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Lyme disease is a disease transmitted by the Ixodes scapularis tick, the majority of cases occur in the
northeast region of the United States.1 There were over 250,000 cases between 2008-20192. The disease is
caused by the spirochaeteBorrelia burgdorferi and other species of the same genus.3 Approximately 75% of
cases of early Lyme disease are diagnosed at the emergency department or urgent care by identifying the
characteristic skin findings of early Lyme disease, which necessitates no further serological testing.3

The characteristic rash of Lyme is erythema migrans (EM), a “bullseye” shaped area of redness with central
clearing.3However, the appearance of the rash can differ, including the appearance of a necrotic center that
mimics envenomation by the American brown recluse spider, Loxosceles reclusa .4 In this report, we describe
an instance of Lyme disease masquerading as cellulitis which resulted in a diagnostic delay and complications
that might have been prevented with earlier diagnosis. This is of particular importance during the COVID-19
pandemic, during which febrile illnesses can often lead to misdiagnoses.5 Verbal consent was obtained from
the patient in preparation of this case report.

CASE HISTORY: Background

This patient was an otherwise healthy 36-year-old male from Connecticut who began experiencing fevers and
body aches. He reported that a week prior to the case visit he was bitten by an insect or spider on the back
of his left knee, which did not bother him until two days later. He denied any hiking in the area, though
had traveled to Massachusetts recently.

On day two of illness, he experienced increasing pain, warmth and swelling to the area. That day, he went
to an urgent care clinic, where he was prescribed a course of 500mg of cephalexin 4 times a day for 5 days
for presumed cellulitis. He began treatment but noticed no improvement. The next day he developed a fever
of 103F, and began having body aches as well as nausea, vomiting, chills, and headaches. He ascribed his
symptoms to a viral upper respiratory infection (URI), noting that his son was also sick and not vaccinated
for COVID-19. On day two after presumed infection, his physical exam was only notable for an area of
erythema to the left popliteal fossa, with warmth and induration, and consistent with cellulitis (Figure 1).

Figure 1: Patient’s left popliteal fossa on days 2, 7, and 9 (from left to right) after presumed infection.

CASE HISTORY: First Presentation

He presented to our ED on day 7 of illness with fever, malaise, body aches, and pain and swelling behind
the left popliteal fossa. His heart rate was 96, blood pressure of 135/76, temperature of 99.5F and an O2
saturation of 96% on room air. The differential at the visit included cellulitis, COVID-19, tick-borne illnesses,
and viral respiratory infection. A COVID-19 PCR test was ordered and resulted negative during his ED
stay. The rash had evolved into an erythematous rash with a necrotic-appearing center and crust (Figure
1), consistent with a potential variant of EM.6

METHODS: First Presentation
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Given a high index of suspicion for potential tick-borne illness based on the history of possible bite, the rash
appearance and worsening symptoms despite appropriate treatment for cellulitis, we obtained a complete
blood count, basic metabolic panel, liver function testing, and a tickborne panel (Table 1). All testing was
done in-house through Yale New Haven Hospital’s Department of Laboratory Medicine. He was found to be
thrombocytopenic with a platelet count of 117x1000/uL (Table 1). He also had mild elevations of his liver
enzymes (AST of 58U/L and ALT of 74U/L) (Table 1). The Babesia smear was negative during the course
of stay (Table 1).

Table 1: Laboratory values obtained during the patient’s two admissions to the emergency department.

Laboratory tests Day 7 Day 9
Sodium (mmol/L) 136 140
Potassium (mmol/L) 4.1 4.3
Chloride (mmol/L) 102 104
CO2 (mmol/L) 23 25
Anion Gap 11 11
Glucose (mg/dL) 147 105
BUN (mg/dL) 16 18
Creatinine (mg/dL) 0.98 1.02
WBC (x1000/μL) 4.9 4.9
RBC (M/μL) 5 4.7
Hemoglobin (g/dL) 15.1 14.1
Hematocrit (%) 43.2 40.9
Platelets (x1000/μL) 117 145
MPV (fL) 10.7 10.5
Neutrophils (%) 81.7 57.3
Lymphocytes (%) 11.2 31.8
Monocytes (%) 6.3 9.3
Eosinophils (%) 0.2 1.2
Basophils (%) 0.2 0.2
Bilirubin (mg/dL) 0.5 0.3
Direct Bilirubin (mg/dL) <0.2 <0.2
Alk phos (U/L) 58 67
ALT (U/L) 74 78
AST (U/L) 58 54
Lyme Ab by ELISA (LI) 1.47 3.7
Lyme IgM by western blot Negative Positive
Lyme IgG by western blot Negative Negative
Borrelia Ab, IgG and IgM by western blot Negative Negative
Babesia smear Negative Negative
Ehrlichia PCR Not detected Not detected
Anaplasma PCR Not detected Not detected
Anaplasma and Ehrlichia smear Negative Negative
CSF protein Not Done 26.7
CSF glucose Not Done 65
CSF Culture Not Done No Growth
SARS-CoV-2 by PCR Not detected Not detected

The patient was treated symptomatically with 975mg of acetaminophen, 15mg of ketorolac, and 4mg of
ondansetron. At this point, the decision was made with the patient to empirically begin a course of 100mg
of doxycycline twice daily for 10 days with the first dose given in the emergency department (standard
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treatment for uncomplicated Lyme disease), and the patient discharged with strict return precautions. This
was based on a characteristic (albeit variant) rash, laboratory tests, and regional epidemiology that supports
this diagnosis.

