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Abstract

Background: ‘‘Post-Lyme disease syndrome’’ refers to prolonged subjective symptoms after antibiotic treatment
and resolution of an objective manifestation of Borrelia burgdorferi infection (Lyme disease). ‘‘Chronic Lyme
disease’’ is a vaguely defined term that has been applied to patients with unexplained prolonged subjective
symptoms, whether or not there was or is evidence of B. burgdorferi infection.
Objective: To determine if the population of patients with chronic Lyme disease differs from the populations of
patients with either Lyme disease or post-Lyme disease syndrome by examining the gender of patients with these
diagnoses.
Methods: Data on gender were compiled in this cross-sectional study based on a systematic review of published
studies of antibiotic treatment in United States patients with post-Lyme disease syndrome (n¼ 184) or chronic
Lyme disease (n¼ 490), and on cases of adults with Lyme disease reported to the Centers for Disease Control
and Prevention from 2003 to 2005 (n¼ 43,282).
Results: Patients with chronic Lyme disease were significantly more likely to be female than were patients
diagnosed with either Lyme disease (odds ratio [OR] 2.42, 95% confidence interval [CI] 1.98–2.94, p< 0.0001) or
with post-Lyme disease syndrome (OR 2.32, 95% CI 1.62–3.34, p< 0.0001).
Conclusions: Patients with chronic Lyme disease differ with regard to gender from those with either B. burg-
dorferi infection or post-Lyme disease syndrome. This finding suggests that illnesses with a female preponder-
ance, such as fibromyalgia, chronic fatigue syndrome, or depression, may be misdiagnosed as chronic Lyme
disease.

Introduction

The typical objective manifestations of Borrelia burg-
dorferi infection (Lyme disease) include a characteristic

skin lesion called erythema migrans, certain neurologic and
cardiac manifestations, and pauciarticular arthritis, all of
which usually respond well to conventional antibiotic thera-
py.1 Despite resolution of the objective manifestations of
Lyme disease after antibiotic therapy, a small minority of
patients will continue to complain for more than 6 months of
subjective symptoms that may include fatigue, musculoskel-
etal pain, difficulties with concentration or short-term mem-
ory, or all of these symptoms. The term ‘‘post-Lyme disease
syndrome’’ has been used to refer to the subset of such pa-
tients who are functionally impaired.1–3 Although there has
been variability in the particular criteria employed by differ-
ent investigators to diagnose post-Lyme disease syndrome,
there is general agreement on the absolute requirement for an
antecedent infection with B. burgdorferi.1–4

A small number of practitioners (often self-designated as
Lyme-literate physicians) have introduced the term ‘‘chronic
Lyme disease’’ to describe patients with similar kinds of
subjective symptoms, with or without credible evidence (ei-
ther clinical or from the laboratory) of a preceding or current
infection with B. burgdorferi.4,5 Such patients often receive
very prolonged courses of antimicrobial treatment as well as
other less conventional therapies, although there is convinc-
ing evidence that these are without benefit.4 Reevaluation of
patients who might have been labeled as having chronic Lyme
disease at academic Lyme disease referral centers has con-
sistently shown that the majority of such patients do not have
post-Lyme disease syndrome and, indeed, have no credible
evidence of ever having been infected with B. burgdorferi.4,6–8

Some of these misdiagnosed patients have instead had a va-
riety of other treatable medical conditions, such as depression
or rheumatoid arthritis.6,7 The appropriate diagnosis for
many of the other patients has been fibromyalgia, chronic
fatigue syndrome, or unexplained medical symptoms that do
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not meet established criteria for either fibromyalgia or chronic
fatigue syndrome.4,6–8

Because there is no case definition or definitive laboratory
test to identify patients with a diagnosis of chronic Lyme
disease, systematic clinical evaluation of such patients is dif-
ficult. The diagnosis is based entirely on the clinical judgment
of a Lyme-literate physician.4,5 Systematic assessments of
such patients by other than Lyme-literate physicians have
been limited to patients who have sought a second opinion
from practitioners based at academic health centers and, thus,
may not be a representative sample of such patients.6–8

In contrast to Lyme disease, which is more common in
men,9 both fibromyalgia and chronic fatigue syndrome
(conditions that may mimic symptoms of patients with
chronic Lyme disease) are more common in women.10–13 If
chronic Lyme disease is directly related to ongoing infection
with B. burgdorferi, one might expect that the proportion of
men and women who have this diagnosis would be similar to
the proportions among persons diagnosed with Lyme disease
in the general population, as well as among those with post-
Lyme disease syndrome. On the other hand, if there is a
substantial difference in the gender of patients with chronic
Lyme disease, it is additional evidence that this disease is
unrelated to infection with B. burgdorferi. To this end, we
compared the gender of patients with chronic Lyme disease
with those with either post-Lyme disease syndrome or Lyme
disease reported to the Centers of Disease Control and Pre-
vention (CDC).

