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Summary 

Background 

Lyme disease is the result of an infection, caused by the Borrelia burgdorferi bacterium, 

which is common in ticks; people can develop Lyme disease after being bitten by an 

infected tick. This report describes one of a series of evidence reviews on Lyme disease 

commissioned by the Department of Health (England) Policy Research Programme and 

undertaken by the Department of Health Reviews Facility. This evidence review focuses on 

treatment for Lyme disease. Its aim is to bring together evidence from patients, clinicians 

and researchers about their experiences of receiving, delivering or evaluating 

interventions for Lyme disease in order to identify factors that might impact on successful 

treatment.  

Review questions and methods 

The review aimed to address the following questions:- 

 What are patients’, clinicians’ and researchers’ perspectives and experiences of 

treatments for Lyme disease?  

 How do these perspectives and experiences help us to understand and implement 

treatments at different stages of Lyme disease?  

Before starting work on the evidence reviews we produced a systematic map which 

covered the whole range of research evidence on Lyme disease in humans (Stokes et al., 

2017). We searched 17 electronic databases and conducted additional web-based 

searching for unpublished and grey literature. We included empirical research published 

from 2002 on Lyme disease in humans. Studies were coded in relation to their topic focus 

and characteristics.  

For this in-depth review focusing on treatment, studies had to report patient or clinician 

views or experiences relating to the treatment of Lyme disease or, in order to gather 

researcher’s insights, an evaluation of a Lyme treatment intervention. Studies could use a 

qualitative or quantitative design. Following assessment of the evidence to answer these 

questions we sought feedback on the findings from eight UK patient advocacy groups. 

Findings 

We found insufficient evidence from patient and clinician studies to undertake a 

meaningful synthesis on treatment experiences. Whilst a few studies had a partial focus on 

experiences, the evidence overall is extremely limited. One qualitative and one 

quantitative study provided some evidence on patient experiences of treatment and five 

quantitative studies on clinician experiences. Researcher insights from evaluation studies 

were deemed to be too insubstantial to be informative. Patient advocacy groups lamented 

the lack of evidence on treatment experiences for this review, and the lack of evidence on 

treatment for Lyme disease in general. 
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Conclusions 

Insufficient evidence was available to produce a useful or meaningful synthesis on 

experiences of treatments for Lyme disease. Research is urgently needed to fill this gap as 

patient and clinician experiences are important for understanding ‘real world’ factors that 

might impact on the implementation of effective treatment.   
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1 Background 

This report is one of a series on Lyme disease commissioned by the Department of Health 

(England) (DH) Policy Research Programme and undertaken by the Department of Health 

Reviews Facility.  

The overarching project consists of a comprehensive evidence map on Lyme disease in 

humans and four systematic reviews on:- 

1) the incidence and surveillance of Lyme disease 

2) patient, clinician and researcher experiences of diagnosis of Lyme disease 

3) patient, clinician and researcher experiences of treatment and management of 

Lyme disease 

4) prevention of Lyme disease 

This report contains the findings from review 3) where the objective was to examine 

evidence from patients, clinicians and researchers about their experiences of receiving, 

delivering or evaluating treatments for Lyme disease. The aim is to use this research 

evidence to assist in the interpretation and implementation of evidence about the efficacy 

and safety of different treatments for Lyme disease patients. 

1.1 Lyme disease 

Lyme disease is the result of an infection, caused by the Borrelia burgdorferi1 bacterium, 

which is common in ticks; people can develop Lyme disease after being bitten by an 

infected tick (Public Health England, 2016).  

In many cases, an early sign of the infection is an erythema-migrans or ‘bulls-eye’ rash 

(Stanek and Strle, 2003, Wormser et al., 2006). Clinical complications resulting from Lyme 

disease include joint, nervous system, and heart problems (Stanek et al., 2011, Stanek et 

al., 2012, Wormser et al., 2006). Some evidence suggests that presentation is not always 

typical (Bingham et al., 1995, Christen et al., 1993) and that complications may be more 

wide-ranging and persistent. However, uncertainties around persistent infection mean 

that the notion of chronic Lyme or post-treatment Lyme disease (PTLD) is contested and 

has been the subject of ‘substantial and polarizing debate’ in the field of medicine for 

many years (Rebman et al., 2017).   

