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Abstract: Background: Tularemia is a devastating disease that affects multiple organ systems and can
have several different presentations. In its most frequent form—that of ulceroglandular tularemia—a
detailed history and physical examination can enable a physician to make the diagnosis clinically,
leading to the prompt initiation of the appropriate antibiotic treatment. Detailed Case Description: A
63-year-old man was brought by ambulance to the emergency department for an evaluation of an
altered mental status noted by his psychiatrist at a telehealth appointment. A physical examination
revealed a fever and two ulcerative lesions with a central eschar on his left leg (of which the patient
was unaware) with ipsilateral tender inguinal lymphadenopathy. When asked, the patient recalled
visiting Martha’s Vineyard and having removed ticks from his legs. Gentamicin was administered
on the clinical suspicion of ulceroglandular tularemia. Blood and skin lesion cultures grew Gram-
negative rods, which were confirmed to be Francisella tularensis on hospital day eight, and the patient
fully recovered. Conclusion: This case highlights the importance of clinician perception of altered
mental status as a key alarm sign, the necessity of a thorough physical exam independent of the chief
compliant in the emergency department, and the essential role of pattern recognition by front-line
providers for the appropriate management of uncommon but serious infections such as tularemia.
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“The rabbit’s dreamy eyes grow dreamier
As he quietly gives you tularemia.”
A Bulletin Has Just Come In
-Ogden Nash, 1946

1. Introduction

Tularemia is an infrequent but potentially devastating disease, with substantial mor-
bidity and mortality if untreated. The diagnosis requires a high degree of clinical suspicion.
We present a case of ulceroglandular tularemia in a patient presenting with an altered
mental status, initially unaware of his ulcerative skin lesions due to his confusion.

2. Detailed Case Description

A 63-year-old man was brought to the emergency room by ambulance after his long-
term psychiatrist noted that he was disoriented and confused during a routine telehealth
appointment. His past medical history was significant for seizures, right hemianopia,
recurrent deep vein thrombosis, and an episode of pulmonary embolism secondary to a
prothrombin gene mutation, resected thymoma, osteopenia, anxiety, and depression. In the
emergency department, the patient reported difficulty sleeping for the past four days and
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one episode of diarrhea. He was very tangential in his responses and denied having any
other symptoms. He specifically declined a recollection of fever, headaches, neck stiffness,
or myalgias, and had not noticed any rashes or skin lesions.

On arrival, his temperature was 39.3 ◦C, his blood pressure was 116/88, his pulse
was 88, his respiratory rate was 18, and he had an oxygen saturation of 93%. His neck
was supple, and a cardiopulmonary exam was normal. The physical examination was
significant for two discrete ulcerative lesions with a central eschar on the left leg (Figure 1)
and associated tender left inguinal lymphadenopathy. The patient was unaware of their
existence, despite one being in a readily visible location slightly above his ankle, but when
made aware of their location, he recalled removing ticks from both sites during a trip to
Martha’s Vineyard two weeks prior.
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Figure 1. Ulcerative lesions with a central eschar on the patient’s left distal tibia (left) and left
posterior thigh (right).

The history of a recent tick exposure in Martha’s Vineyard, a location with a heavy
burden of tick-borne infections [1,2], in combination with a fever, ulcerative lesions with a
central eschar following tick exposure, and associated inguinal lymphadenopathys was
suggestive of ulceroglandular tularemia. The presence of decreased oxygen saturation
raised concerns for pulmonic tularemia, which has been observed in Martha’s Vineyard [3].

Infectious disease was urgently consulted in the emergency room. Using appropriate
personal protective equipment due to the risk of aerosolizing bacteria, a wound culture was
taken from the eschar. The lab was alerted to the possibility of Francisella infection, as Fran-
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cisella represents a significant risk to laboratory staff. Easily aerosolized, with an extremely
small effective inoculum size required to produce a severe clinical infection, Francisella must
be handled with appropriate biosafety-level precautions [4,5]. The differential included a
rickettsial pathogen, such as Rickettsia parkeri, an atypical presentation of an infection by
Bartonella henselae, Sporothrix schenckii, or Mycobacterium ulcerans, toxin-producing stains
of Staphylococcus aureus or Streptococcus pyogenes, or a toxin/venom-mediated arthropod
bite wound. Viral or bacterial meningitis/encephalitis was considered. A co-infection with
other tick-borne illnesses, including Lyme disease, ehrlichiosis, anaplasmosis, babesiosis,
and Powassan virus encephalitis, was also considered.

An initial laboratory workup showed thrombocytopenia, kidney dysfunction, elevated
inflammation markers, and a combination of elevated AST, CPK, and LDH, which was
suggestive of muscle injury (Table 1).

Table 1. Laboratory parameters on admission.

