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De quoi parle-t-on ?

• Inflammation aortique qui n’est pas seulement liée à l’athérosclérose

• Aortites:
§ Epidémiologie mal connue
§ Maladies rares ++++: entre 0,01/100 000 (enfant) à 10/100 000 et par an (> 50 ans)

• Aortites infectieuses: causes les moins fréquentes….

Gornik et al, Circulation, 2009
Stone et al, Cardiovascular pathology, 2015
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Quand ? Diagnostic pas toujours facile

• Aortites inflammatoires vs aortites infectieuses

• Aortites infectieuses:
§ Risque de rupture
§ Infections graves: mortalité entre 15 et 50 %
§ Urgence thérapeutique ++++
§ Traitement à débuter dès la suspicion diagnostique

• Topographie ?
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Revest et al, Rev Med Int, 2006
Gornik et al, Circulation, 2009

Stone et al, Cardiovascular pathology, 2015
Journeau et al, Medecine, 2020
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Quand ? Diagnostic pas toujours facile

• Aortites inflammatoires: plus souvent thoraciques
§ Horton: 

• Aorte thoracique > 90% des cas
• Branches extra-crâniennes des carotides

§ Takayasu (femme jeune), Cogan, polychondrite atrophiante,…
§ Mais maladie des IgG 4: atteinte abdominale fréquente

• Aortites infectieuses: plus souvent abdominales
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Gornik et al, Circulation, 2009
Stone et al, Cardiovascular pathology, 2015
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Quand ? 

• Terrain = celui de l’athérosclérose

• Physiopathologie:
§ Greffe au niveau d’une plaque d’athérome à l’occasion d’une bactériémie
§ Embole septique dans les vasa-vasorum (endocardite)
§ Infection par contiguïté
§ Inoculation directe (plaie pénétrante)
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Quand y penser ?
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A strobe multicenter descriptive study of 55
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Abstract
Infectious aortitis (IA) is a rare and severe disease. The treatment classically associates open surgery with prolonged antibiotic
therapy. This study aimed to describe clinical characteristics, medical and surgical supports in a large and current series of IA.
We conducted a retrospective multicenter study of native aorta IA, between 2000 and 2019. Inclusion criteria were the presence of

a microorganism on blood culture, aortic sample or any other validated technique and structural anomaly in imaging.
We included 55 patients (85%men), with amedian age of 65. Microbiology data substantially differed from previous studies with 12

Gram-negative rods IA, of which only 3 due to Salmonella spp., 24 Gram-positive cocci IA of which 12 Streptococcus spp., and 18 IA
due to intracellular growth and/or fastidious microorganisms, of which 8 Coxiella burnetii, 3 Treponema pallidum, and 5 tuberculosis
suspicious cases. Fifteen patients (27%) presented with thoracic IA, 31 (56%) with abdominal IA, and 9 (16%) with thoraco-
abdominal IA. Eight patients had no surgery, 41 underwent open surgery, only 4 endovascular aneurysm repair, and 2 a combination
of these 2 techniques. Nine patients died before 1-month follow-up. There was no difference in themortality rate between the different
types of germ or localization of IA.
The variety of germs involved in IA increases. Positron emission tomography-computed tomography scan is a very useful tool for

diagnosis. Surgery is still mainly done in open approach and a prospectivemulticenter study seems necessary to better determine the
place of endovascular aneurysm repair versus open surgery.

Abbreviations: AA = aortic aneurysm, CT = computed tomography, EVAR = endovascular aneurysm repair, GCA = giant cell
arteritis, GNR= gram-negative rods, GPC= gram-positive cocci, IA= infectious aortitis, ICGF= intracellular growth and/or fastidious
microorganisms, IGRA = interferon gamma release assays, PCR = polymerase chain reaction, PET-CT = positron emission
tomography-computed tomography, TB = tuberculosis, TST = tuberculin skin test.

Keywords: cardiovascular, infected aneurysm, infectious aortitis, mycotic aneurysm, Q fever, syphilis, tuberculosis
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1. Introduction

Infectious aortitis (IA) is a rare disease and corresponds to a
specific infection of the aortic wall. It can present itself as an
isolated aortic wall thickening or more often as an aortic
aneurysm (AA). Infection-related AA represent <5% of all AA[1]

and there is no epidemiological data concerning non-aneurysmal
IA. IA affects men more often than women, probably because of
the higher frequency in that population of atherosclerosis which
could favor the insemination of a microorganism through
structural alteration of the aortic wall; immunosuppression
could also be a risk factor for IA but is still disputed.[2,3]

With the improvement of microbiology and imaging techni-
ques, the variety of microorganisms involved in IA has likely
increased. The germs most often incriminated are Gram-positive
cocci (GPC), with a large majority of Staphylococcus aureus, and
Gram-negative rods (GNR), mainly Salmonella spp. These data
stem from a series of 29 patients with IA, the largest before the
year 2000.[1] Since then, numerous isolated case-reports or small
series have been published and the reported germs are similar to
what was described before 2000: 30 cases of S aureus,[4–15] 72
Salmonella spp.,[4,5,16–18,7,9,19–25] 16 Streptococcus spp.,[4–6,26–
29,10,30,31] and 6 Clostridium septicum.[32–37]

IA is a severe disease, with poor prognosis in the absence of
surgical treatment,[2] worse than for non- IA.[38] Open surgery
with replacement of the aorta – be it with prosthesis or allograft –
has long been considered the gold-standard treatment of
infectious AA but numerous case-reports show that there is a
growing resort to endovascular aneurysm repair (EVAR)
techniques.[19,39]

The aim of this study was to describe the clinical and biological
characteristics of patients at the diagnosis of IA, and to report
their therapeutic management and evolution in a major
multicenter study.

2. Material and methods

This retrospective descriptive multicenter French study included
adult patients who presented an IA diagnosed between January 1,
2000 and December 31, 2018.
IA cases were identified through the international classification

of diseases 10th revision diagnostic codes for arteritis with a
subsequent analysis of each file to select those corresponding to
IA, analysis of bacteriology laboratory registers for aortic
samples or call for observation to the infectious disease referring
doctor of the hospital.
Inclusion criteria were the presence of IA on native aorta. IAwas

defined as structural anomaly of the aortic wall in imaging
(computerized tomography [CT] scan, magnetic resonance imag-
ing, ultrasonography) and/or perioperative finding (wall thicken-
ing, ectasia or aneurysm, false aneurysm, dissection, rupture)
associated with the identification of a microorganism on blood
culture and/or aortic sample, either by conventional bacteriology
methods or by polymerase chain reaction (PCR) or serology.
Tuberculous aortitis was diagnosed by either the identification of
Mycobacterium tuberculosisora positive interferon gammarelease
assays (IGRA) test or a Mantoux tuberculin skin test (TST),
associated with a complete infectious and immuno-inflammatory
assessment excluding another etiology.
Patients with aortic structural anomalies and a non-aortic

infection liable to explain the microorganism’s identification
were excluded, as well as patients with prosthesis-based IA or
who had undergone aortic surgery up to 1 year before diagnosis.