 
1.2 Treatment for Lyme disease 

Treatment with antibiotics is the standard care approach for people with Lyme disease. In 

the UK a two-week course of oral antibiotics (Doxycycline, amoxicillin or cefuroxime) is 

recommended for patients with a typical acute presentation of Lyme involving an 

erythema-migrans rash. Longer courses of antibiotics, or intravenous administration, may 

                                            

1 We refer here to ‘Borrelia Burgdoferi Sensu Lato’ which includes all sub-species (including afzelii, 

garinii, mayonii, bissettii, lusitaniae and spielmanii). We have used the abbreviated phrase in the 

text for improved accessibility. 



4 

be considered for those with neurological or arthritic complications 

(https://www.gov.uk/government/publications/lyme-disease-diagnosis-and-

treatment/lyme-disease-diagnosis-and-treatment). As the existence of chronic Lyme 

disease is contested, efforts to treat those with longer term or wide-ranging symptoms is 

controversial (Berende et al., 2016).   

1.3 Using experiential evidence to help interpret and implement evidence of 

effectiveness and safety 

Systematic reviews of randomized controlled trials (RCTs) are considered the ‘gold 

standard’ for assessing the effectiveness and safety of medical treatments (Sullivan, 

2011). However, as the strength of an RCT for evaluating treatment effectiveness comes 

from adopting carefully controlled experimental conditions, other research is needed to 

translate and interpret that evidence for real-world situations. For example, patients 

often have characteristics and experiences that differ from the strict inclusion criteria 

that apply to those participating in RCTs, and therefore the information gained from an 

RCT may be less applicable to a broader group of patients (Sullivan, 2011).  

Bringing together evidence from patients and clinicians about their experiences of 

receiving and delivering treatment can highlight issues that impact on the effectiveness of 

treatments in real-world settings. For example, qualitative evidence syntheses have 

identified patient factors leading to discontinuation of treatment (Rashid et al., 2014), 

clinician factors which hinder appropriate prescribing (Cullinan et al., 2015) and clinician 

and parent views about prescribing antibiotics for children (Lucas et al., 2015).  

1.4 Previous research on the treatment and management of Lyme disease 

In 2012 a priority setting exercise on Lyme disease was conducted in the UK by The James 

Lind Alliance, an NGO which involves patients, carers and medical professionals in 

identifying priorities for future research. Of the ten research priorities identified, seven 

focused on the efficacy and consequences of treatments for Lyme disease at different 

stages (JLA, 2012). Recent systematic reviews have examined evidence on the efficacy 

and safety of treatments for Lyme patients with neurological symptoms (Lyme 

neuroborreliosis) (Cadavid et al., 2016, Dersch et al., 2015). NICE is currently undertaking 

a series of evidence reviews on treatment efficacy in relation to a range of Lyme-related 

conditions to inform the development of a clinical guideline. 

However, to our knowledge, no previous systematic review has attempted to identify, 

assess and synthesise evidence of patients’ and clinicians’ experiences of treatment of 

Lyme disease.  

https://www.gov.uk/government/publications/lyme-disease-diagnosis-and-treatment/lyme-disease-diagnosis-and-treatment
https://www.gov.uk/government/publications/lyme-disease-diagnosis-and-treatment/lyme-disease-diagnosis-and-treatment
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2 Aims and methods 

This section provides a brief overview of the methods used to conduct the review. A 

detailed account of the methods is provided in Section 5. 

2.1 Aims 

The primary objective of this review is to bring together evidence from patients, clinicians 

and researchers about their experiences of receiving, delivering and evaluating treatments 

for Lyme disease. The aim of the work is to help to understand the issues that may help or 

hinder the prescription and use of effective treatments in real-world settings; in particular 

to help interpret evidence about the efficacy and safety of different treatments for Lyme 

disease patients. 

2.1.1 Review questions 

The review aimed to address the following overarching questions:- 

 What are patients’, clinicians’ and researchers’ perspectives and experiences of 

treatment/management of Lyme disease?  

 How do these perspectives and experiences help us to understand and implement 

findings about effective treatment at different stages of Lyme disease? 

2.2 Methods 

2.2.1 Study identification 

The first phase of the project involved producing a systematic evidence map covering the 

whole range of research evidence on Lyme disease in humans published in or since 2002. 

We sought relevant studies from within the map for this systematic review.   