Laboratory Parameter Value

WBC 9430 cells/mL

Hb 14.1 g/dL

PLT 74,000 cells/mL

Na 130 mmol/L

K 3.8 mmol/L

HCO3 19 mmol/L

BUN 42 mg/dL

Cr 1.4 mg/dL

ALT 26 U/L

AST 75 U/L

Total bilirubin 0.9 mg/dL

INR 3.2

LDH 1384 U/L

CPK 507 U/L

CRP 449.5 mg/L

ESR 76 mm/h

A chest radiograph demonstrated minimal linear opacities in the left lung base. A head
computed tomography showed an old infarct, but no acute pathology. Blood cultures, a
blood parasite smear, a tick-borne disease molecular panel, and antibody titers for Francisella
tularensis, Anaplasma phagocytophilum, Ehrlichia chaffeensis, Babesia microti, Rickettsia rickettsia,
and Rickettsia typhi were drawn. Rapid antigen tests for influenza A and B, as well as a
SARS-CoV-2 RNA PCR, were negative. The blood parasite smear was negative.

The patient’s mental status improved after the administration of antipyretics and
defervescence, suggesting that the alteration was less likely to be secondary to the CNS
involvement and more likely to be due to the fever itself. A regimen consisting of gen-
tamycin, ceftriaxone, and doxycycline was initiated to cover for tularemia as well as other
tick-borne and/or rickettsial pathogens.

The following day, the patient’s temperature had declined to 37.8 ◦C. His vital signs
showed a pulse–temperature disassociation, with a relative bradycardia of 52 beats per
minute, while his mental status had normalized and he was able to answer questions
appropriately. He had a complete resolution of the fever by the third day. The blood
cultures showed no growth and ceftriaxone was stopped. The bradycardia continued, with
heart rates in the 40 s, increasing to the high 60 s while ambulating.
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On day four, Gram-negative coccobacilli (Figure 2) were isolated from a swab culture
obtained from one of the lesions. The organisms were only very weakly visible on a
Gram stain, but were more apparent when using acridine orange fluorescence microscopy
(Figure 3). The tick-borne disease molecular panel (including PCR for Ehrlichia chaffeensis,
Babesia microti, Borrelia miymotoi, Anaplasma phagocytophilum, and Borrelia burgdorferi) as well
as the antibody titers for A. phagocytophilum, E. chaffeensis, B. microti, R. rickettsii, and R.
typhi were negative; therefore, doxycycline was discontinued.
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Figure 2. Small, slow-growing bacterial colonies, with augmented growth on chocolate agar and no
growth on MacConkey agar.

On day five, the admission blood cultures showed Gram-negative coccobacilli, while
on day eight, PCR and matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry (MALDI-TOF) confirmed the skin lesion isolate as being F. tularensis.

The patient’s condition continued to improve, as did his kidney function, throm-
boyctopenia, and transaminases. A transthoracic echocardiogram, obtained due to the
continuing bradycardia, was otherwise normal. Given the clinical improvement, gentam-
icin was changed to oral ciprofloxacin in case of a contribution to bradycardia. The patient
was discharged to home on hospital day ten, upon completion of the antibiotics. On the
day of discharge, the F. tularensis antibody titers obtained on the day of admission resulted
in <1:20 (non-reactive). Shortly after discharge, the blood culture isolates were identified as
F. tularensis.

On a follow-up visit 3 weeks later, the patient was doing well. His cutaneous lesions
were healing and his inguinal lymphadenopathy had resolved. He was still bradycardic
with a heart rate of 53, but remained asymptomatic. The transaminases and CRP had
normalized. Convalescent F. tularensis titers obtained at that visit were 1:640 (positive
result ≥ 1:160).
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3. Discussion

The New England area is home to several tick species, which act as vectors for multiple
pathogens. As such, tick-borne illnesses are a common occurrence during the summer
months in this area. The vectored pathogens include Borrelia burgdorferi, Anaplasma phagocy-
tophilum, Babesia microti, Rickettsia rickettsii, F. tularensis, and the Powassan virus [6–8]. While
F. tularensis may be found in several locales in New England [9], Martha’s Vineyard (an
island off the coast of Massachusetts) is notable as the location of an outbreak of pneumonic
tularemia in 2000 [3].

This case highlights the importance of a thorough history and physical exam in the
work-up of acutely ill patients, illustrated by the fact that the fever, skin lesions, and tender
regional adenopathy were not among the initial presenting complaints. In addition, the
recognition of the ulcerative skin lesions and regional adenopathy in a patient with tick
exposure in an endemic area was essential for the prompt instigation of the appropriate
antimicrobial therapy. Furthermore, pattern recognition and appropriate clinical suspicion
allowed laboratory personnel to be notified and to follow the appropriate biosafety protocol.
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In addition to the salient presentation, the patient’s marked thrombocytopenia was
also suggestive of an unusual pathogen. Although seen in a number of infections, such as
malaria, dengue, and typhus, this degree of thrombocytopenia would be unusual for most
bacterial infections outside of fulminant sepsis, which did not fit the clinical picture here.
The transaminitis noted in this case was another non-specific finding, but along with the
low platelet count, would be consistent with tularemia.