METHODS: Second Presentation

A second set of lab studies was obtained, similar to the one obtained the day before except for the platelet
count returning to normal at 145x1000/uL (Table 1). By this time his tickborne panel had fully resulted with
positive Lyme antibodies on Enzyme linked immunosorbent assay (ELISA) screen, but negative IgM and
IgG on the western blot reflex (Table 1). A second sample was drawn at the time, which resulted in positive
IgM and negative IgG (Table 1). Due to the concern for meningitis, a lumbar puncture was performed with
the opening pressure measured as normal. The cerebrospinal fluid (CSF) was sent for analysis and culture,
resulting in a CSF glucose of 65mg/dL (normal), a CSF protein of 26.7mg/dL (normal), and no culture
growth (Table 1). Given that he was well-appearing, the cultures could be followed outpatient. He was
discharged with a course of 60mg of prednisone daily for 10 days for the Bell’s palsy and precautions to
tape his right eye shut while sleeping, and instructions to extend the course of his doxycycline from 10 to
21 days since he was now being treated for presumed neurologic Lyme disease rather than uncomplicated
Lyme disease.

CONCLUSION AND RESULTS

Following the course of treatment, the patient’s dermatologic symptoms successfully resolved two weeks
after presentation and his Bell’s palsy successfully resolved 4 months after presentation. The patient did not
display any additional sequelae of Lyme disease.

Because of its constellations of non-specific findings, Lyme disease remains a diagnosis that can be difficult to
make without supporting lab results. For any patients in Lyme-endemic areas, as well as patients with recent
travel to these, the differential diagnosis for a rash should include Lyme. Given the debilitating consequences
of Lyme carditis and neuroborreliosis, prompt recognition and treatment of this disease process is paramount.

REFERENCES

1. Lyme Disease Maps: Historical Data | Lyme Disease | CDC. Published May 20, 2021. Accessed September
16, 2021. https://www.cdc.gov/lyme/stats/maps.html

2. Lyme Disease Charts and Figures: Historical Data | Lyme Disease | CDC. Published May 17, 2021.
Accessed September 6, 2021. https://www.cdc.gov/lyme/stats/graphs.html

3. Sanchez E, Vannier E, Wormser GP, et al. Diagnosis, Treatment, and Prevention of Lyme Disease, Human
Granulocytic Anaplasmosis, and Babesiosis: A Review. JAMA . 2016;315(16):1767-1777.

4. Osterhoudt KC, Zaoutis T, Zorc JJ. Lyme disease masquerading as brown recluse spider bite. Ann Emerg
Med . 2002;39(5):558-561.

5. Coleman JJ, Manavi K, Marson EJ, et al. COVID-19: to be or not to be; that is the diagnostic question.
Postgrad Med J . 2020;96(1137):392-398.

6. OADC/DNEM. Lyme disease rashes and look-alikes | CDC. Centers for Disease Control and Preven-
tion. Published October 9, 2020. Accessed January 19, 2022. https://www.cdc.gov/lyme/signs symp-
toms/rashes.html

7. Smith RP, Schoen RT, Rahn DW, et al. Clinical characteristics and treatment outcome of early Lyme
disease in patients with microbiologically confirmed erythema migrans. Ann Intern Med . 2002;136(6):421-
428.

8. Wormser GP, Dattwyler RJ, Shapiro ED, et al. The clinical assessment, treatment, and prevention of
lyme disease, human granulocytic anaplasmosis, and babesiosis: clinical practice guidelines by the Infectious
Diseases Society of America. Clin Infect Dis Off Publ Infect Dis Soc Am . 2006;43(9):1089-1134.

4



P
os

te
d

on
3

S
ep

20
24

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
72

53
49

21
.1

69
37

94
7/

v
1

—
T

h
is

is
a

p
re

p
ri

n
t

a
n
d

h
as

n
ot

b
ee

n
p

ee
r-

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

9. Lantos PM, Rumbaugh J, Bockenstedt LK, et al. Clinical Practice Guidelines by the Infectious Diseases
Society of America (IDSA), American Academy of Neurology (AAN), and American College of Rheumatology
(ACR): 2020 Guidelines for the Prevention, Diagnosis, and Treatment of Lyme Disease. Arthritis Rheumatol
Hoboken NJ . 2021;73(1):12-20.

10. Müllegger RR, Glatz M. Skin Manifestations of Lyme Borreliosis.Am J Clin Dermatol . 2008;9(6):355-
368. doi:10.2165/0128071-200809060-00002

11. Meyfeldt J, Eliliwi M, Patel N. Overcoming anchoring bias in the COVID-19 era. CHEST .
2020;158(4):A439.

12. Stokes EK, Zambrano LD, Anderson KN, et al. Coronavirus Disease 2019 Case Surveillance - United
States, January 22-May 30, 2020. MMWR Morb Mortal Wkly Rep . 2020;69(24):759-765.

13. Steere AC, McHugh G, Damle N, et al. Prospective Study of Serologic Tests for Lyme Disease. Clin
Infect Dis . 2008;47(2):188-195.

Hosted file

Table 1.docx available at https://authorea.com/users/827214/articles/1221958-a-case-of-

rapidly-progressive-lyme-disease-masquerading-as-cellulitis

5

https://authorea.com/users/827214/articles/1221958-a-case-of-rapidly-progressive-lyme-disease-masquerading-as-cellulitis
https://authorea.com/users/827214/articles/1221958-a-case-of-rapidly-progressive-lyme-disease-masquerading-as-cellulitis

