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Abstract

In our cross-sectional sample of 7289 serologic tests for Lyme disease, we identified 167 instances
of a positive IgM immunoblot but a negative IgG immunoblot test result. Considering that only
71% (95% CI 64%-78%) of patients had Lyme disease, a positive IgM immunoblot alone should
be interpreted with caution to avoid over-diagnosis of Lyme disease.

Current diagnostic testing for Lyme disease lacks sensitivity during early infection.
Localized disease, which manifests with the distinctive erythema migrans (EM) skin lesion,
can be diagnosed clinically in endemic areas. All later manifestations, however, require
serologic testing to distinguish Lyme disease from other diseases with similar presentations.
The current diagnostic standard for Lyme disease is performance of an enzyme
immunoassay (EIA) followed by IgM and IgG immunaoblots in cases of a positive or
equivocal EIA. IgM reactivity to at least 2 of 3 tested antigens is a biomarker of early
infection and is a component of the currently recommended 2-tiered serologic testing
algorithm. In a recent adult study, almost one-third of positive IgM immunaoblots alone were
obtained from adults who were unlikely to have Lyme disease. However, the clinical
significance of a positive Lyme disease IgM immunoblot result alone has not been
rigorously evaluated in children. To this end, we examined the clinical presentations of
children from a highly endemic region with a positive IgM immunoblot alone.

Methods

We performed a retrospective cross-sectional study at Boston Children's Hospital located in
a Lyme disease-endemic area (Boston, Massachusetts). The institutional review board
approved the study protocol with waiver of informed consent. We identified patients
serologically tested for Lyme disease through an electronic query of the institutional data
warehouse. We included individuals 21 years of age and younger who had a Lyme EIA
obtained between January 1, 2007, and June 30, 2014. We included multiple Lyme disease
tests from the same patient over the study period.
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All serologic Lyme disease tests from the study institution were performed at a single
commercial reference laboratory (ARUP National Laboratories, Salt Lake, Utah). This
laboratory used a Borrelia burgdorferi quantitative whole cell sonicate EIA, followed by
reflex IgM and IgG immunoblot (MarDx; Trinity Biotech, Tray, Ireland) testing for those
with a positive or equivocal EIA (=1.0) in accordance with recommended testing standards.
We limited our primary analysis to children who had a positive EIA followed by a positive
Lyme IgM immunoblot but a negative IgG immunoblot. For all eligible children, we
abstracted the following data from the medical record: demographics (age, sex), clinical
presentation, and duration of symptoms.

We considered the following clinical syndromes to be compatible with Lyme disease: early
localized (EM), early disseminated (multiple EM, meningitis, radiculoneuropathy, or
carditis), and late (arthritis). In our study population, children with signs compatible with
early or early disseminated Lyme disease with duration of <60 days had Lyme disease.
Those with nonspecific clinical findings, late manifestations of Lyme disease, or duration of
signs >60 days did not have Lyme disease. Conventionally, duration of symptoms >1 month
is recommended as a cutoff beyond which the IgM should be disregarded. We extended this
interval to 60 days given the difficulty of identifying precisely the duration of symptoms
from the medical record. As children with late Lyme disease should have a robust 1gG
response, a positive IgM alone was not deemed diagnostic of Lyme arthritis.

Our primary analysis was the proportion of children with a positive IgM immunoblot who
had Lyme disease. We utilized SPSS ver. 23.0 (SPSS Inc, Chicago, Illinois) for all data
analysis.

Over the 7-year study period, 7289 Lyme disease tests were obtained from 7043 unique
patients. Reflex immunoblots were performed for the 1216 (17%) specimens with a positive
or equivocal EIA result. Of the tests with confirmatory immunoblots performed, we
identified 167 cases with positive IgM and negative 1gG immunoblot result (2.2% of Lyme
tests) from 167 unique children (Figure; available at www.jpeds.com). The median patient
age was 10.9 years (IQR 7.5 years to 14.6 years), and 106 (64%) were male.