Materials and Methods

Data on the gender of patients in studies of antibiotic
treatment of chronic Lyme disease and all the controlled an-
tibiotic treatment trials of patients with post-Lyme disease
syndrome in the United States were tabulated.2,3,14–16 Studies
were identified based on a review of the English language
literature of publications listed in PubMed as of December 31,
2007, using the search term: ‘chronic Lyme disease’ and
treatment. The bibliographies of selected articles found in the

search were also reviewed. The gender of adult Lyme disease
patients in the United States was determined based on cases
reported to the CDC.9 Odds ratios (ORs) and their associated
95% confidence intervals (CIs) were calculated using stan-
dard techniques. The statistical significance of differences
between groups was determined using the chi-square test
(two-tailed).

Results

Of the 43,282 cases of Lyme disease in persons�20 years of
age reported to the CDC between 2003 and 2005 on which
data about age and gender were complete (97% of reported
cases), 20,755 were females (48.0%).9 Three clinical trials of
antibiotic treatment of post-Lyme disease syndrome met the
inclusion criteria; 90 of the 184 subjects in these studies
(48.9%) were females (Table 1).2,3 The ratio of females=males
did not differ significantly among the three studies ( p¼ 0.30)
and was not statistically significantly different from the ratio
of females=males among the 43,282 cases of adults reported to
CDC from 2003 to 2005 (OR 1.04, 95% CI 0.77–1.40, p¼ 0.80).

We were able to identify three studies of antibiotic treat-
ment of patients with chronic Lyme disease (all of which were
uncontrolled studies) (Table 1).14–16 The ratio of females=
males did not differ significantly among the three studies
( p¼ 0.12). Of the 490 subjects in the three trials of antibiotic
treatment of patients with chronic Lyme disease, 338 (69.0%)
were females. The proportion of females in the subjects with
chronic Lyme disease differed substantively both from the
proportion of females among subjects with post-Lyme disease
syndrome (OR 2.32, 95% CI 1.62–3.34, p< 0.0001)2,3 and from
that among reported cases of Lyme disease in adults in the
United States from 2003 to 2005 (OR 2.42, 95% CI 1.98–2.94,
p< 0.0001).9 The proportion of females in the 1997 report on
chronic Lyme disease,14 which had the lowest proportion of
females among all of the trials of patients with chronic Lyme
disease, nevertheless had a significantly greater proportion of
females than the proportions in the studies of post-Lyme
disease syndrome (OR 1.91, 95% CI 1.27–2.89, p¼ 0.001)2,3 or

Table 1. Gender of Patients in Three Studies of Antibiotic Treatment for Chronic Lyme Disease

and in Three Controlled Treatment Trials of Post-Lyme Disease Syndrome

First
author

Reference
Number

Time period
of study

Year
published

No. of
females

Number of
males

Female=Male
ratio

Age of
subjects
in years Comment

Chronic Lyme Disease
Donta 14 1988–1995 1997 154 84 1.8 Mean 39 Gender not given

for 39 subjects
Fallon 15 1993–? 1999 16 7 2.3 Mean 42.7
Donta 16 1992–1997 2003 168 61 2.8 Median 41 Gender not given

for 6 subjects
Total 338 152 2.2

Post Lyme Disease Syndrome
Klempner 2 1997–2000 2001 33 45 0.7 Mean 54–55 All subjects were

seropositivea

Klempner 2 1997–2000 2001 28 23 1.2 Mean 51–52 All subjects were
seronegativea

Krupp 3 1995–1997 2003 29 26 1.1 Mean 47–48 67% were
seropositivea

Total 90 94 0.96
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in adults with Lyme disease reported to CDC from 2003 to
2005 (OR 1.99, 95% CI 1.51–2.51, p< 0.0001).9