Full details of the systematic map are available elsewhere (Stokes et al., 2017). 

2.2.2 Inclusion criteria 

To be included in this evidence review, studies had to meet the following criteria:  

 A qualitative or quantitative study that reports patient views relating to the 

treatment of Lyme disease and which reports methods for data collection and 

analysis. 

 A qualitative or quantitative study that reports clinician views, experiences, 

knowledge or behaviours relating to the treatment or management of Lyme disease 

and which reports methods for data collection and analysis. 

 An evaluation of a Lyme disease treatment included in one or more of the NICE 

evidence reviews that includes informal researcher views about factors that help 

or hinder treatments in real world settings.  

2.2.3 Data extraction, quality appraisal and synthesis 

We planned to use thematic analysis (Thomas and Harden, 2008) to inductively code and 

analyse data from qualitative studies and to narratively synthesise evidence from surveys. 
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We planned to assess quality using pre-existing tools as appropriate for appraising 

qualitative evidence (Shepherd et al., 2010) or survey evidence (Wong et al., 2008). 

2.2.4 Quality assurance 

All studies considered for inclusion in the systematic review were screened independently 

by two reviewers using the full text.  

2.2.5 Consultation with patient advocacy groups 

In October 2017, we shared the key findings with eight UK-based patient advocacy groups 

via an online survey and each group was invited to comment.   

Prior to sharing findings, we conducted a series of face-to-face consultations with the 

advocacy groups in July 2017 for our review on experiences of diagnosing Lyme disease 

(Brunton et al. 2017). In these face-to-face consultations, we did not ask participants to 

comment on treatment issues directly, however several participants raised issues relating 

to treatment, which we summarise in this report. Comments relating to Lyme disease 

treatment from both consultation exercises are reported in section 3.1.5.
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3 Findings 

We found insufficient evidence from patient and clinician studies to undertake a 

meaningful synthesis on treatment experiences. Some studies we identified had a partial 

focus on treatment experiences but data were too limited in extent and relevance to 

warrant synthesising. Below we provide an overview of the evidence considered for 

inclusion, but excluded because of these limitations.  

3.1 Overview of available evidence on patient, clinician and researcher experiences 

of treatment for Lyme disease 

3.1.1 Evidence on patient experiences of treatment for Lyme disease 

Nineteen research studies identified from the evidence map focus on the views of patients 

with Lyme disease. However, seventeen of these did not focus on treatment experiences 

and two had only a partial focus.  

Both of these studies, conducted in the USA, provided very limited information: one study 

included qualitative data (Ali et al., 2014) and one quantitative data (Johnson et al., 

2014). From the qualitative study a theme emerged around the use of ‘Unconventional 

therapies to treat chronic Lyme Disease’. The authors described how some patients sought 

out providers who offered long-term antibiotic therapy or complementary and alternative 

therapies (Ali et al., 2014) (p. 5 of 8). The quantitative study reported the reasons why 

some participants were not currently taking antibiotics; for example because they were 

using other treatments, were currently well or in remission, or because of financial 

constraints (Johnson et al., 2014) (p.5 of 21). 

Thus whilst two patient views studies partially meet the criteria for inclusion, the 

limitations of the available data, in terms of a) the extent and/or b) the lack of depth or 

richness, precluded undertaking a meaningful synthesis of evidence on patient 

experiences. 

3.1.2 Evidence on clinician experiences of treating/managing Lyme disease 

Nine research studies identified from the evidence map focus on the knowledge, attitudes 

and behaviours of clinicians with regards to Lyme disease. Whilst five quantitative studies 

included some data relating to clinicians’ treatment practices none focused in-depth on 

treating or managing the condition. The limited data precluded meaningful synthesis.  

3.1.3 Evidence on researcher insights about treatment for Lyme disease 

We examined studies included in the 2017 NICE evidence reviews on efficacy of 

treatments for Lyme disease to explore whether researcher insights and or reflections 

reported in the introduction or discussion sections of the research reports would provide a 

useful lens through which to further understand experiences of treatment. However, this 

source of evidence was deemed too ‘thin’ to produce a useful synthesis. 