The pathogen F. tularensis is divided into four subspecies, of which two are patho-
genetic to humans: F. tularensis subsp. tularensis (type A), which is highly virulent, and
F. tularensis subsp. holarctica (type B), which exhibits moderate virulence. F. tularensis
subsp. holarctica can be found throughout the northern hemisphere, whereas F. tularensis
subsp. tularensis is endemic only in North America [10,11]. Furthermore, F. tularensis
subsp. tularensis has been used in the past as a biowarfare agent, and is a potential agent of
bioterrorism [12].

F. tularensis can be transmitted via multiple routes, including direct contact with or the
ingestion of infected animals, the inhalation of aerosolized bacteria, or—most commonly—
from arthropods that have fed on infected animals. Several arthropods can transmit this
organism, including fleas, lice, and biting flies, but in New England, the most frequent
vectors are Dermacentor ticks. This is a distinction from the more common tick-borne
infections in this region, Lyme borreliosis, anaplasmosis, and babesiosis, all of which
are transmitted by Ixodes ticks, which can readily be distinguished from Dermacentor by
appearance [13]. A co-infection with multiple pathogens, which is common after Ixodes
bites, is much less likely with Dermacentor, the vector of F. tularensis. This fact, along with
the positive blood cultures and negative molecular-tick-panel data, made it reasonable in
this case to focus the antimicrobial therapy on F. tularensis with continued gentamicin alone.

An interesting manifestation in this case was the presence of a fever with relative
bradycardia, or a temperature–pulse dissociation, which is known as the Faget Sign. First
described the mid-19th century by New Orleans physician Jean-Charles Faget as a symptom
of yellow fever [14], it has since been most classically associated with typhoid fever, but
can be seen in infections by a number of other pathogens, including F. tularensis, Legionella
pneumophila, and Leptospira species [15]. The Faget sign can suggest pathogens that may
not be readily identified by culture.

Several features of the initial microbiological appearance were suggestive of F. tularen-
sis. These included: (1) a long time to culture-positivity, (2) poor growth on unsupplemented
media, (2) a tiny coccobacillary shape, and (4) weak uptake of the safranin counterstain in
Gram staining. The fluorescent acridine orange stain, which binds to nucleic acids, can be
useful for the detection of difficult-to-visualize organisms.

Although the blood cultures were eventually positive here, the cultures are most com-
monly negative. Francisella serology is also typically negative at the time of presentation.
Both of these features (along with the slow growth and difficult cultivation from lesion cul-
tures) highlight the importance of beginning directed therapy based on a clinical suspicion
rather than waiting for the microbiologic diagnosis. In this case, the molecular analysis
of the cultured isolate confirmed the diagnosis while the patient was still on antibiotic
therapy, but more typically, when cultures and acute serologies are negative, convalescent
serology 2–4 weeks later can be used for retrospective confirmation rather than for the
diagnosis of acute infection. In contrast, rapid results can be obtained through molecular
testing from samples obtained directly from the lesion, such as obtaining PCR directly from
a swab sample obtained from the eschar site [16]; however, this modality is not available at
our institution.

Although the mortality rate from tularemia in recent times has been <4% with appro-
priate therapy, historical data suggest that severe untreated infection can carry a much
higher risk of death, exceeding 50% in some forms of the disease [17]. The referring
provider’s recognition of and response to the patient’s altered mental status was critical,
since the patient’s altered mental status precluded him from seeking care on his own.
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4. Conclusions

Tularemia, given its clinical severity, complex presentation, risk to lab personnel, and
possible use of the causative organism as a bioweapon, is a dangerous infection. Although
relatively uncommon compared to other tick-borne illnesses in New England, clinicians
practicing in endemic areas (or seeing patients who travel there) should be alert to features
that are suggestive of a Francisella infection when evaluating acutely ill patients. Since many
commonly used empiric antibiotics have little activity against this organism, the prompt
consideration of tularemia and the use of appropriate antibiotics may be life-saving.
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Battelino, S.; et al. Vector-Borne Tularemia: A Re-Emerging Cause of Cervical Lymphadenopathy. Trop. Med. Infect. Dis.
2022, 7, 189. [CrossRef]

6. Massachusets Department of Public Health Tick-borne Diseases | Mass.gov. Available online: https://www.mass.gov/tick-
borne-diseases (accessed on 17 August 2022).