The study was approved by the ethics committee of the Nantes
university hospital, and complied with the requirements of the
“Commission Nationale de l’Informatique et des Libertés,” in
accordance with current French legislation. Patient informed
consent was obtained for the study.
Patients were divided in different subgroups for statistical

analysis, according to the type of germ (GPC, GNR, intracellular
growth and/or fastidious microorganisms (ICGF), and fungi) and
the anatomical localization of IA (thoracic, abdominal, and
both). Statistical analysis were conducted using Prism software
version 5.00 for Windows (GraphPad software©). Quantitative
variables are presented as median, minimal, and maximal value.
Nonparametric Mann–Whitney test was used for comparing
quantitative variables, Fisher exact test for nominal qualitative
variables, and the log-rank test for survival analysis based on
Kaplan–Meier method. P-value was considered statistically
significant when <.05.

3. Results

Fifty-five patients were included; their characteristics are
summarized in Table 1. The different types of germs could be
divided in 4 subgroups with 24 pyogenic GPC (24%) – 12
Streptococcus pneumoniae, 9 S aureus, 3 other Streptococci
(Streptococcus agalactiae, Streptococcus equi zooepidemicus,
Streptococcus dysgalactiae); 12 pyogenic GNR (22%) – 5
Campylobacter spp., 3 Salmonella spp., 2 Escherichia coli, 1
Francisella tularensis, 1 Haemophilus influenzae ; 18 ICGF
(33%) – 8 Coxiella burnetii, 5 tuberculosis (TB) suspicious cases
even though only 1 microbiologically proven with M tuberculo-
sis, 3 Treponema pallidum, 2 Listeria monocytogenes; 1 fungus
(1.8% – Candida parapsilosis). Patients with GNR and GPC
aortitis were significantly older than those with ICGF aortitis
(P= .003 for GNR vs ICGF; P= .038 for GPC vs ICGF).

3.1. Microbiological data

The type of germs identified and their means of identification are
described in Supplemental Table 1, http://links.lww.com/MD/
E959. For pyogenic IA (GNR and GPC), diagnosis was made
through culture of blood sample and/or culture of aortic sample:
Blood culture: positive in 8 patients with GNR aortitis (67%)

and 17 patients with GPC aortitis (71%)
Aortic sample was available for 9 patients with GNR aortitis

and 17 patients with GPC aortitis. It was obtained during the
intraoperative act and/or para-aortic/intramural abscess punc-
tures. Aortic culture was positive in respectively 7 (78%) and 15
(88%) of cases and was the sole mean of identification in 4 out of
12 GNR aortitis and 7 out of 24 GPC aortitis due to negative
blood sample cultures.
One IA was documented through standard culture of the

intraoperative cell salvage system, as part of a blood safety quality
control procedure, which was positive for Campylobacter spp. –
the same germ being incidentally identified on blood culture.
This series reports 8 patients with C burnetii IA (14.5%). All

were men aged over 50 and lived in rural environment. The
abdominal aortawas solely concerned, in the formof ananeurysm.
Only 3 patients (5.4%) developed IA secondary to an infection

in another organ, that is, CT made at diagnosis of the initial
infection showed no aortitis nor AA. Initial infection sites were: 1
S pneumoniae pneumonia with bacteremia, 1 E faecium and
E coli fecal peritonitis, and 1 S pneumoniae spondylitis.
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Etude française 
multicentrique (8 centres)
Entre 2000 et 2019

Seven patients (13%) presented with aorta-neighboring organ
infection thatwas concurrent or subsequent to IAdiagnosis: 4with
spondylodiscitis (2C burnetii, 1 S aureus, and 1 S pneumoniae),
1 with infringement to the right pleura (S agalactiae), and 2 with
psoas damage (E coli and C burnetii).

3.2. Tuberculosis suspicious cases

Five patients were suspected of tuberculous IA, even though only
1 was microbiologically proven with M tuberculosis. Among the
other 4 patients with no identification of M tuberculosis, 3 had a
positive IGRA test and 1 had positiveMantoux TST (and deigned
not receptive for IGRA test due to profound immunosuppres-
sion), 3 had multiple thoracic adenopathies with granuloma, 1
had histologically proven granulomatous aortitis (the one with
Mantoux TST), 1 had granulomatous uveitis, 1 was immunosup-
pressed due to kidney transplantation, and another due to human
immunodeficiency virus (HIV), and 3 were immigrants from TB-
endemic countries. Evolution was positive under appropriate TB
treatment regimen for all 4 patients.

3.3. Cardiovascular risk factors

The only statistically significant difference between the different
subgroups of patients in terms of cardiovascular risk factors

concerned active smoking which was more important in the GPC
group compared to the ICGF group (71% vs 39%, P= .047).
Only 10 patients (18%) were known for having chronic AA

previous to the diagnosis of IA, all of “a priori” atherosclerotic
nature – and also secondary to giant cell arteritis (GCA) for one –
with a median age of 66 [min 48; max 79] and a median number
of 2 cardiovascular risk factors other than age. The micro-
organisms identified in these IA with previous aneurysm were –
contrary to the global cohort – in majority ICGF: 6 patients
(60%), 3 GPC (30%), and 1 GNR (10%).
Six patients had no cardiovascular risk factors – 5 men and 1

woman – of which 3 with T pallidum, 1 S pneumoniae, 1C
burnetii and 1 Salmonella dublin.

3.4. Immunosuppression risk factors

Twelve patients (22%) were immunosuppressed, all men. Three
were under immunosuppressant drugs: ciclosporine & myco-
phenolate mofetil for kidney transplantation eleven years before
(n=1), long-term rituximab regimen for non-Hodgkin lympho-
ma with accumulative dose of 17,825mg (n=1), high intake of
Class I super potent topical corticosteroid (up to 3 tubes
representing 1.5g per day of clobetasol for years) for
erythrodermic psoriasis (n=1). Apart from the patient described
above with lymphoma, 2 others suffered from hematologic

Table 1
Clinical, biological, and evolution characteristics of infectious aortitis.

Total GNR GPC ICGF Fungus
n=55 n=12 n=24 n=18 n=1

Men 47 (85%) 12 (100%) 17 (71%) 13 (72%) 1 (100%)
Median age [min; max] 65 [21; 88] 72 [52; 88] 67 [33; 75] 60 [21; 74] 62
Tobacco 34 (62%) 7 (58%) 18 (75%) 8 (44%) 1
High blood pressure 31 (56%) 8 (67%) 15 (63%) 8 (44%) 0
Dyslipidemia 21 (38%) 6 (50%) 9 (38%) 5 (28%) 1
Diabetes mellitus 9 (16%) 3 (25%) 5 (21%) 1 (6%) 0
Immunosuppression other than diabetes 18 (33%) 5 (42%) 8 (33%) 4 (22%) 1
Clinical and biological data
Median max temperature [min; max] 37.8 [36.0; 39.9] 39.0 [37.8; 39.6] 38.4 [36.0; 39.9] 37.0 [36.8; 38.2] NA
Aortitis related pain 41 (75%) 8 (67%) 22 (92%) 10 (56%) 1
Thoracic pain 9 (16%) 1 (8%) 8 (33%) 0 0
Abdominal pain 21 (38%) 4 (33%) 11 (46%) 6 (33%) 0
Lumbar pain 18 (33%) 4 (33%) 8 (33%) 5 (28%) 1
Altered general condition 20 (36%) 3 (25%) 10 (42%) 7 (39%) 0
Median C-reactive protein (mg/L) 145 [6; 606] 223 [46; 437] 175 [24; 606] 22 [6; 208] 77

