Case Report

Arthritis Following Recombinant Outer Surface
Protein A Vaccination for Lyme Disease
CARLOS D. ROSE, PAUL T. FAWCETT, KATHLEEN M. GIBNEY

ABSTRACT. As more individuals receive outer surface protein A (OspA) vaccination, adverse effects not detected

during phase III clinical trials may become apparent. Although arthritis has been described following

o

other human vaccines, we found no reports of human cases after Lyme disease vaccination. We
describe 4 males (2 children, 2 adults) who developed arthritis following recombinant OspA vacci-
nation. The potential arthritogenic effect of OspA suggested by in vitro and animal studies finds 2
clinical correlate in these 4 cases. (J Rheumatol 2001;28:2555-7)
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Arthritis has been observed after use of a number of human
vaccines!'?. Inoculation with recombinant outer surface
protein A (OspA) for immunization against Lyme disease
has not, to our knowledge, been associated with arthritis
during either the clinical trials® or the postmarketing phase.
We describe 4 individuals who experienced articular symp-
toms after OspA vaccination.

Concerns about potential arthritogenic effects of OspA
were raised after the establishment of homology between
OspA, a plasmid coded protein on the surface of Borrelia
burgdorferi, and the human lymphocyte adhesion molecule
LFA-14. As a result of molecular mimicry, an autoimmune
arthritis with persistent lymphocyte activation in the
synovium of a predisposed individual could ensue’. Further,
a recently published animal study reveals that arthritis can
occur when hamsters receive repeat immunization with
OspA®.

The cases were gathered from 2 different sources. Cases
1 and 2 were seen in consultation at our pediatric rheuma-
tology service and both were participants in the Pediatric
Safety Trials of OspA vaccination, a clinical trial sponsored
by the vaccine manufacturer. Cases 3 and 4 were part of our
own vaccine trial. Briefly, this prospective study involved
20 adult hospital employees who consented to participate in
a longitudinal investigation of the evolution of the immune
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ARTHRITIS

response to OspA vaccination. All received the approved
LYMErix 30 pg (SmithKline Beecham Biologicals,
Rixensart, Belgium) according to manufacturer’s specifica-
tions. The results of this volunteer study have bee
reported’. ;
Inoculations. Patients 1 and 2 received recombinant OspA
as part of the active arm of the Phase IIT sponsored study.
Patients 3 and 4 were hospital employees who chose to
receive the vaccine as protection against Lyme disease. Our
Institutional Review Board approved both studies.

Serologic testing. IgG antibodies to B. burgdorferi were
assessed by Escherichia coli-adsorbed ELISA and IgG and
IgM antibodies were measured by Western blot”s8, Briefly,
B. burgdorferi strain B31 (American Type Culture
Collection) were grown at 29°C in BSK medium. Sera for
ELISA testing were diluted 1:80 in E. coli solution and
added to microtiter wells containing a 10,000 x g super-
natant fraction of sonicated B. burgdorferi. After incuba-
tions and substrate addition the optical density was
determined for each microtiter well and converted to an
equivalent titer value, with a titer > 1:80 considered posi-
tive. Western blots were prepared by transferring B.
burgdorferi separated in 11% sodium dodecyl sulfate-poly-
acrylamide gels to nitrocellulose membranes using a
semidry blot system. The membranes were cut into strips
after blocking with bovine serum albumin, then reacted with
sera and developed using a biotin-streptavidin system. For
interpretation of Western blots, 2 sets of criteria were
applied: (1) in-house criteria, (2) the Dearborn criteria’.

CASE REPORTS

Case 1. This 9-year-old boy had the 3rd dose of OspA July 13, 1999. At the
end of August, he developed bilateral knee pain with right knee swelling.
The symptoms resolved in 4 days. On September 27, he developed a 3 day
period of right elbow swelling. In early November, he had left hip arthritis.
On November 24, right ankle arthritis was noted, and on the 29th, right
thumb swelling was detected. His medical, family, and social histories were
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Both occurred after sensitization and in coincidence with the acquisition of
peak antibody level.

DISCUSSION

It is mot surprising that vaccines containing a protein(s)
encoded by an organism capable of inducing arthritis during
natural infection could induce or modify rheumatic symp-
toms. That phenomenon has been well documented for 2
other arthritogenic infections, hepatitis B and rubelia.

These 4 cases Tepresent a spectrum of possible challenges
for the clinician practicing in areas endemic for Lyme
disease as more individuals receive recombinant OspA.
First, OspA vaccine is capable of inducing transient arthritis
in humans after the 2nd dose (Cases 3 and 4). It appears to
be benign in the long term, polyarticular, symmetrical, and
acutely disabling. The prolonged flexor tenosynovitis in our
4th case manifested as trigger finger, however, suggests that
symptoms could persist as well. In an infected individual
(Case 1), the challenge with OspA may have modulated the
clinical pattern of presentation. In this case, a severe and
persistent polyarticular arthritis was observed. His symp-
toms could be attributed solely to infection; however, the
temporal association with inoculation and perhaps more
important the atypical presentation (polyarticular disease)
suggest that OspA played at least a triggering/modulating
role. Finally, case 2 Tepresents persistent pauciarticular
arthritis following vaccination, Iikely a vaccine reaction.
Because his Western blot showed reactivity to bands other
than 31 kDa, a decision to treat was made despite our
persuasion that he was not infected, based on our previous
investigations on vaccine induced Western blot reactivity.
Although transient pauciarticular arthritis could be caused
by a number of other diseases (almost always inflammation
among children), the lack of alternative triggers, the
temporal association between vaccination and disease onset,
and the resolution of symptoms over time suggest vaccine
induction.

Roughly 10% of patients with Lyme arthritis experience
persistent disease beyond one year despite antibiotic
therapy'2. Very few, however, will still harbor DNA from the
spirochete in their synovial fluid 3 months after treatment!3,
a finding that suggests a noninfectious mechanism for most
of them. Instead, host and bacterial factors have been postu-
lated as the causes of disease persistence. HLA-DRB1*0401
was found to be significantly more frequent among those
patients with persistent disease. Also, the same investigators
found an unusually high frequency of antibodies to OspA
(31 kDa) and OspB in the Western blot of patients with
prolonged arthritic disease'. This led to further efforts to
characterize the immune response to OspA among such
individuals. In a T cell proliferation study it was found that
“peptide 15” (aa154-173) of recombinant OspA elicited a
vigorous T cell response (secretion of Y-interferon) in
patients with prolonged arthritis, particularly those who
carried HLA-DRB1*04015. These findings raised concems

about the arthritogenic potential of OspA. Further, partial
homology with the adhesion molecule hI FA-] and “peptide
8" of OspA added interest to the molecular mimicry mode]
to explain persistent arthritis. hLFA-1 had a favorable
predicted binding at the antigen binding groove of the
DRB1*0401 moiety, and it is capable of eliciting in vitro T
cell response among patients with prolonged Lyme arthritis.

Our findings provide clinical support for postinfectious
and mimicry models by revealing the capacity of OspA to
induce acute arthritis, the possibility of it being associated
with a more protracted form of arthritis, and perhaps a
modulating effect in individuals who have concurrent Lyme
infection. In all cases the disease was self-limiting and to
our knowledge inconsequential in the long term.
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