












Figure 1 Case Illustration. CDC Case #6,1.0.#111. MO EM rash, right foot, transient
atrial fibrillation. Figure 2 Modified Dieterle stain of EM biopsy in figure 1 showing
a dermal spirochete. Photo courtesy of Dr. P. Duray, M.D., Harvard . Figure 3 Histol
ogy of EM biopsy, case in figure 1 & 2, showing a dense lymphoplasmacellular infil
trate consistent with erythema migrans (Photo courtesy of P. Duray, M.D., Harvard).
Figure 4 Missouri EM, Bollinger County; (insert: Steiner-Steiner silver stain showing
a dermal spirochete in his EM biopsy). Figure 5 "Target" lesion characteristic of EM,
Scott County. Figure 6 MO EM after lone star tick bite. Figure 7 Histology of EM in
figure 6. Photo courtesy of P. Duray, M.D., Harvard. Also, on modified Dieterle stain of
this biopsy, a dermal spirochete was visualized. Figure 8 Lone star tick midgut smear
showing spirochetes. Figure 9 OS, CDC Case #21, ]0#133 - positive CDC FLA ELISA
in 1991, and positive IgM and ]gG ELISA by Dr. RJ. Johnson. Figure 10 Modified
Dieterle stain showing a dermal spirochete in CDC case #21, figure 9. Photo courtesy
of P. Duray, M.D., Harvard. Figure 11 CDC Case #1,10 #116 (also seroconverted to Q
fever) and seroconverted to Lyme with ]gG ELISA by Dr. RJ. Johnson. Figure 12 K.K.
CDC study case. Enlarging rash noticed three weeks after tick bite while turkey hunt
ing in Phelps County. PCR was positive for Lyme disease; Figure 13 PH CDC Case#5,
10 #105 . Figure 14 FN CDC Case #7,10 #132 . Figure 15 BW CDC Case #22,10#127.
Figure 16 LH CDC Case #4, ]0#145. Figure 17 CP CDC Case #8. 10#140, CDC
WCS ELISA seroconversion. Figure 18 LA CDC Case #18, 10#119. Figure 19 BT
CDC Case #9,10#113. Figure 20 CC CDC Case #3,10#121 (seroconverted on WCS
ELISA). Figure 21 LL CDC Case #2, 10#118 (Western blot seroconversion at North
American Laboratories). Also developed a migratory oligoarticular arthritis. Figures 5,
12, and 15 reprintedwithpermission of Postgraduate Medicine. Figure 21 reprinted with
permission of Journal of Spirochetal and Tick-borne Diseases.
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Additionally, the CDC indicated the
presence of an 83kDa, 39kDa, 21kDa , or
18kDa band was also highly specific for
Lyme arthritis, even when faint." As one
can see from Table 2 many of these bands
were present in the Missouri EM patients
tested by the CDC. Engstrom et al showed
that low inten sity bands can have diagnos
tic utility and need not be excluded."
Bunikis et al showed that variable reac
tivity against different Lyme disease
Borrelia spp. exists and concluded that dif
ferences in antigen compositions among
Borrelia spp . may result in variable im
mune responses." Knowing that different
Borrelia spp. may exist and that atypical
B. burgdorferi defin itely exist in Mis
souri," we believe that all of the available
data should be evaluated before negative
conclusions are made and published.

We know from Oliver and Kollar 's
work that B. burgdorjeri are in Missouri
I. dentatusticks that preferentially feed on
rabbits (but also occasionally on hu
mans)." Bridge vectors should be re-

Figures on pages 350 and 351

searched. In Ryder et al's tick transmis
sion study using geographically un
matched spirochetes in Amblyomma
americanum, they showed a transstadial
transmission rate of 1:60 (1.7 %) that left
open the que stion of whether lone star ticks
could be involved in occasional human
cases." One cottontail rabbit in Southeast
Missouri at the farm of an EM patient was
examined and had I. dentatus tick s on it
as well as over 1000 lone star larvae."
Even at a 1.7% rate, that single rabbit
could theoretically be the source of infec
tion for 17 lone star nymphs. Other re
searchers have seen spirochetes appearing
similar to Borrelia that stained variably
with H5332 monoclonal antibodies for B.
burgdorjeri in this area." .•O" 2 The CDC
paper dismisses the positive ]FA and PCR
results of Feir et aP2 by stating that B.
burgdorferi failed to be ampl ified using a
second primer pair.' Three ticks were
tested using the two primers and only one
failed to amplify B. burgdorjeri DNA with
the second primer. The ability to amplify
B. burgdorjeri DNA using one set of prim-

ers while failing using a different set of
primers is not uncommon and can possi
bly be attributed to strain variation. For
example, Oliver et al (1994) found in one
B. burgdorjeri isolate from Missouri , that
FLA DNA was amplified while OspA
DNA was not using a second primer pair,"
In the Feir et al study, PCR positivity wa s
significantly associated with IFA positiv
ity, and there were no PCR positive tests
from IFA negative ticks from areas be
lieved to be free of Lyme disease or from
laboratory reared ticks.P

Conclusion

In summary, we have presented evi
dence documenting Missouri patients that
have clinical presentations that meet di
agnostic and surveillance criteria for Lyme
disease and that cannot be easily explained
in the absence of a borreliosis. Previously,
some believed that because Missouri did
not have the Ixodes dammini deer tick ,
Lyme disease was not possible. We now
know that I. dammini is not a valid sepa
rate tick species but is the same as I .
scapularis , which is common in Mis
souri.? Mis souri EM patients often have
histological and serological results that are
clearly abnormal and are consistent with
a borreliosis.

We also believe that this illness can
have marked sequelae. In the CDC study
of 45 patients treated early ,' there were still
two ca ses of associated arthriti s with vis
ibly swollen joints and one carditis. Also,
there were at least two cases of marked
non-specific symptoms such as fatigue,
impaired cognition, myalgias, etc . Three
of these patients, including the patient with
carditis at three weeks, one with arthritis
at 2 1(2 months, and another with arthritis
at 41(2 months were not reported by the
CDC because of the study design.

We previously published on all 672
Missouri cases reported from 1989-1992
that met the CDC Lyme surveillance defi
nition and compared the signs and symp
toms to Lyme disea se reported elsewhere.
We concluded that Lyme disease reported
in Mi ssouri was similar in terms of signs
and symptoms to Lyme disease reported
nationally.IS We agree with the CDC that
physicians should maintain a high index
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of suspicion. not only for this syndrome.
but for other Missouri tick borne illnesses
such as rickettsiosis. tularemia, babesiosis,
and ehrlichiosis. We also believe that there
are insufficient available data to exclude
clinical borreliosis, possibly caused by
more than one variety of spirochete. At this
time there is no alternative plausible di
agnosis and we encourage physicians to
comply with the Missouri law requiring
reporting of Lyme disease." Even though
the exact etiology or etiologies of this clini
cal syndrome remain unproven. patients
who meet the clinical criteria for Lyme
disease should be reported. The Missouri
Department of Health recognizes the etio
logical controversy and in order to further
understand this illness and resolve the is
sue of Lyme vs. Lyme-like disease, data
are needed and patients need to be evalu
ated . We have both identified and uniden
tified spirochetes in Missouri ticks that are
biting our patients who then become ill
with signs and symptoms that are ex
tremely difficult to explain in the absence
of a borreliosis - whether it is caused by
B. burgdorferi, an atypical B. burgdorferi,
or some other infectious agent or spiro
chete. Further research is needed.
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