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Polymicrobial Infections
Among Patients with Vascular
Fever, France, 2004-2020

Mathilde Puges, Xavier Bérard, Caroline Caradu, Mailys Ducours, Carole Eldin, Mathilde Carrer,
Noémie Sauvage, Marc-Olivier Vareil, Laure Alleman, Fatima M’Zali, Sabine Pereyre, Charles Cazanave

We report 5 cases of vascular Q fever complicated by poly-
microbial superinfection in patients who had no risk factors
for acute Q fever. Q fever was diagnosed by serologic and
molecular assays for Coxiella burnetii. We confirmed ad-
ditional infections using conventional graft cultures.

ascular Q fever, which is caused by Coxiella

burnetii, is well-described disease; recent pub-
lications on the topic include large studies in France
and the Netherlands (1-3). Unlike other vascular
graft and endograft infections, especially of aortic
and aortoenteric fistulas, vascular Q fever is usually
caused by a single microorganism. However, when
clinical samples (e.g., blood, vascular graft tissue)
test positive for bacterial infection, no recommen-
dation exists for screening for additional microor-
ganisms. Researchers have documented >5 cases
of vascular Q fever complicated by polymicrobial
superinfection, all involving a single co-infecting
species: Bacteroides fragilis, Streptococcus spp., S.
anginosus, Yersinia enterocolitica, or Klebsiella pneu-
moniae (4-6). Researchers also have documented
several cases of Q fever endocarditis complicated
by an additional microorganism: Enterococcus faeca-
lis, S. viridans, S. mitis, S. gallolyticus, S. salivarius, S.
crispatus, S. gordonii, or Staphylococcus aureus (7-10).
We describe 5 cases of vascular Q fever complicat-
ed by polymicrobial superinfection.
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The Study

We retrospectively screened the Bordeaux University
Hospital Vascular Infections database for patients
with chronic Q fever treated at Bordeaux Univer-
sity Hospital (BUH; Bordeaux, France) or Bayonne
District Hospital (Bayonne, France) during January
2004-June 2020. To be included in the study, patients
had to have a C. burnetii phase I IgG titer >6,400 or
molecular detection in blood or infected tissues, as
well as clinical signs of a vascular infection or evi-
dence from computed tomography or nuclear imag-
ing scans (6). We conducted an immunofluorescence
assay for C. burnetii at BUH and Bayonne Hospital,
then sent the samples to the French National Refer-
ence Center (Marseille, France) for species confirma-
tion (6). When patients had borderline or positive C.
burnetii serologic results (phase I IgG titer >100), we
also conducted PCR on an arterial biopsy or vascular
graft sample. PCR also was conducted at the French
National Reference Center as previously described
(6). In accordance with national legislation, surviving
patients did not object to the analysis of their data for
research purposes.

Of 425 patients with vascular infections during
January 2004-June 2020, 16 had Q fever, including 7
since 2019, when BUH and Bayonne Hospital began
conducting systematic Q fever serologic assays for all
patients with vascular infections. In total, 5 patients (1
with aortitis and 4 with vascular graft and endograft
infections) had vascular Q fever complicated by poly-
microbial superinfection in the abdominal aorta (Table
1, https:/ /wwwnc.cdc.gov/EID/ article/27/7/21-
0282-T1.htm). Of the 5 cases, 4 had occurred since 2015.
All 5 patients had undergone surgery; 4 had an aorto-
duodenal fistula, and the remainder had intimate con-
tact between the aortic graft and the duodenum.

In total, 4 patients had C. burnetii phase I IgG ti-
ters >100 and <6,400. Patient 3 had a borderline re-
sult; therefore, that patient’s sample was not sent to
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DISPATCHES

the French National Reference Center for species con-
firmation (Tables 1, 2). Four patients tested positive
by PCR on vascular or graft samples, whereas patient
5 tested positive by PCR on a vertebral biopsy (Ta-
ble 1). We conducted PCR on serum samples from 2
patients; the samples tested negative for C. burnetii.
None of the patients had risk factors for acute Q fe-
ver, such as contact with animals, consumption of
raw milk, or tick bites. Three of the patients lived in
the countryside of the Nouvelle-Aquitaine region. We
isolated 2-10 additional microorganisms using con-
ventional graft cultures, identifying concurrent bacte-
remia in 3 patients (patients 2, 3, and 4) (Table 1). All
isolated microorganisms were common commensals
of the oral or gut microflora. Only patient 3 had a fun-
gal co-infection (Candida albicans).

Patients 3 and 5 had been treated for previous
episodes of vascular Q fever; their infections relapsed
after the end of treatment. Patient 3 had been treated
with hydroxychloroquine and doxycycline for 2 years
for a Q fever aortic graft infection. The infected graft
was not removed, and the infection relapsed 2 months
after the end of treatment. Patient 5 had Q fever aor-
titis and spondylodiscitis 4 years before this episode.
He had been treated with hydroxychloroquine and
doxycycline for 18 months and had received an aortic
graft implantation. However, the infection in the aor-
tic graft relapsed 2 years after the end of treatment.

