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Coxiella burnetii
Chronic Q fever: expert opinion versus
literature analysis and consensus. Raoult D.
J Infect. 2012 Aug;65(2):102‐8.

• I was single
• Then outbreak in Netherland
‐Dutch consensus
‐ E‐CDC Recommandation
• Expert Vs consensus !

Reevaluation of the Risk of Fetal Death and Malformation
After Q Fever.
Million M, Roblot F, Carles D, D'Amato F, Protopopescu C, Carrieri
MP, Raoult D.

Clin Infect Dis. 2014 Apr 18
Evolution from acute Q fever to endocarditis is associated with underlying
valvulopathy and age and can be prevented by prolonged antibiotic treatment.
Million M, Walter G, Thuny F, Habib G, Raoult D.

Clin Infect Dis. 2013 Sep;57(6):836‐44.
Immunoglobulin G anticardiolipin antibodies and progression to Q fever endocarditis.
Million M, Walter G, Bardin N, Camoin L, Giorgi R, Bongrand P, Gouriet F, Casalta JP, Thuny F, Habib G, Raoult D.

Clin Infect Dis. 2013 Jul;57(1):57‐64
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Coxiella burnetii : Bacteriology









Obligate intracellular
bacterium
Any animals
Gene exchanges in Amoeba
with Legionella
Multiplication within the
phagolysosome of
macrophages
Survives in acidic vacuole
(low pH activates
metabolism)
Growing in axenic medium
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Coxiella burnetii : Bacteriology
 Spore-like form
 Extremely resistant
 Survival under harsh conditions :
–
–
–
–

60 min at 600 C
10 month at 200 C
in formalin 0.5 %
UV-irradiation
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Coxiella burnetii : Bacteriology








Pleomorphic
Coccobacillus
Gram‐negative
0.2 ‐ 0.7 mm
Gimenez staining
Agent of Q fever
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Proc Natl Acad Sci U S A. 2003 Apr 29;100(9):5455-60
The 1,995,275-bp genome of Coxiella burnetii, Nine Mile phase I RSA493, a highly virulent zoonotic
pathogen and category B bioterrorism agent, was sequenced by the random shotgun method. This
bacterium is an obligate intracellular acidophile that is highly adapted for life within the eukaryotic
phagolysosome. Genome analysis revealed many genes with potential roles in adhesion, invasion,
intracellular trafficking, host-cell modulation, and detoxification. A previously uncharacterized 13-member
family of ankyrin repeat-containing proteins is implicated in the pathogenesis of this organism. Although
the lifestyle and parasitic strategies of C. burnetii resemble that of Rickettsiae and Chlamydiae, their
genome architectures differ considerably in terms of presence of mobile elements, extent of genome
reduction, metabolic capabilities, and transporter profiles. The presence of 83 pseudogenes displays an
ongoing process of gene degradation. Unlike other obligate intracellular bacteria, 32 insertion sequences
are found dispersed in the chromosome, indicating some plasticity in the C. burnetii genome. These
analyses suggest that the obligate intracellular lifestyle of C. burnetii may be a relatively recent
innovation.
9

Coxiella burnetii : Genome

Seshadri R. et al. Complete genome sequence of the Q-fever pathogen
Coxiella burnetii. PNAS, 2003;100:5455-60
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Bacteriology : Coxiella burnetii
Phase I
Infectious
Resists macrophage killing
Only form present in nature

Phase II
Non infectious
Deleted (17 KB) mutant of phase I
Killed by macrophage
Absent in nature

Multiply slowly in cells
Enters by v

Multiply rapidly in cells
Enters by vand complement
receptor
Determine late antibody response Determine early antibody response
and high antibody response in
(acute infection)
chronic disease
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Coxiella burnetii
Phase I (virulent)

Phase II (avirulent)

Tol R4
CR3

killed
multiplying
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Coxiella burnetii and Q fever
-A

Bacteriology
- B Epidemiology
- C Clinical presentation
- D Pathophysiology
- E Specificity in Guyana
- Clinical
- Epidemiological
- Bacteriological
- Immune response
- F Diagnostic
- G Treatment
- H Prophylaxis
- I Controversy
13

Epidemiology
Q fever: Modes of transmission to man


Inhalation of contaminated aerosols +++



Oral route (contaminated milk and cheese)



Percutaneous route (intradermal inoculation)



Vertical transmission



Person-to-person transmission (autopsies,
deliveries, blood transfusion)



Sexual transmission
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Epidemiology


Primary reservoirs
–
–
–
–
–
–
–



Sheep
Goats
Cattle
Cats
Dogs
Pigeons
Humans

Sources of transmission
–
–
–
–
–
–
–
–
–
–
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Uterus
Placenta
Feces
Urine
Milk
Straw, manure
Ticks
Sperm
Blood
Intentional
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Epidemics described by CNR (1)
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Fig 2. Acute and Chronic Q fever from 1985 to 2009. * places where outbreaks were reported.

