of chronic Lyme borreliosis can be traced 

back to the publication by Feder et al. 2007: A Critical Appraisal of “Chronic Lyme 

Disease”. The authors are the opinion leaders of the IDSA (Infectious Disease 

Society of America). 

The wording chosen in the GL does not correspond to the corresponding passage in 

the publication by Feder et al. 2007. In fact, the text reads: 

“Patients with category 3 have no history of objective clinical findings compatible with 

Lyme borreliosis. Bb AB are detectable, however chronic subjective symptoms of 

unclear origin are stated as the reason for the serological testing. Category 3 patients 

usually only have a vague indication of a Bb infection because the predictive value of 

a positive serological result in this context is low. Although some clinicians would 

offer category 3 patients empirical treatment with oral antibiotics for two to four 
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weeks, these patients should be told that the diagnosis is unconfirmed and it is 

unlikely that they would benefit from the treatment.” 

According to the authors, their publication does not refer to the objective 

manifestations of late Lyme borreliosis, but rather to the imprecisely defined disease 

situation known as “chronic Lyme borreliosis”. According to the authors, this term is 

used by a small number of general practitioners (often self-designated “Lyme-literate 

physicians”) to describe patients they believe have a persisting B. burgdorferi 

infection, a disease situation which they suggest requires long-term antibiotic 

treatment or may even be incurable. Although chronic Lyme borreliosis includes post-

Lyme disease syndrome, it also includes a wide range of diseases or symptom 

complexes for which there is no reproducible or convincing scientific evidence of a 

connection to a B. burgdorferi infection. Chronic Lyme disease is a diagnosis given to 

patients in North America and increasingly in Europe who have persistent pain, 

neurocognitive symptoms, fatigue or any such symptoms with or without clinical or 

serological evidence of a previous case of early Lyme borreliosis. 

The diagnosis (of chronic Lyme disease) is often solely based on a clinical 

assessment rather than on well-defined clinical criteria and validated laboratory 

studies. Often the fact that the patients had been in endemic areas is disregarded. 

Although proponents of the diagnosis “chronic Lyme disease” believe that patients 

have a persisting Borrelia burgdorferi infection, they require no objective clinical or 

laboratory evidence of an infection when making the diagnosis. One of the 

misconceptions (of the proponents) is the unproven and very unlikely assumption that 

a chronic B. burgdorferi infection may also be present when there is seronegativity. 

(In other words) false seropositive results often come from dubious laboratories. 

Categories of chronic Lyme borreliosis: 

The diagnosis of chronic Lyme borreliosis essentially relates to four categories. (The 

text on category 3 has already been presented above. Even though “chronic Lyme 

borreliosis” is described as an imprecisely defined disease situation and the term is 

often used to label misdiagnoses, the authors categorise it into four groups. In 

addition to category 3 mentioned above, the other categories are of no relevance to 

the present case, remarks by the DBG). 
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Statement by the DBG 

Although Feder et al. basically deny the existence of chronic Lyme borreliosis, they 

incomprehensibly break down chronic Lyme borreliosis into categories. It remains 

unclear whether, contrary to the general statement, they agree with the diagnosis of 

category 3 chronic Lyme borreliosis; they merely state that some clinicians would 

offer category 3 patients an empirical treatment of oral antibiotics (obviously for 

differential therapeutic reasons, remarks by the DBG). 

The publication by Feder et al. expresses concern that symptoms of unexplained 

cause are labelled “chronic Lyme borreliosis” and that antibiotic treatment is carried 

out on such a basis. On the other hand, they point out that symptoms may persist 

after antibiotic treatment if Lyme borreliosis is (initially) confirmed. This 

symptomatology is referred to by the authors as “post-Lyme disease symptoms” or 

“post-Lyme disease syndromes” if it lasts more than six months. It should be noted 

that such post-Lyme disease symptoms and “post-Lyme disease syndromes” are 

usually mild and self-limiting. The publication does not contain any comments or 

explanations on the pathophysiology of these persisting symptoms; in particular, they 

are not differentiated from late Lyme borreliosis. Literature references are missing. 

It is incomprehensible that, based on this, the GL (Section 4.2.3) recommends 

considering antibiotic treatment for 14–21 days. Without a clear clinical diagnosis of 

late Lyme borreliosis, a positive serology (on its own, in line with category 3) does not 

justify antibiotic treatment. 

It is important to note that late Lyme borreliosis cannot be equated with post-Lyme 

disease symptoms or post-Lyme disease syndromes. 

The GL commission should be aware that the publication by Feder et al. 2007 refers 

to “chronic Lyme borreliosis” and not to “presumptive chronic neuroborreliosis”. 

Therefore Section 4.2. has no convincing basis and should be deleted. 

Essential points in the publication by Feder et al. 2007 are contradictory and deficient 

in representation and argumentation. It appears that there are differences of opinion 

among the group of authors and/or the content has not been exhaustively 
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considered. This particularly applies to category 3. However, a discussion on this 

matter does not belong in the guideline of the German Society of Neurology. 