Aortitis localization
Thoracic 15 (27%) 3 (25%) 8 (33%) 4 (22%) 0
Thoraco-abdominal 9 (16%) 3 (25%) 3 (13%) 2 (11%) 1
Abdominal 31 (56%) 6 (50%) 13 (54%) 12 (67%) 0

Aortitis aspect
Aneurysm 51 (93%) 10 (83%) 24 (100%) 16 (89%) 1
fusiform 15 (29%) 3 (30%) 4 (17%) 8 (50%) NA
sacciform 28 (55%) 6 (60%) 17 (71%) 5 (31%) NA
false-aneurysm 21 (38%) 3 (30%) 12 (50%) 6 (38%) NA

Surgery
Open surgery 41 (74%) 9 (75%) 18 (75%) 13 (72%) 1
EVAR 4 (7%) 1 (8%) 3 (13%) 0 0
Combined 2 (4%) 0 2 (8%) 0 0

Evolution
Median follow-up (mon) [min; max] 17 [0; 160] 15 [1; 86] 22 [0; 93] 17 [0; 160] 17
Local relapse 1 (2%) 0 0 1 (6%) 0
Death 16 (29%) 7 (58%) 7 (29%) 2 (11%) 0

EVAR= endovascular aneurysm repair, GPC=Gram-Positive Cocci, GNR=Gram-negative rods, ICGF= intracellular growth and/or fastidious microorganisms, NA=not available.
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Thoracic 15 (27%) 3 (25%) 8 (33%) 4 (22%) 0
Thoraco-abdominal 9 (16%) 3 (25%) 3 (13%) 2 (11%) 1
Abdominal 31 (56%) 6 (50%) 13 (54%) 12 (67%) 0

Aortitis aspect
Aneurysm 51 (93%) 10 (83%) 24 (100%) 16 (89%) 1
fusiform 15 (29%) 3 (30%) 4 (17%) 8 (50%) NA
sacciform 28 (55%) 6 (60%) 17 (71%) 5 (31%) NA
false-aneurysm 21 (38%) 3 (30%) 12 (50%) 6 (38%) NA

Surgery
Open surgery 41 (74%) 9 (75%) 18 (75%) 13 (72%) 1
EVAR 4 (7%) 1 (8%) 3 (13%) 0 0
Combined 2 (4%) 0 2 (8%) 0 0

Evolution
Median follow-up (mon) [min; max] 17 [0; 160] 15 [1; 86] 22 [0; 93] 17 [0; 160] 17
Local relapse 1 (2%) 0 0 1 (6%) 0
Death 16 (29%) 7 (58%) 7 (29%) 2 (11%) 0

EVAR= endovascular aneurysm repair, GPC=Gram-Positive Cocci, GNR=Gram-negative rods, ICGF= intracellular growth and/or fastidious microorganisms, NA=not available.
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Abstract
Infectious aortitis (IA) is a rare and severe disease. The treatment classically associates open surgery with prolonged antibiotic
therapy. This study aimed to describe clinical characteristics, medical and surgical supports in a large and current series of IA.
We conducted a retrospective multicenter study of native aorta IA, between 2000 and 2019. Inclusion criteria were the presence of

a microorganism on blood culture, aortic sample or any other validated technique and structural anomaly in imaging.
We included 55 patients (85%men), with amedian age of 65. Microbiology data substantially differed from previous studies with 12

Gram-negative rods IA, of which only 3 due to Salmonella spp., 24 Gram-positive cocci IA of which 12 Streptococcus spp., and 18 IA
due to intracellular growth and/or fastidious microorganisms, of which 8 Coxiella burnetii, 3 Treponema pallidum, and 5 tuberculosis
suspicious cases. Fifteen patients (27%) presented with thoracic IA, 31 (56%) with abdominal IA, and 9 (16%) with thoraco-
abdominal IA. Eight patients had no surgery, 41 underwent open surgery, only 4 endovascular aneurysm repair, and 2 a combination
of these 2 techniques. Nine patients died before 1-month follow-up. There was no difference in themortality rate between the different
types of germ or localization of IA.
The variety of germs involved in IA increases. Positron emission tomography-computed tomography scan is a very useful tool for

diagnosis. Surgery is still mainly done in open approach and a prospectivemulticenter study seems necessary to better determine the
place of endovascular aneurysm repair versus open surgery.

Abbreviations: AA = aortic aneurysm, CT = computed tomography, EVAR = endovascular aneurysm repair, GCA = giant cell
arteritis, GNR= gram-negative rods, GPC= gram-positive cocci, IA= infectious aortitis, ICGF= intracellular growth and/or fastidious
microorganisms, IGRA = interferon gamma release assays, PCR = polymerase chain reaction, PET-CT = positron emission
tomography-computed tomography, TB = tuberculosis, TST = tuberculin skin test.
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1. Introduction

Infectious aortitis (IA) is a rare disease and corresponds to a
specific infection of the aortic wall. It can present itself as an
isolated aortic wall thickening or more often as an aortic
aneurysm (AA). Infection-related AA represent <5% of all AA[1]

and there is no epidemiological data concerning non-aneurysmal
IA. IA affects men more often than women, probably because of
the higher frequency in that population of atherosclerosis which
could favor the insemination of a microorganism through
structural alteration of the aortic wall; immunosuppression
could also be a risk factor for IA but is still disputed.[2,3]

With the improvement of microbiology and imaging techni-
ques, the variety of microorganisms involved in IA has likely
increased. The germs most often incriminated are Gram-positive
cocci (GPC), with a large majority of Staphylococcus aureus, and
Gram-negative rods (GNR), mainly Salmonella spp. These data
stem from a series of 29 patients with IA, the largest before the
year 2000.[1] Since then, numerous isolated case-reports or small
series have been published and the reported germs are similar to
what was described before 2000: 30 cases of S aureus,[4–15] 72
Salmonella spp.,[4,5,16–18,7,9,19–25] 16 Streptococcus spp.,[4–6,26–
29,10,30,31] and 6 Clostridium septicum.[32–37]

IA is a severe disease, with poor prognosis in the absence of
surgical treatment,[2] worse than for non- IA.[38] Open surgery
with replacement of the aorta – be it with prosthesis or allograft –
has long been considered the gold-standard treatment of
infectious AA but numerous case-reports show that there is a
growing resort to endovascular aneurysm repair (EVAR)
techniques.[19,39]

The aim of this study was to describe the clinical and biological
characteristics of patients at the diagnosis of IA, and to report
their therapeutic management and evolution in a major
multicenter study.