7. Walter, K.S.; Pepin, K.M.; Webb, C.T.; Gaff, H.D.; Krause, P.J.; Pitzer, V.E.; Diuk-Wasser, M.A. Invasion of two tick-borne diseases
across New England: Harnessing human surveillance data to capture underlying ecological invasion processes. Proc. R. Soc. B
Biol. Sci. 2016, 283, 20160834. [CrossRef] [PubMed]

8. Kakoullis, L.; Yalcin, A.; AbdelRazek, M.A.; Sasson, J.P.; Behlau, I. Powassan virus infection presenting as acute encephalitis in a
patient from the New England area: A case report. Neurol. Sci. 2022, 43, 5119–5123. [CrossRef] [PubMed]

9. Nelson, C.; Kugeler, K.; Petersen, J.; Mead, P. Centers for Disease Control and Prevention (CDC) Tularemia—United States,
2001–2010. MMWR. Morb. Mortal. Wkly. Rep. 2013, 62, 963–966.

10. Farlow, J.; Wagner, D.M.; Dukerich, M.; Stanley, M.; Chu, M.; Kubota, K.; Petersen, J.; Keim, P. Francisella tularensis in the United
States. Emerg. Infect. Dis. 2005, 11, 1835. [CrossRef] [PubMed]

11. Maurin, M. Francisella tularensis as a potential agent of bioterrorism? Expert Rev. Anti-Infect. Ther. 2015, 13, 141–144. [CrossRef]
[PubMed]

12. McLendon, M.K.; Apicella, M.A.; Allen, L.A.H. Francisella tularensis: Taxonomy, Genetics, and Immunopathogenesis of a Potential
Agent of Biowarfare. Annu. Rev. Microbiol. 2006, 60, 167. [CrossRef] [PubMed]

13. DPDx Laboratory Identification of Parasites of Public Health Concern; CDC Ticks. Available online: https://www.cdc.gov/
dpdx/ticks/index.html (accessed on 8 January 2022).

http://doi.org/10.1097/PHH.0000000000000098
http://www.ncbi.nlm.nih.gov/pubmed/24762630
http://doi.org/10.1128/JCM.42.11.4968-4973.2004
http://www.ncbi.nlm.nih.gov/pubmed/15528681
http://doi.org/10.1056/NEJMoa011374
http://www.ncbi.nlm.nih.gov/pubmed/11757506
https://www.cdc.gov/tularemia/clinicians/index.html
https://www.cdc.gov/tularemia/clinicians/index.html
http://doi.org/10.3390/TROPICALMED7080189
https://www.mass.gov/tick-borne-diseases
https://www.mass.gov/tick-borne-diseases
http://doi.org/10.1098/rspb.2016.0834
http://www.ncbi.nlm.nih.gov/pubmed/27252022
http://doi.org/10.1007/s10072-022-06058-z
http://www.ncbi.nlm.nih.gov/pubmed/35462600
http://doi.org/10.3201/eid1112.050728
http://www.ncbi.nlm.nih.gov/pubmed/16485467
http://doi.org/10.1586/14787210.2015.986463
http://www.ncbi.nlm.nih.gov/pubmed/25413334
http://doi.org/10.1146/annurev.micro.60.080805.142126
http://www.ncbi.nlm.nih.gov/pubmed/16704343
https://www.cdc.gov/dpdx/ticks/index.html
https://www.cdc.gov/dpdx/ticks/index.html


Trop. Med. Infect. Dis. 2022, 7, 220 8 of 8

14. Faget, J.-C. Et exposé succinct d’une endémie paludéenne, de forme catarrhale, qui a sévi à la Nouvelle-Orléans, particulièrement
sur les enfants, pendant l’épidémie de fièvre jaune de 185. In Étude Médicale de Quelques Questions Importantes Pour la Louisiane;
Imprimerie Franco-Américaine: New Orleans, LA, USA, 1859.

15. Ye, F.; Hatahet, M.; Youniss, M.A.; Toklu, H.Z.; Mazza, J.J.; Yale, S. The clinical significance of relative bradycardia. Wis. Med. J.
2018, 117, 73–78.

16. Eliasson, H.; Sjöstedt, A.; Bäck, E. Clinical use of a diagnostic PCR for Francisella tularensis in patients with suspected ulceroglan-
dular tularaemia. Scand. J. Infect. Dis. 2009, 37, 833–837. [CrossRef] [PubMed]

17. Penn, R. Francisella tularensis (Tularemia). In Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases; Bennett,
J.E., Dolin, R., Blaser, M.J., Eds.; Elsevier Health Sciences: Amsterdam, The Netherlands, 2014; pp. 2590–2602.

http://doi.org/10.1080/00365540500400951
http://www.ncbi.nlm.nih.gov/pubmed/16308216

	Introduction 
	Detailed Case Description 
	Discussion 
	Conclusions 
	References