3.1.4 Other qualitative evidence on treatment for Lyme disease 

We identified one qualitative study which focuses specifically on treatment for Lyme 

disease but from the perspective of the general public rather than from patients, 
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clinicians or researchers (Macauda et al., 2011). This US-based study explored public 

perceptions about the need for long-term treatment of Lyme disease following persistent 

symptoms.  

3.1.5 Patient advocacy groups views on these findings 

When we asked patient advocacy groups, in October 2017, to comment on the key findings 

of this review, two of the eight groups provided feedback. Both indicated the need for 

future research to focus on patients’ and clinicians’ experiences of Lyme disease 

treatment.  

Similarly, during our face-to-face consultations with eight groups in July 2017, a number 

commented on, and lamented, the lack of evidence on treatment experiences for this 

review, and the lack of evidence on treatment for Lyme disease in general. One noted the 

predominance of evidence from the USA and its limited relevance to the UK because the 

strains of Borrelia commonly found in the UK are different to those found in the USA.   
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4 Discussion and conclusions 

4.1 Gaps and limitations in the evidence base on Lyme disease treatment 

4.1.1 Limited evidence on stakeholder experiences of treatment 

The initial aim of this review was to draw together evidence on the experiences and 

insights of patients, clinicians and researchers with regard to treatment for Lyme disease.  

By doing so, we hoped to aid understanding of factors which might impact on treatment 

effectiveness. However, due to limitations of the evidence this has not been possible. This 

is in contrast with stakeholder experiences of the diagnosis of Lyme disease (Brunton et 

al., 2017).  

4.2 Conclusions  

The current evidence base precludes drawing any conclusions about stakeholder views on 

treatment/management of Lyme disease. The implications below address future research 

needs only.  

4.2.1 Implications for future research 

Qualitative and quantitative research which focuses on patient and clinician experiences 

of treatments for Lyme disease is needed. Qualitative research, and in particular 

embedded qualitative process evaluations of effectiveness studies, would enable 

understanding of the issues and complexities faced by patients and clinicians around 

treatment for Lyme disease. Quantitative survey research would enable understanding of 

how widespread any issues and problems are and how they vary in different populations. 

As such, this research would provide insight into why interventions might or might not be 

effective for particular patient groups.  
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5 Detailed methods 

5.1.1 Review questions 

The review aimed to address the following overarching questions in relation to stakeholder 

experiences of Lyme disease treatment:- 

 What are patients’, clinicians’ and researchers’ perspectives and experiences of 

treatment/management of Lyme disease?  

 How do these perspectives and experiences help us to understand and implement 

findings about treatment effectiveness at different stages of Lyme disease? 

5.1.2 User involvement 

We worked closely with the review commissioners throughout in order to ensure that the 

review is closely aligned with their needs and emerging programme. In particular we 

sought to identify research avenues that would support and complement the evidence 

being assembled by NICE in 2017 to produce a guideline for Lyme disease. 

We also convened a Scientific Advisory Group (AG) of UK and international academics and 

UK policy-makers to obtain specialist expertise and input. The AG provided advice on an 

as-needed basis with regard to technical issues relating to the research questions, 

concepts and definitions as well as strategies for dissemination and impact. Lastly, we ran 

a series of consultations with patient and practitioner groups to help interpret our 

emerging findings in relation to current UK experiences. 

5.1.3 Study identification 

As noted above, the first phase of the project involved producing a systematic evidence 

map covering the whole range of research evidence on Lyme disease in humans. We 

searched 17 electronic databases and conducted additional web-based searching for 

unpublished and grey literature. We included empirical research published in or since 2002 

on Lyme disease in humans. Studies were coded in relation to their topic focus and 

characteristics. The findings of the map coding were then used to identify studies for this 

review. Full details of the methods and findings of the systematic map are available in the 

map report (Stokes et al., 2017). 

5.1.4 Inclusion criteria 

To be included in this review studies from the systematic evidence map needed to meet 

the criteria set out in table 5.1.4 below.  
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Table 5.1.4: Criteria for inclusion in the in-depth review 

To be included in the evidence review on experiences of Lyme treatment studies 
needed to be either of the following:- 

 A qualitative or quantitative that reports a) research methods and b) 
findings about patient views relating to the treatment or care of Lyme 
disease. 

 A qualitative or quantitative study that reports a) research methods and b) 
findings on practitioner views, experiences, knowledge or behaviours 
relating to the treatment or care of Lyme disease. 