2. Material and methods

This retrospective descriptive multicenter French study included
adult patients who presented an IA diagnosed between January 1,
2000 and December 31, 2018.
IA cases were identified through the international classification

of diseases 10th revision diagnostic codes for arteritis with a
subsequent analysis of each file to select those corresponding to
IA, analysis of bacteriology laboratory registers for aortic
samples or call for observation to the infectious disease referring
doctor of the hospital.
Inclusion criteria were the presence of IA on native aorta. IAwas

defined as structural anomaly of the aortic wall in imaging
(computerized tomography [CT] scan, magnetic resonance imag-
ing, ultrasonography) and/or perioperative finding (wall thicken-
ing, ectasia or aneurysm, false aneurysm, dissection, rupture)
associated with the identification of a microorganism on blood
culture and/or aortic sample, either by conventional bacteriology
methods or by polymerase chain reaction (PCR) or serology.
Tuberculous aortitis was diagnosed by either the identification of
Mycobacterium tuberculosisora positive interferon gammarelease
assays (IGRA) test or a Mantoux tuberculin skin test (TST),
associated with a complete infectious and immuno-inflammatory
assessment excluding another etiology.
Patients with aortic structural anomalies and a non-aortic

infection liable to explain the microorganism’s identification
were excluded, as well as patients with prosthesis-based IA or
who had undergone aortic surgery up to 1 year before diagnosis.

The study was approved by the ethics committee of the Nantes
university hospital, and complied with the requirements of the
“Commission Nationale de l’Informatique et des Libertés,” in
accordance with current French legislation. Patient informed
consent was obtained for the study.
Patients were divided in different subgroups for statistical

analysis, according to the type of germ (GPC, GNR, intracellular
growth and/or fastidious microorganisms (ICGF), and fungi) and
the anatomical localization of IA (thoracic, abdominal, and
both). Statistical analysis were conducted using Prism software
version 5.00 for Windows (GraphPad software©). Quantitative
variables are presented as median, minimal, and maximal value.
Nonparametric Mann–Whitney test was used for comparing
quantitative variables, Fisher exact test for nominal qualitative
variables, and the log-rank test for survival analysis based on
Kaplan–Meier method. P-value was considered statistically
significant when <.05.

3. Results

Fifty-five patients were included; their characteristics are
summarized in Table 1. The different types of germs could be
divided in 4 subgroups with 24 pyogenic GPC (24%) – 12
Streptococcus pneumoniae, 9 S aureus, 3 other Streptococci
(Streptococcus agalactiae, Streptococcus equi zooepidemicus,
Streptococcus dysgalactiae); 12 pyogenic GNR (22%) – 5
Campylobacter spp., 3 Salmonella spp., 2 Escherichia coli, 1
Francisella tularensis, 1 Haemophilus influenzae ; 18 ICGF
(33%) – 8 Coxiella burnetii, 5 tuberculosis (TB) suspicious cases
even though only 1 microbiologically proven with M tuberculo-
sis, 3 Treponema pallidum, 2 Listeria monocytogenes; 1 fungus
(1.8% – Candida parapsilosis). Patients with GNR and GPC
aortitis were significantly older than those with ICGF aortitis
(P= .003 for GNR vs ICGF; P= .038 for GPC vs ICGF).

3.1. Microbiological data

The type of germs identified and their means of identification are
described in Supplemental Table 1, http://links.lww.com/MD/
E959. For pyogenic IA (GNR and GPC), diagnosis was made
through culture of blood sample and/or culture of aortic sample:
Blood culture: positive in 8 patients with GNR aortitis (67%)

and 17 patients with GPC aortitis (71%)
Aortic sample was available for 9 patients with GNR aortitis

and 17 patients with GPC aortitis. It was obtained during the
intraoperative act and/or para-aortic/intramural abscess punc-
tures. Aortic culture was positive in respectively 7 (78%) and 15
(88%) of cases and was the sole mean of identification in 4 out of
12 GNR aortitis and 7 out of 24 GPC aortitis due to negative
blood sample cultures.
One IA was documented through standard culture of the

intraoperative cell salvage system, as part of a blood safety quality
control procedure, which was positive for Campylobacter spp. –
the same germ being incidentally identified on blood culture.
This series reports 8 patients with C burnetii IA (14.5%). All

were men aged over 50 and lived in rural environment. The
abdominal aortawas solely concerned, in the formof ananeurysm.
Only 3 patients (5.4%) developed IA secondary to an infection

in another organ, that is, CT made at diagnosis of the initial
infection showed no aortitis nor AA. Initial infection sites were: 1
S pneumoniae pneumonia with bacteremia, 1 E faecium and
E coli fecal peritonitis, and 1 S pneumoniae spondylitis.
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Seven patients (13%) presented with aorta-neighboring organ
infection thatwas concurrent or subsequent to IAdiagnosis: 4with
spondylodiscitis (2C burnetii, 1 S aureus, and 1 S pneumoniae),
1 with infringement to the right pleura (S agalactiae), and 2 with
psoas damage (E coli and C burnetii).

3.2. Tuberculosis suspicious cases

Five patients were suspected of tuberculous IA, even though only
1 was microbiologically proven with M tuberculosis. Among the
other 4 patients with no identification of M tuberculosis, 3 had a
positive IGRA test and 1 had positiveMantoux TST (and deigned
not receptive for IGRA test due to profound immunosuppres-
sion), 3 had multiple thoracic adenopathies with granuloma, 1
had histologically proven granulomatous aortitis (the one with
Mantoux TST), 1 had granulomatous uveitis, 1 was immunosup-
pressed due to kidney transplantation, and another due to human
immunodeficiency virus (HIV), and 3 were immigrants from TB-
endemic countries. Evolution was positive under appropriate TB
treatment regimen for all 4 patients.

3.3. Cardiovascular risk factors

The only statistically significant difference between the different
subgroups of patients in terms of cardiovascular risk factors

concerned active smoking which was more important in the GPC
group compared to the ICGF group (71% vs 39%, P= .047).
Only 10 patients (18%) were known for having chronic AA

previous to the diagnosis of IA, all of “a priori” atherosclerotic
nature – and also secondary to giant cell arteritis (GCA) for one –
with a median age of 66 [min 48; max 79] and a median number
of 2 cardiovascular risk factors other than age. The micro-
organisms identified in these IA with previous aneurysm were –
contrary to the global cohort – in majority ICGF: 6 patients
(60%), 3 GPC (30%), and 1 GNR (10%).
Six patients had no cardiovascular risk factors – 5 men and 1

woman – of which 3 with T pallidum, 1 S pneumoniae, 1C
burnetii and 1 Salmonella dublin.

3.4. Immunosuppression risk factors

Twelve patients (22%) were immunosuppressed, all men. Three
were under immunosuppressant drugs: ciclosporine & myco-
phenolate mofetil for kidney transplantation eleven years before
(n=1), long-term rituximab regimen for non-Hodgkin lympho-
ma with accumulative dose of 17,825mg (n=1), high intake of
Class I super potent topical corticosteroid (up to 3 tubes
representing 1.5g per day of clobetasol for years) for
erythrodermic psoriasis (n=1). Apart from the patient described
above with lymphoma, 2 others suffered from hematologic

Table 1
Clinical, biological, and evolution characteristics of infectious aortitis.