With respect to Feder’s so-called category 3, according to the underlying literature, the 

symptomatology is “fibromyalgia” and “fatigue” when the borrelia serology is positive. The 

antibiotic treatment recommended in the guideline is also to be rejected on this basis. 

4.3 

Post-Lyme syndrome (PLS), post-treatment Lyme disease syndrome (PTLDS), 

residual symptoms, residual syndrome and residual complaints are synonyms. PLS is 

not a defined disease (nosological unit). For terminology reasons and due to the 

progression of the symptoms, it can be assumed that there is a causal link between 

Lyme borreliosis and PLS. There is no literature on the differentiation between PLS 

and late Lyme borreliosis. 

Post-Lyme syndrome (PLS) and post-treatment Lyme disease syndrome (PTLDS), 

subsequently introduced in literature, are hypothetical terms with a hypothetical 

premise. In patients with proven Lyme borreliosis, standard antibiotic therapy did not 

relieve symptoms. On the contrary, some of the symptoms existing prior to antibiotic 

treatment persisted. In this context, it was (implicitly) assumed in the literature that 

standard antibiotic treatment guarantees the elimination of Lyme borreliosis. 

However, the high therapeutic success of antibiotic treatment of Lyme borreliosis has 

only been scientifically proven for erythema migrans, i.e. early Lyme borreliosis, and 

no such evidence in the form of evidence-based studies is available for the late 

stage. There is no evidence-based data on the efficacy of antibiotic treatment, 

especially for late Lyme borreliosis. In fact, the literature often describes the failure of 

antibiotic treatment, in particular for late Lyme borreliosis, on the basis of the clinical 

picture and pathogen detection. 

Since the premise (standard antibiotic treatment guarantees elimination of LB) already 

represents a hypothesis, the conclusion that the persisting LB symptoms following 

antibiotic treatment represent a (separate) syndrome is also hypothetical. The wording 

of the GL text that states “PTLDS is to be diagnostically differentiated from symptoms 

caused by the persistence of reproducing pathogens” is illogical. It is not possible to 

distinguish between a fact, namely late Lyme borreliosis (persistence of reproducing 
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pathogens) and a hypothesis (guaranteed cure through antibiotics), since a distinction 

between fact and hypothesis is not compatible with the laws of logic. 

A causal link between Lyme borreliosis and PTLDS is rejected in practiced medicine 

and in forensic contexts. The hypothetical assumption of PTLDS thus leads to a 

failure to administer causal (anti-infectious) treatment and to the rejection of the 

causal link between symptoms and Lyme borreliosis in the field of forensics. 

The wording of the GL text “PTLDS is to be diagnostically differentiated from 

symptoms caused by the persistence of reproducing pathogens” must be replaced by 

the following wording: “The hypothetically assumed PTLDS cannot be distinguished 

from late Lyme borreliosis.” 

In addition, it should be noted that the GL text on PTLDS only lists symptoms which 

are not related to the nervous system, i.e. which cannot be attributed to Lyme 

neuroborreliosis. 

Section 4.3 should therefore only show that PTLDS is a hypothesis and cannot be 

distinguished from late Lyme neuroborreliosis. All other findings in Section 4.3 of the 

GL text are “suggestively misleading” and contain no medically or forensically 

relevant information. 

4.3.5 

The publication by Klempner et al. 2001 does not deal with PTLDS but with the 

efficacy of antibiotic after-treatment of chronically persisting symptoms of Lyme 

borreliosis (after prior initial antibiotic treatment) in seropositive and seronegative 

patients. There was a significant disease burden prior to post-treatment. During post-

treatment, 2 g of ceftriaxone was administered for four weeks, followed by doxycycline 

for two months. The authors used the term “chronic Lyme borreliosis”, but not terms 

such as “post-Lyme syndrome”. – The initial antibiotic treatment consisted of an 

average of three antibiotic treatment cycles with a total duration of approximately 50 to 

65 days. The original disease consisted mainly of erythema migrans or acute 

neuroborreliosis. The paper by Kaplan et al. 2003 corresponds in design and cohorts 

studied to the publication by Klempner et al. 2001, but essentially refers to cognitive 

and social functions of mood and pain. The term used is “post-treatment chronic Lyme 
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disease” (PTCLD) and not PLS. In a paper by Krupp et al. 2003, antibiotic treatment 

led to a significant improvement in fatigue, but not in cognitive disorders. However, the 

work of Kaplan et al. 2003 and Krupp et al. 2003 showed improvements in cognitive 

performance based on patient self-assessments. The publication by Fallon et al. 2008 

also does not deal with PTLDS, but with the efficacy of antibiotic after-treatment for 

encephalopathy. The authors insist that treatment strategies with a lasting effect are 

needed in cases of persisting cognitive impairment. 

