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General and Internal Medicine

Rare co-existance of disease or pathology

There is a close association between Q fever and autoimmune disease, with some case reports in the litera-
ture of Q fever presenting as systemic lupus erythematosus (SLE) and others documenting their coexistence.
However, making the correct diagnosis remains challenging and Q fever often is overlooked. Therefore, it is es-
sential to review such a rare presentation to help in accurate diagnosis in future cases. This report is of a case
of endocarditis due to Coxiella burnetii in a patient with Q fever and a history of SLE.

We report the case of a 43-year-old man with a history of SLE and rheumatic heart disease, status post-valve
replacement. The patient initially presented with an acute kidney injury in the setting of a history of full-house
lupus membranous nephropathy, which was diagnosed on kidney biopsy. The patient had been on immuno-
suppressive therapy for 2 years. Shortly after he was admitted, echocardiography was ordered because the pa-
tient had progressive dyspnea, revealing infective endocarditis involving multiple valves. He underwent valve
repair surgery and was placed on an extended course of antibiotic therapy. His symptoms gradually resolved,
with normalization of his immunological markers. The patient’s immunosuppressive regimen was eventually
discontinued. He remains on lifelong antibiotic suppression therapy.

This case highlights the importance of awareness of infectious causes of endocarditis in patients with under-
lying autoimmune diseases such as SLE. This rare case of C burnetii endocarditis may have been associated
with underlying valvular SLE.

Endocarditis ¢ Lupus Erythematosus, Systemic ¢ Q Fever
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Case Report

Q fever (Query fever), a zoonotic infectious disease caused by
Coxiella burnetti, has a worldwide distribution, including in the
Arabian Peninsula [1,2]. C burnetii is an intracellular gram-neg-
ative bacterium, found in ticks, birds, and mammals [3]. The
primary sources of human infection are goats, sheep, and cat-
tle. The most common modes of acquisition are by inhalation
or ingestion of unpasteurized milk. The symptoms of Q fever
are nonspecific and variable. Asymptomatic infection may oc-
cur in up to 60% of exposed individuals [4]. Q fever is most
prevalent in men aged 30 to 70 years [5].

Two broad clinical syndromes characterize the clinical mani-
festation of Q fever: acute and chronic. Acutely, patients most
commonly present with a self-limited influenza-like illness with
associated fever, chills, fatigue, headache, cough, pneumonia,
hepatitis, and maculopapular rash. In the chronic phase, which
is thought to be a sequela of acute infection in up to 5% of in-
fected individuals, endocarditis is the primary manifestation.
Patients with a known history of valvular heart disease, con-
genital heart disease, immunosuppression, or chronic kidney
disease are particularly susceptible to chronic Q fever infec-
tion [6-8]. It is worth noting that Q fever has been estimated
to cause up to 5% of all cases of endocarditis worldwide [6].
Other manifestations of the chronic phase include aneurysms,
osteomyelitis, hepatitis, interstitial pulmonary fibrosis, and
chronic wound infections [9-11].

Q fever is primarily diagnosed based on serology, using im-
munofluorescent antibodies [12]. Two antigenic phases occur,
causing different antibody responses that aid in differentiating
the acute from the chronic form of the disease. Antibodies in
response to antigens of phase Il are predominant in the acute
form of the disease. In contrast, phase | antibody titers are
more prevalent in the chronic stage of the disease. Definitive
diagnosis is made with positive polymerase chain reaction
(PCR) testing in tissue specimens or serum [12-14].

The first-line treatment for acute Q fever is tetracycline.
Alternative options include macrolides, fluoroquinolones, and
trimethoprim-sulfamethoxazole. In cases of chronic infection
or endocarditis, treatment typically consists of a course of dox-
ycycline and hydroxychloroquine for at least 18 months or un-
til phase | immunoglobulin (Ig) G is <1: 200 [12-14].

This report is of a case of endocarditis due to C burnetii in a
patient with Q fever and a history of systemic lupus erythe-
matosus (SLE). We aim to highlight complications due to de-
layed diagnosis because of the misleading presentation of this
infectious disease.
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A 43-year-old man with a history of SLE and rheumatic heart
disease, status post-mitral valve valvuloplasty and aortic valve
replacement was admitted to our institution in August 2016
with postural hypotension and dizziness. Echocardiography at
the time showed no evidence of vegetation or masses (Limban-
Sacks endocarditis was not documented at this time). Initial
workup revealed gross proteinuria and microscopic hematuria.
Initial laboratory tests showed positivity for antinuclear anti-
body (ANA) and anti-double-stranded DNA antibodies (anti-ds
DNA Ab), and low levels of C3 and C4. In light of these find-
ings, the patient underwent a kidney biopsy. Histopathology
was consistent with lupus membranous nephropathy, and im-
munofluorescence detected full-house nephropathy.

In January 2018, the patient was readmitted with progressive
shortness of breath, bilateral lower-extremity edema, and ele-
vated liver enzymes. The possibility of a lupus flare was a con-
cern. Echocardiography revealed severe tricuspid regurgitation
with a mass on the tips of the anterior leaflets. In addition,
there was moderate aortic and mitral regurgitation. However,
there was no evidence of pulmonary embolism. At this point,
the differential diagnosis was infective endocarditis, given the
patient’s history of immunosuppression, and valvulopathy or
a lupus flare. No tests for Coxiella were sent preoperatively,
as the diagnosis was overlooked.