 An evaluation of a Lyme treatment intervention that is a) included in one 
or more of the NICE evidence syntheses relating to treatment and b) 
provides the authors’ informal views about factors which may enhance or 
hinder delivery of treatments in real world settings.  

5.1.5 Data extraction and quality appraisal 

Since no studies met the inclusion criteria for this evidence review quality appraisal and 

data extraction were not undertaken.  

However, we had planned to employ an inductive approach for extracting and coding 

qualitative data using line-by-line coding. For quality appraisal we planned to assess any 

included qualitative patient and clinician studies using a modified set of criteria that were 

developed for examining the findings of evaluations of intervention processes in a review 

of behavioural interventions for sexually transmitted diseases in young people (Shepherd 

et al., 2010). The criteria were based on previous work at the EPPI-Centre on assessing the 

quality of qualitative research and process evaluations (Harden, 2007b, Harden, 2007a) 

and the work of others in the field (Popay et al., 2003). For included quantitative data we 

planned to use the quality assessment tool for systematic reviews of observational studies 

(QATSO) (Wong et al., 2008). 

5.1.6 Synthesis methods 

We planned to use thematic analysis (Thomas and Harden, 2008) to inductively analyse 

data from the studies. In this method initial descriptive themes are organised into higher-

order analytical themes that move ‘beyond’ the original findings of the studies in order to 

directly address the review questions. 

5.1.7 Quality assurance 

Screening of full-text of studies of patient views and practitioner experiences was 

undertaken by two reviewers working independently with differences resolved by 

discussion. For assessment of the researcher insights from treatment evaluations, a single 

reviewer conducted initial assessments which were then verified by a second reviewer. 

5.1.8 Consultation on key findings with patient advocacy groups 

In October 2017, following the completion of our analyses, we shared the key findings with 

eight patient groups. The findings were presented as a series of bullet points via an online 

survey and stakeholder groups were invited to comment. We requested that each group 

provide a single collated response for their group. As one group was unable to meet this 

request we had a member of the research team who was not involved in writing up the 

consultation findings collate the response for this group. The collated responses for each 
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group were then assessed to check whether the key findings resonated or not with patient 

groups’ own experiences.  

Prior to sharing findings, we conducted a series of face-to-face consultations with the 

groups in July 2017. The consultations focused on experiences of diagnosis; for further 

details on the methods for these consultations see Brunton et al. (2017). Whilst we did not 

directly ask participants to comment on treatment issues, several participants did raise 

issues relating to treatment.   

Comments relating to Lyme disease treatment from both of these consultation exercises 

are reported in section 3.1.5.  

  



13 

6 References 

Ali, A., Vitulano, L., Lee, R., Weiss, T. R. & Colson, E. R. (2014) Experiences of patients 

identifying with chronic Lyme disease in the healthcare system: a qualitative study. BMC 

Family Practice, 15, 79. 

Berende, A., Ter Hofstede, H. J. M., Vos, F. J., Van Middendorp, H., Vogelaar, M. L., 

Tromp, M., Van Den Hoogen, F. H., Donders, A. R. T., Evers, A. W. M. & Kullberg, B. J. 

(2016) Randomized Trial of Longer-Term Therapy for Symptoms Attributed to Lyme 

Disease. New England Journal of Medicine, 374, 1209-1220. 

Bingham, P. M., Galetta, S. L., Athreya, B. & Sladky, J. (1995). Neurologic Manifestations 

in Children With Lyme Disease. Pediatrics, 96, 1053-1056Brunton, G., Hinds, K., Khatwa, 

M., Burchett, H., Dickson, K., Rojas-Garcia, A., Sutcliffe, K., Sowden, A. J. & Thomas, J. 

(2017) Stakeholder experiences of the diagnosis of Lyme disease: A systematic review. 

London: EPPI-Centre, Social Science Research Unit, UCL Institute of Education, University 

College London. 

Cadavid, D., Auwaerter, P. G., Rumbaugh, J. & Gelderblom, H. (2016) Antibiotics for the 

neurological complications of Lyme disease. Cochrane Database of Systematic Reviews. 

Christen, H.-J., Hanefeld, F., Eiffert, H. & Thomssen, R. (1993). Epidemiology and Clinical 

Manifestations of Lyme Borreliosis in Childhood. A prospective multicentre study with 

special regard to neuroborreliosis. Acta Pædiatrica, 82, 1-76. 