PTLDS is a hypothesis. There is no literature on the differentiation between PTLDS 

and late Lyme borreliosis. Late Lyme borreliosis can occur as the primary disease, i.e. 

without a preceding early stage. Antibiotic treatment is indicated if late Lyme borreliosis 

cannot be ruled out based on the available data (medical history, physical examination, 

medical and technical data, and differential diagnosis). 

4.4 

Encephalopathy in late Lyme disease has been clearly documented by the literature. 

Encephalopathy is the term used to describe impaired cognition and mental disorders 

that can lead to significant impairments in social functions. Education may be affected 

in school-age children. The use of the term “encephalopathy” in connection with 

PTLDS is unfounded as PTLDS is not defined as a disease. 

It is undisputed that the pathogenesis of Lyme encephalopathy is unknown. The 

steering group’s reference to encephalitis or a “toxic-metabolic” encephalopathy is 

illogical. Specifying alleged causes when pathogenesis is unexplained once again 

contradicts the laws of logic. The steering group’s reference to other authors using the 

term Lyme encephalopathy in connection with cognitive symptoms in PTLDS patients 

is also incomprehensible since PTLDS is a hypothesis and this argumentation (in the 

case of unexplained pathogenesis) would also be illogical. 
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5.3 

The efficacy of antibiotic treatment of late Lyme neuroborreliosis is very limited as 

indicated by the publications cited. Equating antibiotic treatment during the early stage 

with that during the late stage is wrong and arbitrary. The literature does not provide 

evidence that the efficacy of antibiotic treatment in the early stage can be transferred to 

the late stage; this applies in particular to the duration of treatment. It is also incorrect 

to claim that the cited literature showed no evidence of treatment failure when beta-

lactams or doxycycline were administered for two to three weeks for late Lyme 

neuroborreliosis. In the publication by Hansen and Lebech, 94% of the examined 

patients suffered from early Lyme borreliosis, i.e. only about 10 patients had a late 

stage form of the disease. The type of antibiotic treatment chosen to treat the late 

stage is not deducible from the publication. Kaiser’s paper looks at 15 patients with 

chronic neuroborreliosis, (only) 66% of whom were cured by antibiotic treatment. 

Moreover, the text correctly states that there are no evidence-based studies on the 

antibiotic treatment of late Lyme borreliosis. It is illogical to cite the lack of literature on 

the benefits of prolonged antibiotic treatment as an argument for limiting antibiotic 

treatment to two to three weeks. The recommended time limit for antibiotic treatment is 

arbitrary and the assumed efficacy hypothetical. Therefore, based on the current state 

of knowledge, the type and duration of antibiotic treatment for late Lyme 

neuroborreliosis must depend on the clinical course of the disease. 

5.5 

The recommendation (Table 5 of the GL) regarding antibiotic treatment of late Lyme 

borreliosis cannot be substantiated by the literature. The data were arbitrarily taken 

from early-stage studies. 

6 

Appendix 2 

The IDSA has only made criteria proposals for PTLDS; in fact, there are currently no 

recognised criteria. PTLDS is a hypothesis and not defined as a disease. Therefore, it 

cannot be differentiated from late-stage neuroborreliosis.  
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Pleocytosis with Encephalitis/Myelitis 

 

Cerebrospinal fluid findings in aquaporin-4 antibody positive neuromyelitis 

optica: results from 211 lumbar punctures 

Jarius S, Paul F, Franciotta D, Ruprecht K, Ringelstein M, Bergamaschi R, Rommer P, 

Kleiter I, Stich O, Reuss R, Rauer S, Zettl UK, Wandinger KP, Melms A, Aktas O, 

Kristoferitsch W, Wildemann B. J Neurol Sci. 2011;306(1-2):82-90. 

 
Pleocytosis in 50% of the CSF samples. Mostly minor case of pleocytosis, 19 cells/ul 

on average. 

 

CSF pleocytosis and expansion of spinal lesions in Japanese multiple 

sclerosis with special reference to the new diagnostic criteria 

Fukazawa T, Kikuchi S, Miyagishi R, Miyazaki Y, Fukaura H, Yabe I, Hamada T, Tashiro K, 

Sasaki H. J Neurol. 2005;252(7):824-9. 

 
According to new diagnostic criteria, pleocytosis above 50/mm3 is considered a 

criterion for exclusion. 

 

CSF characteristics in early-onset multiple sclerosis 

Pohl D, Rostasy K, Reiber H, Hanefeld F. Neurology. 2004;63(10):1966-7. 

 
Pleocytosis in 66% of MS cases. 

 

Cerebrospinal fluid pleocytosis in multiple sclerosis patients with lesions 

showing reduced diffusion 

Eisele P, Szabo K, Griebe M, Wolf ME, Hennerici MG, Gass A. Mult Scler. 2014:20(10):1391-5. 

 
Pleocytosis (11–46 cells/ul) is obviously a very early and transient phenomenon of MS. 