Total GNR GPC ICGF Fungus
n=55 n=12 n=24 n=18 n=1

Men 47 (85%) 12 (100%) 17 (71%) 13 (72%) 1 (100%)
Median age [min; max] 65 [21; 88] 72 [52; 88] 67 [33; 75] 60 [21; 74] 62
Tobacco 34 (62%) 7 (58%) 18 (75%) 8 (44%) 1
High blood pressure 31 (56%) 8 (67%) 15 (63%) 8 (44%) 0
Dyslipidemia 21 (38%) 6 (50%) 9 (38%) 5 (28%) 1
Diabetes mellitus 9 (16%) 3 (25%) 5 (21%) 1 (6%) 0
Immunosuppression other than diabetes 18 (33%) 5 (42%) 8 (33%) 4 (22%) 1
Clinical and biological data
Median max temperature [min; max] 37.8 [36.0; 39.9] 39.0 [37.8; 39.6] 38.4 [36.0; 39.9] 37.0 [36.8; 38.2] NA
Aortitis related pain 41 (75%) 8 (67%) 22 (92%) 10 (56%) 1
Thoracic pain 9 (16%) 1 (8%) 8 (33%) 0 0
Abdominal pain 21 (38%) 4 (33%) 11 (46%) 6 (33%) 0
Lumbar pain 18 (33%) 4 (33%) 8 (33%) 5 (28%) 1
Altered general condition 20 (36%) 3 (25%) 10 (42%) 7 (39%) 0
Median C-reactive protein (mg/L) 145 [6; 606] 223 [46; 437] 175 [24; 606] 22 [6; 208] 77

Aortitis localization
Thoracic 15 (27%) 3 (25%) 8 (33%) 4 (22%) 0
Thoraco-abdominal 9 (16%) 3 (25%) 3 (13%) 2 (11%) 1
Abdominal 31 (56%) 6 (50%) 13 (54%) 12 (67%) 0

Aortitis aspect
Aneurysm 51 (93%) 10 (83%) 24 (100%) 16 (89%) 1
fusiform 15 (29%) 3 (30%) 4 (17%) 8 (50%) NA
sacciform 28 (55%) 6 (60%) 17 (71%) 5 (31%) NA
false-aneurysm 21 (38%) 3 (30%) 12 (50%) 6 (38%) NA

Surgery
Open surgery 41 (74%) 9 (75%) 18 (75%) 13 (72%) 1
EVAR 4 (7%) 1 (8%) 3 (13%) 0 0
Combined 2 (4%) 0 2 (8%) 0 0

Evolution
Median follow-up (mon) [min; max] 17 [0; 160] 15 [1; 86] 22 [0; 93] 17 [0; 160] 17
Local relapse 1 (2%) 0 0 1 (6%) 0
Death 16 (29%) 7 (58%) 7 (29%) 2 (11%) 0

EVAR= endovascular aneurysm repair, GPC=Gram-Positive Cocci, GNR=Gram-negative rods, ICGF= intracellular growth and/or fastidious microorganisms, NA=not available.
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Abstract
Infectious aortitis (IA) is a rare and severe disease. The treatment classically associates open surgery with prolonged antibiotic
therapy. This study aimed to describe clinical characteristics, medical and surgical supports in a large and current series of IA.
We conducted a retrospective multicenter study of native aorta IA, between 2000 and 2019. Inclusion criteria were the presence of

a microorganism on blood culture, aortic sample or any other validated technique and structural anomaly in imaging.
We included 55 patients (85%men), with amedian age of 65. Microbiology data substantially differed from previous studies with 12

Gram-negative rods IA, of which only 3 due to Salmonella spp., 24 Gram-positive cocci IA of which 12 Streptococcus spp., and 18 IA
due to intracellular growth and/or fastidious microorganisms, of which 8 Coxiella burnetii, 3 Treponema pallidum, and 5 tuberculosis
suspicious cases. Fifteen patients (27%) presented with thoracic IA, 31 (56%) with abdominal IA, and 9 (16%) with thoraco-
abdominal IA. Eight patients had no surgery, 41 underwent open surgery, only 4 endovascular aneurysm repair, and 2 a combination
of these 2 techniques. Nine patients died before 1-month follow-up. There was no difference in themortality rate between the different
types of germ or localization of IA.
The variety of germs involved in IA increases. Positron emission tomography-computed tomography scan is a very useful tool for

diagnosis. Surgery is still mainly done in open approach and a prospectivemulticenter study seems necessary to better determine the
place of endovascular aneurysm repair versus open surgery.

Abbreviations: AA = aortic aneurysm, CT = computed tomography, EVAR = endovascular aneurysm repair, GCA = giant cell
arteritis, GNR= gram-negative rods, GPC= gram-positive cocci, IA= infectious aortitis, ICGF= intracellular growth and/or fastidious
microorganisms, IGRA = interferon gamma release assays, PCR = polymerase chain reaction, PET-CT = positron emission
tomography-computed tomography, TB = tuberculosis, TST = tuberculin skin test.
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specific infection of the aortic wall. It can present itself as an
isolated aortic wall thickening or more often as an aortic
aneurysm (AA). Infection-related AA represent <5% of all AA[1]

and there is no epidemiological data concerning non-aneurysmal
IA. IA affects men more often than women, probably because of
the higher frequency in that population of atherosclerosis which
could favor the insemination of a microorganism through
structural alteration of the aortic wall; immunosuppression
could also be a risk factor for IA but is still disputed.[2,3]

With the improvement of microbiology and imaging techni-
ques, the variety of microorganisms involved in IA has likely
increased. The germs most often incriminated are Gram-positive
cocci (GPC), with a large majority of Staphylococcus aureus, and
Gram-negative rods (GNR), mainly Salmonella spp. These data
stem from a series of 29 patients with IA, the largest before the
year 2000.[1] Since then, numerous isolated case-reports or small
series have been published and the reported germs are similar to
what was described before 2000: 30 cases of S aureus,[4–15] 72
Salmonella spp.,[4,5,16–18,7,9,19–25] 16 Streptococcus spp.,[4–6,26–
29,10,30,31] and 6 Clostridium septicum.[32–37]

IA is a severe disease, with poor prognosis in the absence of
surgical treatment,[2] worse than for non- IA.[38] Open surgery
with replacement of the aorta – be it with prosthesis or allograft –
has long been considered the gold-standard treatment of
infectious AA but numerous case-reports show that there is a
growing resort to endovascular aneurysm repair (EVAR)
techniques.[19,39]

The aim of this study was to describe the clinical and biological
characteristics of patients at the diagnosis of IA, and to report
their therapeutic management and evolution in a major
multicenter study.