Cullinan, S., Fleming, A., O'mahony, D., Ryan, C., O'Sullivan, D., Gallagher, P. & Byrne, S. 

(2015) Doctors' perspectives on the barriers to appropriate prescribing in older 

hospitalized patients: a qualitative study. British Journal of Clinical Pharmacology, 79, 

860-869. 

Dersch, R., Freitag, M. H., Schmidt, S., Sommer, H., Rauer, S. & Meerpohl, J. J. (2015) 

Efficacy and safety of pharmacological treatments for acute Lyme neuroborreliosis – a 

systematic review. European Journal of Neurology, 22, 1249-1259. 

Harden, A. (2007a) Does study quality matter in systematic reviews that include 

qualitative research? XV Cochrane Collaboration, Sao Paulo, Brazil, 23rd to 27th October. 

Harden, A. (2007b) The quality of qualitative evidence: a review of assessment tools. 

Seventh Annual International Campbell Colloquium, May 14th to 16th, 2007, London, 

England. 

JLA (2012). Lyme disease top 10 [Online]. Available from 

http://www.jla.nihr.ac.uk/priority-setting-partnerships/lyme-disease/top-10-priorities. 

London: James Lynd Alliance. Updated: 2017. 

Johnson, L., Wilcox, S., Mankoff, J. & Stricker, R. B. (2014) Severity of chronic Lyme 

disease compared to other chronic conditions: a quality of life survey. PeerJ, 2, e322. 

Lucas, P. J., Cabral, C., Hay, A. D. & Horwood, J. (2015) A systematic review of parent 

and clinician views and perceptions that influence prescribing decisions in relation to 



14 

acute childhood infections in primary care. Scandinavian Journal of Primary Health Care, 

33, 11-20. 

Macauda, M., Erickson, P., Miller, J., Mann, P., Closter, L. & Krause, P. J. (2011) Long-

Term Lyme Disease Antibiotic Therapy Beliefs Among New England Residents. Vector-

Borne and Zoonotic Diseases, 11, 857-862. 

Popay, J., Arai, L., Roberts, H. & Roen, K. (2003) Preventing accidents in children – how 

can we improve our understanding of what really works? London: Health Development 

Agency. 

Public Health England 2016. Ticks and your health: Information about tick bite risks and 

prevention. London: Public Health England. 

Rashid, M. A., Edwards, D., Walter, F. M. & Mant, J. (2014) Medication Taking in Coronary 

Artery Disease: A Systematic Review and Qualitative Synthesis. Annals of Family Medicine, 

12, 224-232. 

Rebman, A. W., Aucott, J. N., Weinstein, E.R., Bechtold, K. T., Smith, K. C. & Leonard, L. 

(2017). Living in Limbo. Qualitative Health Research, 27, 534-546. 

Shepherd, J., Kavanagh, J., Picot, J., Cooper, K., Harden, A., Barnett-Page, E., Jones, J., 

Clegg, A., Hartwell, D., Frampton, G. K. & Price, A. (2010) The effectiveness and cost-

effectiveness of behavioural interventions for the prevention of sexually transmitted 

infections in young people aged 13-19: a systematic review and economic evaluation. 

Health Technology Assessment, 14, 1-230. 

Stanek, G., Fingerle, V., Hunfeld, K. P., Jaulhac, B., Kaiser, R., Krause, A., Kristoferitsch, 

W., O’Connell, S., Ornstein, K., Strle, F. & Gray, J. (2011). Lyme borreliosis: Clinical case 

definitions for diagnosis and management in Europe. Clinical Microbiology and Infection, 

17, 69-79. 

Stanek, G. & Strle, F. (2003). Lyme borreliosis. The Lancet, 362, 1639-1647. 

Stanek, G., Wormser, G. P., Gray, J. & Strle, F. (2012). Lyme borreliosis. The Lancet, 379, 

461-473. 

Stokes, G., Blanchard, L., Dickson, K., Burchett, H., Brunton, G., Richardson, M., Jones-

Diette, J., Lorenc, T., Khatwa, M., Hinds, K., Walker, R. & Sutcliffe, K. (2017). Research 

on Lyme disease in humans: A systematic evidence map. London: Department of Health 

Reviews Facility. 

