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a b s t r a c t 

Coxiella burnetti is the causative organism of the zoonotic infection Q fever, of which endocarditis is one 

of the most common manifestations of the chronic form. Polymicrobial endocarditis with Q fever is ex- 

tremely rare and is yet to be described among an Australasian cohort. 

Summary: We present the case of a 32-year-old gardener with culture-negative chronic Q fever prosthetic 

valve endocarditis concomitant with another bacterial pathogen, leading to aortic root abscess formation, 

requiring a Bentall procedure, extracorporeal membrane oxygenation, and prolonged antimicrobial ther- 

apy, with a fatal outcome. Unique to our case, Q fever was identified early, and the second pathogen was 

only detected on 16S ribosomal RNA (rRNA) polymerase chain reaction of explanted valvular tissue. 

Given the high risk for morbidity, we recommend that screening for Q fever in endemic areas among pa- 

tients with infective endocarditis from other etiologies be considered. In addition, this case highlights the 

role for Q fever vaccination of the at-risk population with underlying valvulopathy. Furthermore, clin- 

icians should be aware of polymicrobial infective endocarditis and suspicious in case of patients with 

atypical clinical features. 

© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

C

g

d

t

n

b

a

(

s

t

i

e

t

w

w

f

p

d

l

h

1

l

ase 

A 32-year-old White former army officer and rural landscape 

ardener was admitted with complaints of acute chest pain and 

yspnea on a background of several weeks of constitutional symp- 

oms and pharyngitis. 

Three years before presentation, he was treated for culture- 

egative infective endocarditis, requiring an aortic annulus repair, 

ovine pericardial patch, bioprosthetic aortic valve replacement, 

nd mitral valve repair. A 16S rRNA polymerase chain reaction 

PCR) performed on aortic valve tissue determined a 99% sequence 

imilarity to a Streptococcus spp . He was treated with 4 weeks of 
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ntravenous (IV) ceftriaxone and vancomycin, after which he recov- 

red and was discharged. 

He remained well until 6 months before presentation, where in 

he context of an acute febrile illness, a diagnosis of acute Q fever 

as suspected by a community practitioner, and he received a 2- 

eek course of oral doxycycline. Echocardiography was not per- 

ormed, and he was subsequently lost to follow-up. 

His social history was notable for 5 units of daily alcohol, a 4- 

ack year history of tobacco smoking, noninjectable recreational 

rug use, and wild pig and kangaroo hunting. 

On admission, physical examination revealed evidence of upper 

imb splinter hemorrhages and an ejection systolic murmur loudest 

ver the aortic area. Pathology results detected a C-reactive protein 

evel of 50 mg/dl and total white blood cell count of 17,900/mm 

3 . 

dmission electrocardiogram showed first-degree heart block with 

 PR interval of 209 ms. Transthoracic echocardiography (TTE) 
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Figure 1. Admission transthoracic echocardiogram (parasternal long access view) - 

aortic valve vegetation/root abscess cavities. 
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2  
isplayed a vegetation on the bioprosthetic aortic valve and an aor- 

ic root abscess around the entire circumference of the aortic an- 

ulus ( Figure 1 ). He was commenced on IV vancomycin and ceftri- 

xone on the suspicion of a recurrent streptococcal infection, given 

is history and pharyngitis. 

Multiple blood and mycobacterial cultures drawn throughout 

is admission were negative; however, C. burnetti serology re- 

urned suggestive of chronic Q fever (immunoglobulin G [IgG] 

hase I titer > 51,200; IgG phase II titer > 51,200). Q fever PCR us-

ng two Coxiella specific gene targets (Com1 and htpAB) on periph- 

ral blood was negative. Therapeutic oral doxycycline and hydrox- 

chloroquine were added at day 9 to management and vancomycin 

eased. 

During his inpatient stay, our patient was noted to have several 

oncerning features of deterioration, including recurrent episodes 

f nonsustained ventricular tachycardia alongside transient bilat- 

ral visual loss and peripheral sensory changes, suggestive of mi- 

roemboli. 

A total of 15 days after presentation, he underwent aortic 

oot replacement, coronary ostial reimplanation, and metallic aor- 

ic valve replacement. Surgical findings included a circumferential 

eri-annular abscess extending down to muscular and membra- 

ous intraventricular septum with microabscess formation. Intra- 

peratively, he required cardioversion for recurrent tachyarrhyth- 

ia and commenced venoarterial extracorporeal membrane oxy- 

enation (ECMO) a day later in the context of presumed septic 

hock and high-output cardiac failure. 

In view of escalating inotropic requirement and fevers, ther- 

py was changed to piperacillin-tazobactam, vancomycin, moxi- 

oxacin, doxycycline, and hydroxychloroquine. Repeat echocardiog- 

aphy was suggestive of an anterior regional wall abnormality con- 

istent with a myocardial perfusion defect. 

Day 4 postoperatively, he was afebrile, and therapy rational- 

zed to ceftriaxone, doxycycline, and hydroxychloroquine. ECMO 

as complicated by persistent circuit thrombosis and subsequently 

eaned. 