2. Material and methods

This retrospective descriptive multicenter French study included
adult patients who presented an IA diagnosed between January 1,
2000 and December 31, 2018.
IA cases were identified through the international classification

of diseases 10th revision diagnostic codes for arteritis with a
subsequent analysis of each file to select those corresponding to
IA, analysis of bacteriology laboratory registers for aortic
samples or call for observation to the infectious disease referring
doctor of the hospital.
Inclusion criteria were the presence of IA on native aorta. IAwas

defined as structural anomaly of the aortic wall in imaging
(computerized tomography [CT] scan, magnetic resonance imag-
ing, ultrasonography) and/or perioperative finding (wall thicken-
ing, ectasia or aneurysm, false aneurysm, dissection, rupture)
associated with the identification of a microorganism on blood
culture and/or aortic sample, either by conventional bacteriology
methods or by polymerase chain reaction (PCR) or serology.
Tuberculous aortitis was diagnosed by either the identification of
Mycobacterium tuberculosisora positive interferon gammarelease
assays (IGRA) test or a Mantoux tuberculin skin test (TST),
associated with a complete infectious and immuno-inflammatory
assessment excluding another etiology.
Patients with aortic structural anomalies and a non-aortic

infection liable to explain the microorganism’s identification
were excluded, as well as patients with prosthesis-based IA or
who had undergone aortic surgery up to 1 year before diagnosis.

The study was approved by the ethics committee of the Nantes
university hospital, and complied with the requirements of the
“Commission Nationale de l’Informatique et des Libertés,” in
accordance with current French legislation. Patient informed
consent was obtained for the study.
Patients were divided in different subgroups for statistical

analysis, according to the type of germ (GPC, GNR, intracellular
growth and/or fastidious microorganisms (ICGF), and fungi) and
the anatomical localization of IA (thoracic, abdominal, and
both). Statistical analysis were conducted using Prism software
version 5.00 for Windows (GraphPad software©). Quantitative
variables are presented as median, minimal, and maximal value.
Nonparametric Mann–Whitney test was used for comparing
quantitative variables, Fisher exact test for nominal qualitative
variables, and the log-rank test for survival analysis based on
Kaplan–Meier method. P-value was considered statistically
significant when <.05.

3. Results

Fifty-five patients were included; their characteristics are
summarized in Table 1. The different types of germs could be
divided in 4 subgroups with 24 pyogenic GPC (24%) – 12
Streptococcus pneumoniae, 9 S aureus, 3 other Streptococci
(Streptococcus agalactiae, Streptococcus equi zooepidemicus,
Streptococcus dysgalactiae); 12 pyogenic GNR (22%) – 5
Campylobacter spp., 3 Salmonella spp., 2 Escherichia coli, 1
Francisella tularensis, 1 Haemophilus influenzae ; 18 ICGF
(33%) – 8 Coxiella burnetii, 5 tuberculosis (TB) suspicious cases
even though only 1 microbiologically proven with M tuberculo-
sis, 3 Treponema pallidum, 2 Listeria monocytogenes; 1 fungus
(1.8% – Candida parapsilosis). Patients with GNR and GPC
aortitis were significantly older than those with ICGF aortitis
(P= .003 for GNR vs ICGF; P= .038 for GPC vs ICGF).

3.1. Microbiological data

The type of germs identified and their means of identification are
described in Supplemental Table 1, http://links.lww.com/MD/
E959. For pyogenic IA (GNR and GPC), diagnosis was made
through culture of blood sample and/or culture of aortic sample:
Blood culture: positive in 8 patients with GNR aortitis (67%)

and 17 patients with GPC aortitis (71%)
Aortic sample was available for 9 patients with GNR aortitis

and 17 patients with GPC aortitis. It was obtained during the
intraoperative act and/or para-aortic/intramural abscess punc-
tures. Aortic culture was positive in respectively 7 (78%) and 15
(88%) of cases and was the sole mean of identification in 4 out of
12 GNR aortitis and 7 out of 24 GPC aortitis due to negative
blood sample cultures.
One IA was documented through standard culture of the

intraoperative cell salvage system, as part of a blood safety quality
control procedure, which was positive for Campylobacter spp. –
the same germ being incidentally identified on blood culture.
This series reports 8 patients with C burnetii IA (14.5%). All

were men aged over 50 and lived in rural environment. The
abdominal aortawas solely concerned, in the formof ananeurysm.
Only 3 patients (5.4%) developed IA secondary to an infection

in another organ, that is, CT made at diagnosis of the initial
infection showed no aortitis nor AA. Initial infection sites were: 1
S pneumoniae pneumonia with bacteremia, 1 E faecium and
E coli fecal peritonitis, and 1 S pneumoniae spondylitis.
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Seven patients (13%) presented with aorta-neighboring organ
infection thatwas concurrent or subsequent to IAdiagnosis: 4with
spondylodiscitis (2C burnetii, 1 S aureus, and 1 S pneumoniae),
1 with infringement to the right pleura (S agalactiae), and 2 with
psoas damage (E coli and C burnetii).

3.2. Tuberculosis suspicious cases

Five patients were suspected of tuberculous IA, even though only
1 was microbiologically proven with M tuberculosis. Among the
other 4 patients with no identification of M tuberculosis, 3 had a
positive IGRA test and 1 had positiveMantoux TST (and deigned
not receptive for IGRA test due to profound immunosuppres-
sion), 3 had multiple thoracic adenopathies with granuloma, 1
had histologically proven granulomatous aortitis (the one with
Mantoux TST), 1 had granulomatous uveitis, 1 was immunosup-
pressed due to kidney transplantation, and another due to human
immunodeficiency virus (HIV), and 3 were immigrants from TB-
endemic countries. Evolution was positive under appropriate TB
treatment regimen for all 4 patients.

3.3. Cardiovascular risk factors

The only statistically significant difference between the different
subgroups of patients in terms of cardiovascular risk factors

concerned active smoking which was more important in the GPC
group compared to the ICGF group (71% vs 39%, P= .047).
Only 10 patients (18%) were known for having chronic AA

previous to the diagnosis of IA, all of “a priori” atherosclerotic
nature – and also secondary to giant cell arteritis (GCA) for one –
with a median age of 66 [min 48; max 79] and a median number
of 2 cardiovascular risk factors other than age. The micro-
organisms identified in these IA with previous aneurysm were –
contrary to the global cohort – in majority ICGF: 6 patients
(60%), 3 GPC (30%), and 1 GNR (10%).
Six patients had no cardiovascular risk factors – 5 men and 1

woman – of which 3 with T pallidum, 1 S pneumoniae, 1C
burnetii and 1 Salmonella dublin.

3.4. Immunosuppression risk factors

Twelve patients (22%) were immunosuppressed, all men. Three
were under immunosuppressant drugs: ciclosporine & myco-
phenolate mofetil for kidney transplantation eleven years before
(n=1), long-term rituximab regimen for non-Hodgkin lympho-
ma with accumulative dose of 17,825mg (n=1), high intake of
Class I super potent topical corticosteroid (up to 3 tubes
representing 1.5g per day of clobetasol for years) for
erythrodermic psoriasis (n=1). Apart from the patient described
above with lymphoma, 2 others suffered from hematologic

Table 1
Clinical, biological, and evolution characteristics of infectious aortitis.