In total, 3 patients died of vascular graft and en-
dograft infections; another died of a different cause.
Patients 1, 3, and 4 were treated with hydroxychlo-
roquine and doxycycline. Only patients 1 and 3 com-
pleted the 18-month therapy; the other patients died
before or during treatment (Table 1). All patients also
had a 6-week course of antimicrobial therapy for the
other identified microorganisms.

Conclusions

We identified 5 cases of vascular Q fever complicated
by polymicrobial superinfection in patients with no
documented risk factors for acute Q fever. Q fever
was diagnosed by serologic and molecular assays.
We isolated additional microorganisms from clini-
cal samples from 5 of 16 patients with vascular fever,
suggesting that co-infections might be more common
than previously thought. Furthermore, 4 of the cases
complicated by polymicrobial superinfection were di-
agnosed during the past 5 years, suggesting that this
condition might be emergent.

All patients had an aortoduodenal fistula or in-
timate contact between the aortic graft and the duo-
denum. The role of C. burnetii in vascular fistulas is
well-described, especially in aortoenteric fistulas but
also in aortobronchial, aortocaval, and arteriocuta-
neous fistulas (2,11-13). Death rates among patients
with chronic Q fever complicated by arterial fistula
are higher than among those without fistulas (2). Aor-
toenteric fistulas arise from infection and inflamma-
tion of the aortic wall or the perigraft tissues created
by C. burnetii infection, which erodes the adjacent
digestive tract. Diagnostic delays might contribute
to fistula development; therefore, earlier detection
of vascular Q fever might reduce the incidence of
these complications.

We found that 31% of patients with vascular Q
fever in this study also had an aortoenteric fistula, a
concurrent condition that might have contributed to
superinfection. This rate is higher than that suggested
by previously published studies on vascular Q fever
and aortoenteric fistulas (2). We might have found a
higher rate because we have conducted systematic Q
fever screening in every patient with vascular infec-
tion since 2019.

Table 2. Serologic assay results of patients with vascular Q fever complicated by polymicrobial infections, France, 2014-2020*

Serologic results,

Patient (month of Q fever diagnosis)

time of assayt 1 (2015 Apr) 2 (2020 Jun) 3 (2015 Jul) 4 (2019 Sep) 5 (2010 Dec)
Before Q fever NA NA NA NA 2007 Aug 9: 1,600/0/0—
diagnosis 3,200/0/0; 2007 Aug 29:
1,600/0/0-3,200/0/0; 2007
Nov: 1,600/0/0-3,200/0/0;
2008 May: 800/0/0—
1,600/0/0
At Q fever diagnosis 2015 Apr: 800/0/200— 2020 Jun 15: Borderline 2019 Sep: 2010 Dec: 400/0/100—
100/0/0 100/0/0—100/0/0; 1,600/0/800— 800/0/200
2020 Jun 17: 1,600/0/800
100/0/0—100/0/0
After Q fever 2015 Jul: 800/0/200— NAT NA NAL NAt
diagnosis 400/0/0; 2016 Aug:

800/0/400-200/0/0; 2017
Dec: 400/0/200—200/0/100

*NA, not available.
tValues are titers against C. burnetti phase I-phase Il (IgG/IgM/IgA).

1Values NA because of patient death: patient 2 died on day 37, patient 4 died on day 27, and patient 5 died on day 12.
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In conclusion, we report a small case series of
vascular Q fever complicated by polymicrobial su-
perinfection. Our findings support systematic screen-
ing for C. burnetii in patients with vascular infections,
especially when an arterial fistula is suspected or con-
firmed. We believe these screenings should be con-
ducted even when more common microorganisms
are isolated by culture. The screening should not be
limited to patients with risk factors for acute Q fever.
The patients in this study had low C. burnetti phase I
IgG titers (none >6,400) and all had vascular Q fever
confirmed by molecular diagnosis. Low phase I IgG
titers have been described in acute Q fever endocardi-
tis (10,14), suggesting that some of our patients might
have had acute rather than chronic vascular Q fever.
Therefore, physicians should conduct PCR selective
for C. burnetii on vascular grafts or arterial biopsies
when patients with a vascular infection have a phase
I IgG titer >100. However, this low cutoff might im-
pair specificity and positive predictive value (15) and
should be further investigated. We highlight that
vascular Q fever requires a specific and prolonged
therapy, including surgery, to prevent relapse and
other complications. We emphasize the need for sys-
tematic C. burnetii screening in patients with vascu-
lar infections, even when cultures test positive for
other microbes.
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