Sullivan, G. M. (2011) Getting Off the “Gold Standard”: Randomized Controlled Trials and 

Education Research. Journal of Graduate Medical Education, 3, 285-289. 

Thomas, J. & Harden, A. (2008) Methods for the thematic synthesis of qualitative research 

in systematic reviews. ERSC National Centre for Research Methods. 

Wong, W. C., Cheung, C. S. & Hart, G. J. (2008). Development of a quality assessment tool 

for systematic reviews of observational studies (QATSO) of HIV prevalence in men having 

sex with men and associated risk behaviours. Emerging Themes in Epidemiology, 5, 23. 



15 

Wormser, G. P., Dattwyler, R. J., Shapiro, E. D., Halperin, J. J., Steere, A. C., Klempner, 

M. S., Krause, P. J., Bakken, J. S., Strle, F., Stanek, G., Bockenstedt, L., Fish, D., Dumler, 

J. S. & Nadelman, R. B. (2006). The Clinical Assessment, Treatment, and Prevention of 

Lyme Disease, Human Granulocytic Anaplasmosis, and Babesiosis: Clinical Practice 

Guidelines by the Infectious Diseases Society of America. Clinical Infectious Diseases, 43, 

1089-1134. 

 



16 

Appendices 

Appendix 1: Example search strategy 

MEDLINE (via Ovid) search strategy 

1 exp Lyme Disease/ (9589) 

2 (lyme or lymes or lyme's).ti,ab. (9797) 

3 borreliosis.ti,ab. (3230) 

4 neuroborreliosis.ti,ab. (1024) 

5 (borrelia$ adj2 arthritis).ti,ab. (38) 

6 (erythema adj2 migrans).ti,ab. (1471) 

7 1 or 2 or 3 or 4 or 5 or 6 (12593) 

8 exp Borrelia burgdorferi Group/ (6501) 

9 (borrelia adj (burgdorferi or afzelii or garinii)).ti,ab. (7347) 

10 (b adj (burgdorferi or afzelii or garinii)).ti,ab. (4289) 

11 8 or 9 or 10 (8983) 

12 7 or 11 (14245) 

13 exp animals/ not humans/ (4279323) 

14 12 not 13 (11450) 
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Appendix 2: Flow of literature through the review 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Records removed:  

N = 31,094 

Duplicates: N = 29,561 

Year and publication types: N = 1,533 

Criteria on which reports 

were excluded (full text) 

Exclusion 1 - Date: 

Published before 2002 

Exclusion 2 – Focus: Not 

Lyme, borrelia, borreliosis 

Exclusion 3 – Evidence: Not 

empirical evidence 

Exclusion 4 – Population: 

Not humans 

Exclusion 5 – Biological 

mechanisms/markers 

Exclusion 6 – Language: 

Not in English 

Exclusion 7 – Registrations 

of trials 

Exclusion 8 – Case Reports 

Total records 

N = 52,268 

Full reports included in descriptive map 

N = 1,098 

Excluded on abstract  

N = 13,621 

Exc 1: 84 

Exc 2: 2,462 

Exc 3: 4,289 

Exc 4: 4,216 

Exc 5: 2,504 

Duplicates: 66 

Total records screened 

N = 21,174 

 

Full reports retrieved and screened 

N = 7,553 

Treatment studies 

N=78 

 

 

Full reports not available:  

N = 29 

 

Excluded on full report  

N = 6,426 

Exclusion 1: 3,960 

Exclusion 2: 190 

Exclusion 3: 1,249 

Exclusion 4: 94 

Exclusion 5: 166 

Exclusion 6: 731 

Exclusion 7: 36 

 

 

Criteria on which reports 

were excluded (abstract) 

Exclusion 1 - Date: 

Published before 1980 

Exclusion 2 – Focus: Not 

Lyme, borrelia, borreliosis 

Exclusion 3 – Evidence: Not 

empirical evidence 

Exclusion 4 – Population: 

Not humans 

Exclusion 5 – Biological 

mechanism/markers 

Studies focusing predominantly on experiences of 

diagnosis but with some limited focus on treatment 

N = 2 patient studies 

N = 5 clinician studies  

Diagnosis studies 

N=310 

 

 

Studies focusing on 

experiences of 

treatment 

N = 0 
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