Total GNR GPC ICGF Fungus
n=55 n=12 n=24 n=18 n=1

Men 47 (85%) 12 (100%) 17 (71%) 13 (72%) 1 (100%)
Median age [min; max] 65 [21; 88] 72 [52; 88] 67 [33; 75] 60 [21; 74] 62
Tobacco 34 (62%) 7 (58%) 18 (75%) 8 (44%) 1
High blood pressure 31 (56%) 8 (67%) 15 (63%) 8 (44%) 0
Dyslipidemia 21 (38%) 6 (50%) 9 (38%) 5 (28%) 1
Diabetes mellitus 9 (16%) 3 (25%) 5 (21%) 1 (6%) 0
Immunosuppression other than diabetes 18 (33%) 5 (42%) 8 (33%) 4 (22%) 1
Clinical and biological data
Median max temperature [min; max] 37.8 [36.0; 39.9] 39.0 [37.8; 39.6] 38.4 [36.0; 39.9] 37.0 [36.8; 38.2] NA
Aortitis related pain 41 (75%) 8 (67%) 22 (92%) 10 (56%) 1
Thoracic pain 9 (16%) 1 (8%) 8 (33%) 0 0
Abdominal pain 21 (38%) 4 (33%) 11 (46%) 6 (33%) 0
Lumbar pain 18 (33%) 4 (33%) 8 (33%) 5 (28%) 1
Altered general condition 20 (36%) 3 (25%) 10 (42%) 7 (39%) 0
Median C-reactive protein (mg/L) 145 [6; 606] 223 [46; 437] 175 [24; 606] 22 [6; 208] 77

Aortitis localization
Thoracic 15 (27%) 3 (25%) 8 (33%) 4 (22%) 0
Thoraco-abdominal 9 (16%) 3 (25%) 3 (13%) 2 (11%) 1
Abdominal 31 (56%) 6 (50%) 13 (54%) 12 (67%) 0

Aortitis aspect
Aneurysm 51 (93%) 10 (83%) 24 (100%) 16 (89%) 1
fusiform 15 (29%) 3 (30%) 4 (17%) 8 (50%) NA
sacciform 28 (55%) 6 (60%) 17 (71%) 5 (31%) NA
false-aneurysm 21 (38%) 3 (30%) 12 (50%) 6 (38%) NA

Surgery
Open surgery 41 (74%) 9 (75%) 18 (75%) 13 (72%) 1
EVAR 4 (7%) 1 (8%) 3 (13%) 0 0
Combined 2 (4%) 0 2 (8%) 0 0

Evolution
Median follow-up (mon) [min; max] 17 [0; 160] 15 [1; 86] 22 [0; 93] 17 [0; 160] 17
Local relapse 1 (2%) 0 0 1 (6%) 0
Death 16 (29%) 7 (58%) 7 (29%) 2 (11%) 0

EVAR= endovascular aneurysm repair, GPC=Gram-Positive Cocci, GNR=Gram-negative rods, ICGF= intracellular growth and/or fastidious microorganisms, NA=not available.
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Débuter le traitement dès la suspicion 
diagnostique
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• Traitement médico-chirurgical ++++++

• Si pas de geste chirurgical: mortalité jusqu’à 90%

• Exceptions tuberculose , syphilis ?
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• Une épidémiologie microbiologique qui a évolué

• Staphylococcus aureus 

• Salmonelles 

• Syphilis exceptionnelle

• Tuberculose très rare: lésions de contiguïté

• Un « nouveau »: fièvre Q +++++
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A strobe multicenter descriptive study of 55
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Abstract
Infectious aortitis (IA) is a rare and severe disease. The treatment classically associates open surgery with prolonged antibiotic
therapy. This study aimed to describe clinical characteristics, medical and surgical supports in a large and current series of IA.
We conducted a retrospective multicenter study of native aorta IA, between 2000 and 2019. Inclusion criteria were the presence of

a microorganism on blood culture, aortic sample or any other validated technique and structural anomaly in imaging.
We included 55 patients (85%men), with amedian age of 65. Microbiology data substantially differed from previous studies with 12

Gram-negative rods IA, of which only 3 due to Salmonella spp., 24 Gram-positive cocci IA of which 12 Streptococcus spp., and 18 IA
due to intracellular growth and/or fastidious microorganisms, of which 8 Coxiella burnetii, 3 Treponema pallidum, and 5 tuberculosis
suspicious cases. Fifteen patients (27%) presented with thoracic IA, 31 (56%) with abdominal IA, and 9 (16%) with thoraco-
abdominal IA. Eight patients had no surgery, 41 underwent open surgery, only 4 endovascular aneurysm repair, and 2 a combination
of these 2 techniques. Nine patients died before 1-month follow-up. There was no difference in themortality rate between the different
types of germ or localization of IA.
The variety of germs involved in IA increases. Positron emission tomography-computed tomography scan is a very useful tool for

diagnosis. Surgery is still mainly done in open approach and a prospectivemulticenter study seems necessary to better determine the
place of endovascular aneurysm repair versus open surgery.

Abbreviations: AA = aortic aneurysm, CT = computed tomography, EVAR = endovascular aneurysm repair, GCA = giant cell
arteritis, GNR= gram-negative rods, GPC= gram-positive cocci, IA= infectious aortitis, ICGF= intracellular growth and/or fastidious
microorganisms, IGRA = interferon gamma release assays, PCR = polymerase chain reaction, PET-CT = positron emission
tomography-computed tomography, TB = tuberculosis, TST = tuberculin skin test.

Keywords: cardiovascular, infected aneurysm, infectious aortitis, mycotic aneurysm, Q fever, syphilis, tuberculosis
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1. Introduction

Infectious aortitis (IA) is a rare disease and corresponds to a
specific infection of the aortic wall. It can present itself as an
isolated aortic wall thickening or more often as an aortic
aneurysm (AA). Infection-related AA represent <5% of all AA[1]

and there is no epidemiological data concerning non-aneurysmal
IA. IA affects men more often than women, probably because of
the higher frequency in that population of atherosclerosis which
could favor the insemination of a microorganism through
structural alteration of the aortic wall; immunosuppression
could also be a risk factor for IA but is still disputed.[2,3]

With the improvement of microbiology and imaging techni-
ques, the variety of microorganisms involved in IA has likely
increased. The germs most often incriminated are Gram-positive
cocci (GPC), with a large majority of Staphylococcus aureus, and
Gram-negative rods (GNR), mainly Salmonella spp. These data
stem from a series of 29 patients with IA, the largest before the
year 2000.[1] Since then, numerous isolated case-reports or small
series have been published and the reported germs are similar to
what was described before 2000: 30 cases of S aureus,[4–15] 72
Salmonella spp.,[4,5,16–18,7,9,19–25] 16 Streptococcus spp.,[4–6,26–
29,10,30,31] and 6 Clostridium septicum.[32–37]

IA is a severe disease, with poor prognosis in the absence of
surgical treatment,[2] worse than for non- IA.[38] Open surgery
with replacement of the aorta – be it with prosthesis or allograft –
has long been considered the gold-standard treatment of
infectious AA but numerous case-reports show that there is a
growing resort to endovascular aneurysm repair (EVAR)
techniques.[19,39]

The aim of this study was to describe the clinical and biological
characteristics of patients at the diagnosis of IA, and to report
their therapeutic management and evolution in a major
multicenter study.