The patient underwent debridement of the aortic valve root,
pulmonary and mitral valve replacement, aortic valve replace-
ment with homograft, pulmonary valve replacement with au-
tograft, and mitral valve repair with removal of the old ring.
Intraoperative transesophageal echocardiography revealed
vegetative lesions along the mitral valve ring and the aortic
valve. Several pockets of pus-filled collection were observed.
The postoperative diagnosis was infective endocarditis involv-
ing the pulmonic valve, mitral valve ring, aortic valve, and the
aortic graft; therefore, samples were taken to detect the caus-
ative organism (Figures 1-4). Intraoperative bacterial, Brucella,
and acid-fast bacilli cultures were negative. Fungal culture for
Candida also was negative. Bartonella quintana PCR was neg-
ative. However, quantitative C burnetii PCR was positive and
detection was with 16S rDNA PCR. The final diagnosis was Q
fever infective endocarditis.

The patient is a civil engineer and he denied exposure to an-
imals. He was started on treatment with doxycycline and hy-
droxychloroquine. Immunosuppressive therapy, which consist-
ed of mycophenolate mofetil and prednisone, was stopped.
The plan was to keep the patient on lifetime suppressive an-
timicrobial therapy, in light of his immunocompromised sta-
tus and the burden of his disease process.
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Figure 1. Preoperative transesophageal echocardiogram (TEE)
showing mitral valve vegetation in a 43-year-old man
with a history of systemic lupus erythematosus (SLE)
who presented with endocarditis associated with Q
fever due to infection with Coxiella burnetii. The TEE
was performed in 2018 and shows impaired closure
of the mitral valve leaflets (malcoaptation) associated
with valve vegetation.
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Figure 3. Preoperative transesophageal echocardiogram (TEE)
of a 43-year-old man with a history of systemic lupus
erythematosus (SLE) who presented with endocarditis
associated with Q fever due to infection with Coxiella
burnetii. The image, which shows a mass on the
repaired tricuspid valve, was taken in 2018.
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Figure 2. Preoperative transesophageal echocardiogram (TEE) showing severe mitral regurgitation with color Doppler and systolic flow
reversal of the pulmonary vein in a 43-year-old man with a history of systemic lupus erythematosus (SLE) who presented
with endocarditis, which was later diagnosed to be an infection with Coxiella burnetii. The TEE was performed in 2018.

Discussion

This case highlights the elusive presentation of Q fever, particular-
ly the relationship between it and autoimmune disease. Multiple
studies have postulated a close association between Q fever and
autoimmune disease [5,15]. A unique manifestation of Q fever is
the presence of autoimmune antibodies, including ANA, antiphos-
pholipid antibody, and anti-smooth muscle antibody [15,16]. The
presence of these autoimmune biological abnormalities may point
toward a vasculitis, systemic inflammatory disease, or autoim-
mune disease instead of Q fever infection as the diagnosis [17,18].

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€926699-3

It is well established that immunological phenomena are as-
sociated with the later stages of subacute forms of untreated
infective endocarditis [19,20]. It is postulated that the patho-
genesis of chronic Q fever infective endocarditis is related to
circulating immune complexes [21]. In one study, the autoan-
tibody profile found in Q fever was similar to those found in
autoantibody diseases [22]. The most common autoimmune
syndromes associated with Q fever infection are SLE and an-
tiphospholipid syndrome [23]. Several case reports in the lit-
erature suggest that Q fever should be considered as a cause
of fever in patients with SLE [24-27]. Indeed, as illustrated in
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Figure 4. Transesophageal echocardiogram (TEE) showing multiple small, flickering masses post-Ross procedure on the aortic valve
(native pulmonary valve) of a 43-year-old man with a history of systemic lupus erythematosus (SLE) who presented with
endocarditis, which was later diagnosed to be an infection with Coxiella burnetii. The TEE was performed in 2019.

our case, a history of autoimmune disease can often mislead
and obscure the diagnostic picture, resulting in a delay in di-
agnosis and potentially devastating consequences.

One patient in a recent case reportedly had Q fever endocar-
ditis on top of SLE and associated Limban-Sacks endocardi-
tis [28]. Our patient had a history of valvuloplasty due to rheu-
matic heart disease. However, no clear documentation was
available of Limban-Sacks endocarditis prior to the episode Q
fever endocarditis, but it is important to note that it is a pos-
sibility in our patient. This underscores the issue of Limban-
Sacks endocarditis as a risk factor for Q fever endocarditis.

Renal biopsy findings are insufficient to establish a diagno-
sis of SLE. The pathologic features of lupus nephritis (LN) are
characteristic but not pathognomonic. These include glomer-
ular deposits of 1gG and C3 with or without IgM, IgA, and C1q.
Other findings suggestive of SLE are tubulointerstitial and vas-
cular wall deposits, as well as endothelial tubuloreticular in-
clusions on electron microscopy. Similar findings are possible,
however, with other autoimmune processes, such as rheuma-
toid arthritis and mixed connective tissue disease. Full-house
staining is quite specific for LN but it is not necessarily present
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in all biopsy specimens from patients with SLE. Unfortunately,
such full-house staining also occurs in other conditions, in-
cluding IgA nephropathy, cryoglobulinemic glomerulonephri-
tis (GN), and primary membranoproliferative GN.

Conclusions

This case adds to the multitude of studies that have shown an
association between Q fever infective endocarditis and auto-
immune diseases, particularly SLE. Several questions are un-
answered and remain to be elucidated by future studies. First,
in the immunocompromised host, should treatment be lifelong
given the burden of the disease process? Also, should high-
risk patients who are more susceptible to Q fever endocardi-
tis — namely those with history of valvulopathy and autoim-
mune disease — undergo routine surveillance echocardiogram
in regular fixed intervals? In addtion, research needs to clar-
ify the role of continued immunosuppressive therapy follow-
ing treatment of Q fever and resolution of immune markers.
Although this case had devastating complications, it fortu-
nately resulted in a favorable outcome. Several factors came
together to make the perfect storm.
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