Discussion

This study demonstrates that patients in studies of treat-
ment of chronic Lyme disease are more likely to be female
than are patients either in studies of treatment of post-Lyme
disease syndrome or in adult patients with Lyme disease in
the United States reported to the CDC between 2003 and 2005.
Gender was neither an inclusion nor an exclusion factor in any
of the studies nor were conditions that are known to be as-
sociated with female gender, such as fibromyalgia, if these
conditions developed after the diagnosis of Lyme disease.
These findings suggest that patients who are labeled as hav-
ing chronic Lyme disease comprise a different population
from patients who are symptomatic because of either current
or past infection with B. burgdorferi. The findings are consis-
tent with those of prior investigations in which patients with
putative Lyme disease were reevaluated at academic Lyme
disease referral centers.6–8 Those studies were the first to
suggest that large numbers of patients were being inappro-
priately treated with often prolonged courses of antibiotic
therapy for a presumptive infection with B. burgdorferi that
they did not actually have. Many of the patients described in
those reports would likely have been labeled as having
chronic Lyme disease, although that term was not used as a
diagnosis in those reports.

Why are patients who never had B. burgdorferi infection
labeled with the diagnosis of and treated for chronic Lyme
disease? One factor appears to be the use of diagnostic tests
with extremely poor specificity. For example, in the two
largest studies of patients with chronic Lyme disease consid-
ered here,14,16 the specificity of the criteria used by the inves-
tigators to interpret the immunoblots that confirmed the
presence of antibody to B. burgdorferi was subsequently
demonstrated by other investigators to be only about 60%4; the
third study did not use 2-tier serological testing and did not
specify what criteria were used to interpret immunoblots.15

Lyme disease may be one of the infectious triggers of fi-
bromyalgia.7,17,18 In two small studies, the ratio of females=
males in patients with fibromyalgia that followed Lyme dis-
ease was about 2:1,17,18 which is somewhat lower than this
ratio in reports of patients with fibromyalgia in most other
clinical settings (9:1).10,11 In another study, however, the ratio
of females=males in patients whose fibromyalgia developed
coincident with Lyme disease was >9:1.19

The predominance of females among patients with chronic
Lyme disease in studies of antibiotic therapy may shed some
light on the nature of the problem being misdiagnosed as
chronic Lyme disease. Based on the experience of academic
Lyme disease referral centers,6,7 it seems reasonable to sur-
mise that many of these patients had fibromyalgia, chronic
fatigue syndrome (reports about which indicate a female=
male ratio of up to 3:112,13), depression (female=male ratio of
about 2:120), or unexplained symptoms that did not meet
criteria for either fibromyalgia or chronic fatigue syndrome
(there is also usually a female preponderance in patients with
unexplained symptoms that do not meet criteria for either
fibromyalgia or chronic fatigue syndrome7,20–23).

Our study has several limitations. One is the relatively small
number of patients with post-Lyme disease syndrome who

were available to be analyzed. This is likely because very few
patients actually develop significant long-term functional
impairment after a true episode of Lyme disease. When in-
vestigators have sought to study patients with severe func-
tional impairment after an episode of documented Lyme
disease, it has been very difficult to identify such patients for
enrollment into clinical trials.4 The vast majority of patients
with chronic Lyme disease included in our analysis came from
the practice of a single clinician and, thus, may not be repre-
sentative of patients diagnosed by other practitioners. Data on
the number of patients diagnosed annually with chronic Lyme
disease in the United States do not exist. Given the inherent
imprecision of the diagnosis of chronic Lyme disease, some
degree of heterogeneity between different groups of such pa-
tients would be anticipated. Female preponderances of 1.5:124

and 1.6:125 were reported for 97 patients and 73 patients with
chronic Lyme disease, respectively, in studies (which did not
meet criteria for inclusion in our analysis) by other investiga-
tors who were studying laboratory testing in these patients.

In conclusion, the observed predominance of females
among patients with chronic Lyme disease in studies of an-
tibiotic therapy is consistent with the impression of numerous
investigators that the term ‘‘chronic Lyme disease’’ is a mis-
nomer.4,26,27 Chronic Lyme disease is clearly different from
what has been referred to as ‘‘post-Lyme disease syndrome,’’
although some patients with post-Lyme disease syndrome
may carry a diagnosis of chronic Lyme disease.4 Evidence
indicates that the majority of patients with chronic Lyme
disease have never been infected with B. burgdorferi and, in-
stead, suffer from a number of other diseases or symptom
complexes that are often associated with a predominance of
females.4,6–8,18,19
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