Of these 167 children, 58 (35%) had EM, 71 (43%) had signs compatible with early-
disseminated Lyme disease, 14 (8%) with late Lyme disease, and 24 (14%) had nonspecific
clinical presentations. Of the 71 children with signs compatible with early-disseminated
Lyme disease, 38 had radiculoneuropathy, 28 had meningitis, and 5 had carditis. The 10
children who had signs lasting more than 60 days did not have Lyme disease. Additionally,
the 14 children with arthritis and the 24 with nonspecific signs of <60 days duration did not
have Lyme disease. Only 3 children had a repeat immunoblot performed at the study
institution, of which 1 result was negative, and 2 had a persistently positive IgM and
negative 1gG result. Overall, 119 of the 167 children with a positive IgM immunoblot alone
had Lyme disease (71.2%; 95% CI 64.0%-77.6%).

J Pediiatr. Author manuscript; available in PMC 2017 July 01.


http://www.jpeds.com

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Lantos et al. Page 3

Discussion

Among children with a positive IgM immunoblot alone, we have found that more than one-
quarter were obtained from children who were unlikely to have Lyme disease. We
considered a positive IgM immunaoblot alone from a child who lacked clinical features
specific for Lyme disease, had a long duration of illness, or had late manifestations as a false
positive test result. Our study is consistent with a recent adult study in which approximately
one-half of positive IgM immunoblots alone were false positive results. A false positive IgM
immunoblot may lead to diagnostic uncertainty and the potential for over-diagnosis of Lyme
disease.

The IgM immunoblot is a valuable test in early Lyme disease, given the relatively slow
appearance of 1gG antibodies. On the other hand, the potential for false positive IgM results
impairs its diagnostic value. Investigators have reported a specificity of 96% for the IgM
immunoblot compared with clinically relevant control specimens. With more than 3.4
million Lyme disease tests ordered annually in the US, this specificity would yield 136 000
false positive IgM immunoblots. Over-reading of weak IgM bands is responsible for some
false positive results.

Our findings underscore the importance of patient selection in Lyme disease testing, as the
inferential value of a positive test depends greatly on the population being tested. The
positive predictive value of the IgM immunoblot is low in patients who lack clinical features
of Lyme disease. A prior model has suggested that Lyme disease testing should be restricted
to patients whose pretest probability of Lyme disease is at least 20%, such as patients in
endemic areas with classic Lyme disease-associated syndromes such as meningitis, 7th
cranial nerve palsy, and arthritis.” For less specific clinical presentations, the likelihood of a
false positive test may exceed that of a true positive.

Our study has several important limitations. First, our study was retrospective and we relied
on accurate documentation for clinical signs and duration. However, we used objective
abstraction criteria and had minimal missing data. Second, as all Lyme disease immunoblots
were performed using a single commercial kit, our results may not be applicable to other
assays. Third, we did not have many follow-up Lyme serologic tests in our cross-sectional
study. Therefore, some of the children with potentially false positive IgM immunoblots may
have developed positive IgG immunoblot results on follow-up testing. Fourth, we relied on
the current “gold standard” for diagnosis of Lyme disease: EM lesion or a positive acute 2-
tiered serology in the appropriate clinical scenario. As we did not obtain convalescent
serology, we may have misclassified children with early Lyme disease. Although this gold
standard is inherently flawed, more definitive tests such as Borrelia culture are seldom
available and clinicians must rely on the best available diagnostic tests to make clinical
decisions. Finally, our study was conducted at a pediatric referral center located in a Lyme
disease endemic area, and our findings may not be generalizable to all clinical settings.

The Lyme disease IgM immunoblot is valuable in the diagnosis of early Lyme disease in
children. However, a positive IgM and a negative IgG in a child with a long duration of
symptoms, late manifestations, or nonspecific clinical presentation is likely a false positive
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result for Lyme disease. Clinicians should only obtain Lyme testing in children with a
clinical constellation consistent with potential Lyme disease. A positive IgM immunoblot
test result alone should be interpreted with caution to avoid Lyme disease over-diagnosis.
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Glossary

EIA Enzyme immunoassay

EM Erythema migrans
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7289 Lyme disease
EIA ordered

6063 (83%) 1226 (17%) positive
negative EIA or equivocal EIA

372 (30%) negative
immunoblot

476 (55%) positive
1gG immunoblot

Figure.

Lyme serology results for study patients.

854 (70%) positive
immunoblot

211 (25%) positive
IgM and I1gG
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167 (20%) positive
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