Over the next day, he experienced rising inotropic demands, 

nd a TTE displayed worsening septal and apical akinesia. This was 

ollowed by a pulseless electrical activity arrest, from which he was 

ot able to be revived. 
139 
Tissue from the explanted aortic valve and abscess fluid had no 

rowth on bacterial, mycobacterial, and fungal culture; however, C. 

urnetti DNA was detected on PCR using the Com1 and htpAB gene 

argets. 16S rRNA PCR that was performed through a conventional 

anger sequencing method identified a mixed sequence indicative 

f more than one bacterial pathogen. Further molecular sequencing 

nd analysis could not be performed, and the second species was 

nable to be identified. 

Of note, his tests were negative for Legionella and Brucella serol- 

gy during his admission, with a low positive Bartonella IgG titer of 

ncertain significance (1:128). Postmortem microscopy of the my- 

cardial tissue displayed extensive necrosis, organizing inflamma- 

ion, granulation tissue, and fibrosis. Ziehl-Neelsen, Rhodamine au- 

amine, Periodic acid-Schiff, Grocott methenamine silver, and Gram 

taining of the autopsy sample were negative. 

iscussion 

Q fever is the most commonly reported zoonotic disease in 

ustralia ( Eastwood et al., 2018 ). Human transmission of the in- 

racellular Gram-negative coccobacillus C. burnetti occurs through 

erosolization of infected animal secretions. Proximity to animals 

nd farm work are known occupational hazards. In an Australian 

etting, serologic evidence of C. burnetti has been identified in a 

ange of wildlife, including kangaroos, possums, dingoes, wild pigs, 

ats, bandicoots, and foxes ( Cooper et al., 2012 ). In addition, kanga- 

oos have been implicated as likely host animals in a sylvatic cycle 

f coxiellosis involving Australian ticks ( Graves and Stenos, 2017 ). 

Approximately 1–5% of all acute Q fever cases progress to 

hronic infection, of which alongside vascular infection, endocardi- 

is is one of the most frequent manifestations ( Deyell et al., 2006 ;

ampschreur et al., 2014 ). The probability of endocarditis is greater 

n those with known valvulopathy or prosthetic cardiac material, 

here it is recommended that a minimum of 12 months of pro- 

hylactic doxycycline alongside concomitant hydroxychloroquine is 

dministered to lower the risk of progression ( Million et al., 2013 ). 

Polymicrobial endocarditis involving any pathogen is rare and at 

ncreased risk in those with prosthetic valves, a history of inject- 

ng drug use, and previous endocarditis ( Shah et al., 2015 ). Polymi- 

robial endocarditis relating to Q fever is rarer. To our knowl- 

dge, there are only 11 cases of dual-pathogen Q fever endocardi- 

is reported to date, all outside Australasia ( Kaech et al., 2008 ; 

ampschreur et al., 2011 ; Raoult et al., 2005 ; Rovery et al., 2009 ;

ahav et al., 2015 ). All described cases had coinfection with a typi- 

al endocarditis-causing pathogen: Streptococcus, Enterococcus , and 

taphylococcus spp. Aortic root abscess formation was reported in 

nly one other case ( Yahav et al., 2015 ). 

Echocardiography is classically insensitive at diagnosing infec- 

ive endocarditis in chronic Q fever, with small vegetations seen 

n valves, if at all. In such cases, a diagnosis of endocarditis may 

lso be made through the use of the modified Dukes criteria with 

upportive microbiology, such as the identification of C. burnetti 

n PCR in blood or tissue or when serologically significant phase 

 IgG antibody titers ≥1:800 are noted, with fluorodeoxyglucose- 

ositron emission tomography/computed tomography (CT) and car- 

iac CT recommended as tools to further evaluate for paravalvu- 

ar infection ( Kamprschreur et al., 2015 ). Microabscess and root 

bscess formation are rarely described ( Deyell et al., 2006 ). This 

aised suspicion for a second culprit organism in our case. 

Although testing for C. burnetti is included in the workup for 

ulture-negative endocarditis, it is not standard practice to investi- 

ate for other pathogens when a causative organism has already 

een identified. However, the indolent progression of valvular 

amage in chronic Q fever is thought to make patients more sus- 

eptible to endocarditis with other organisms ( Kampschreur et al., 

012 ; Paymard et al., 2015 ). This case is remarkable for the unique
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resentation of C. burnetti prosthetic valve infective endocarditis, 

ith the suspicion of a second organism established using 16S 

RNA PCR on valvular tissue. 

We believe C. burnetti serologic testing should be considered in 

ll patients from an endemic area with infective endocarditis and 

re-existing valvulopathy even where a typical pathogen has been 

solated. Furthermore, this case highlights the ongoing need for 

ducation of the at-risk population to take appropriate infection- 

ontrol precautions in high-risk settings, including Q fever vaccina- 

ion. Furthermore, clinicians should be aware of Q fever polymicro- 

ial infective endocarditis and suspicious of such in patients with 

typical clinical features, such as in our case. 
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