2. Material and methods

This retrospective descriptive multicenter French study included
adult patients who presented an IA diagnosed between January 1,
2000 and December 31, 2018.
IA cases were identified through the international classification

of diseases 10th revision diagnostic codes for arteritis with a
subsequent analysis of each file to select those corresponding to
IA, analysis of bacteriology laboratory registers for aortic
samples or call for observation to the infectious disease referring
doctor of the hospital.
Inclusion criteria were the presence of IA on native aorta. IAwas

defined as structural anomaly of the aortic wall in imaging
(computerized tomography [CT] scan, magnetic resonance imag-
ing, ultrasonography) and/or perioperative finding (wall thicken-
ing, ectasia or aneurysm, false aneurysm, dissection, rupture)
associated with the identification of a microorganism on blood
culture and/or aortic sample, either by conventional bacteriology
methods or by polymerase chain reaction (PCR) or serology.
Tuberculous aortitis was diagnosed by either the identification of
Mycobacterium tuberculosisora positive interferon gammarelease
assays (IGRA) test or a Mantoux tuberculin skin test (TST),
associated with a complete infectious and immuno-inflammatory
assessment excluding another etiology.
Patients with aortic structural anomalies and a non-aortic

infection liable to explain the microorganism’s identification
were excluded, as well as patients with prosthesis-based IA or
who had undergone aortic surgery up to 1 year before diagnosis.

The study was approved by the ethics committee of the Nantes
university hospital, and complied with the requirements of the
“Commission Nationale de l’Informatique et des Libertés,” in
accordance with current French legislation. Patient informed
consent was obtained for the study.
Patients were divided in different subgroups for statistical

analysis, according to the type of germ (GPC, GNR, intracellular
growth and/or fastidious microorganisms (ICGF), and fungi) and
the anatomical localization of IA (thoracic, abdominal, and
both). Statistical analysis were conducted using Prism software
version 5.00 for Windows (GraphPad software©). Quantitative
variables are presented as median, minimal, and maximal value.
Nonparametric Mann–Whitney test was used for comparing
quantitative variables, Fisher exact test for nominal qualitative
variables, and the log-rank test for survival analysis based on
Kaplan–Meier method. P-value was considered statistically
significant when <.05.

3. Results

Fifty-five patients were included; their characteristics are
summarized in Table 1. The different types of germs could be
divided in 4 subgroups with 24 pyogenic GPC (24%) – 12
Streptococcus pneumoniae, 9 S aureus, 3 other Streptococci
(Streptococcus agalactiae, Streptococcus equi zooepidemicus,
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Campylobacter spp., 3 Salmonella spp., 2 Escherichia coli, 1
Francisella tularensis, 1 Haemophilus influenzae ; 18 ICGF
(33%) – 8 Coxiella burnetii, 5 tuberculosis (TB) suspicious cases
even though only 1 microbiologically proven with M tuberculo-
sis, 3 Treponema pallidum, 2 Listeria monocytogenes; 1 fungus
(1.8% – Candida parapsilosis). Patients with GNR and GPC
aortitis were significantly older than those with ICGF aortitis
(P= .003 for GNR vs ICGF; P= .038 for GPC vs ICGF).

3.1. Microbiological data

The type of germs identified and their means of identification are
described in Supplemental Table 1, http://links.lww.com/MD/
E959. For pyogenic IA (GNR and GPC), diagnosis was made
through culture of blood sample and/or culture of aortic sample:
Blood culture: positive in 8 patients with GNR aortitis (67%)

and 17 patients with GPC aortitis (71%)
Aortic sample was available for 9 patients with GNR aortitis

and 17 patients with GPC aortitis. It was obtained during the
intraoperative act and/or para-aortic/intramural abscess punc-
tures. Aortic culture was positive in respectively 7 (78%) and 15
(88%) of cases and was the sole mean of identification in 4 out of
12 GNR aortitis and 7 out of 24 GPC aortitis due to negative
blood sample cultures.
One IA was documented through standard culture of the

intraoperative cell salvage system, as part of a blood safety quality
control procedure, which was positive for Campylobacter spp. –
the same germ being incidentally identified on blood culture.
This series reports 8 patients with C burnetii IA (14.5%). All

were men aged over 50 and lived in rural environment. The
abdominal aortawas solely concerned, in the formof ananeurysm.
Only 3 patients (5.4%) developed IA secondary to an infection

in another organ, that is, CT made at diagnosis of the initial
infection showed no aortitis nor AA. Initial infection sites were: 1
S pneumoniae pneumonia with bacteremia, 1 E faecium and
E coli fecal peritonitis, and 1 S pneumoniae spondylitis.

Journeau et al. Medicine (2020) 99:40 Medicine

2

Gram + Gram - Autre Fongi
9 S. aureus

5 S. pneumoniae
3 streptocoques 

autres
1 E. faecium

2 L. monocytogenes

5 C. fetus
3 Salmonella sp

2 E. coli
1 H. influenzae
1 F. tularensis

8 C. burnetii
5 M. tuberculosis

3 T. pallidum

1 C. parapsilosis

Traitement urgent ++++

Moins urgent
Sérologies +++

ContexteRésistance C3G et pipé-tazo
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Quoi ? Si hémoculture positive
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• Gram +: 
§ Cloxacilline ou amoxicilline selon hémoculture
§ Vancomycine ou daptomycine si possibilité de méti-R

• Gram -: plus difficile (Campylobacter)
§ Carbapénèmes

• Levure: échinocandine
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Quoi ? probabiliste
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• Méropénème + daptomycine +/- aminosides
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Quoi ? documenté
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• Traitement type endocardite

• IV au moins jusqu’à J15 post-opératoire

• Relai per os à discuter:
§ Si amélioration clinique
§ Type infections de prothèses vasculaires
§ S. aureus: rifampicine-fluoroquinolones
§ Enterobactéries: fluoroquinolones
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Quelle durée ?
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• ?

• Classiquement 6 semaines post-opératoires



Durée de traitement IPV

Reprise 
chirurgicale

Ablation des 
implants 
infectés

Non
remplacé

s

Remplacés 
par autogreffe 

veineuse

Remplacés 
par matériel 

inerte

Rétention des 
implants 
infectés

2 s                4 s                   6 s                                12 s

MAP réalisée par la  SPILF
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Quelle durée ?
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• Si pose d’endoprothèse en attente: ATB à poursuivre dans 
l’attente de la chirurgie

• Si pas de chirurgie: antibiothérapie suspensive (cf IPV) ?
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Cas particuliers
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• Syphilis et tuberculose: pas de chirurgie obligatoire

• Syphilis: syphilis tardive

• Tuberculose: traitement habituel
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Conclusions
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• Aortites infectieuses: rares et graves
• Niveau de preuve faible +++++

• Quand ? dès que le diagnostic est suspecté
• Quoi ?

§ Médico-chirurgical
§ Probabiliste: carbapénème + daptomycine
§ Orienté par les hémocultures: comme endocardite

• Quelle durée ?
§ Classiquement 6 semaines post-opératoires
§ 4 semaines probablement possibles si excision complète et substitut biologique