16

Epidemics in
Europe from
1987 to 2009
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Fig 8. European outbreaks from 1987 to 2009
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36

Seasonal variation (1)

• 274 cases of acute fever Q of 1982 to 1990 at CNR
• Significant growth of the frequency in May, June and July
(42.7% of cases, p<0.001)
Epidemiologic features and clinical presentation of acute Q fever in hospitalized patients: 323 French cases.
Tissot Dupont H, Am J Med. 1992 Oct;93(4):427-34.
18

Epidemiological acute Q fever
Findings in 1070 cases (1985-1998)

Feature
Males
Rural life
Occupational exposure
Contact with animals
Raw cheese consumption
Immunodepression
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Percent
71
36
8
35
23
5
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Rickettsia follows rickettsiologists
Acute cases
diagnosed (may be
2% of infection without
active search)
 France 3/106/year
 In our
region19/106/year
 In our departement
40/106/year (2 %real
incidence)

Bouches du
Rhône

•

Marseille

20

Emerg Infect Dis. 2011;17(4):668-675.
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MST CB ( 8 spacers)

13

1 animal
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RESULTS
• We tested 250 humans and 135 animal samples with MST. this genotyping method reveals a
genetic diversity by identifying 46 different C. burnetii genotypes
Figure 1. Phylogenetic diversity of 48 genotypes of C.
burnetii identified by using MST

•Among, the 385 specimens tested, the MST
33 (19%), 8(15%) and 20 (10%), are the most
frequent genotype found
•To date, we identified specific C. burnetii
genotype in French Guiana (MST17), Senegal
(MST 19, 35, 36), Italia (MST29), Reunion
Island (MST52), Belgium (MST34 and MST40),
United Kingdom (MST54), Austria (MST27),
Namibia (MST30), Kazakhstan (MST28), United
states (MST55) and Saudi Arabia (MST51).
•Two distinct clones were identified as
responsible of Q fever epidemic. C. burnetii
MST 33 was identified as responsible of the
largest outbreak of Q fever in Netherland and
MST 17 is an epidemic genotype circulating in
French Guiana causing severe acute
pneumonia in human.
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RESULTS

Figure 3 :
Distribution of the different MST genotypes in France
• Among the 157 samples tested
from France, we found 27 different
genotypes circulating. MST 8, 1, 12,
20, 33 and 4 are the most common
genotype with a proportion of 31,
16, 9, 7, 7 and 6% respectively.
These frequent clones were also
found in many countries (up to 9
countries). The majority of these
genotypes
are
distributed
throughout the country but still
there is the predominance of
certain genotype based on regions

• 38 different genotypes was found in humans and 20 in
animals samples (figure 2) distributed as below.
Figure 2. Worldwide distribution of
MST‐defined clone of human (A) and animals (B) samples

• We calculated the Shannon index to quantified the biodiversity
of the MST genotype per country. We showed that diversity is
very important in France, Germany, Spain and poor in French
Guiana, Canada and Netherland suggesting an epidemic situation
(Figure 4)
Figure 4 : Comparison of Shannon indexes calculated for each country

*Specific MST for a country was indicated in red
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Host factors:

Coxiella burnetii

Severe

Aerosol

Symptomatic

-Sex
-Age
-Immune status
-Pregnancy

Bacterial factors:

Digestive
route

-Strain genotype
-Inoculum
-Way of infection
Asymptomatic

Acute Q fever
26
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Acute Q fever :

Clinical manifestations
«Then the suspicion arose and gradually grew into a conviction that we
were dealing with a type of fever which had not previously been
described.
It became necessary to give it a name, and «Q fever» was chosen to
denote it until fuller knowledge should allow a better name.»







Onset nearly always abrupt
Symptoms vary from country to country
At least 50 % of infections are totally
asymptomatic
Mortality < 0.5 %
G. Dupuis et al.: Outbreak of 415 cases in a Swiss
alpine valley of 4652 inhabitants
–
–
–
–

191 cases (46%): febrile illness
224 cases (54%): asymptomatic
8 cases (2%): admission to hospital
Antibiotics did not shorten duration of fever
27

Acute Q fever :
Clinical manifestations










Asymptomatic
Self limited febrile illness
Pneumonia
Hepatitis
Meningoencephalitis
Pericarditis
Myocarditis
Exanthema
Others: bone marrow necrosis, hemophagocytosis,
hemolytic anemia, lymphadenopathy, erythema
nodosum, diarrhea, splenic rupture, pancreatitis...
28
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Acute Q fever
Distribution of the three major clinical manifestations of
acute Q fever

Fever
8

Elevated
liver
enzymes

40

25

17

Pneumonia
6

4

Tissot-Dupont H. et al. Epidemiologic features and clinical presentation of acute Q fever in
hospitalized patients: 323 French cases. Am J Med. 1992;93:427-34.
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Acute Q fever in 1,070 patients*
C linical presentation

%

Isolated fever
H epatitis
Pneum onia
Pneum onia + H epatitis
C S F sam pling
M eningitis
M eningoencephalitis
Pericarditis
M yocarditis
N ot determ ined
* Patients

14
40
17
20
4
0,5
1
1
1
3

classified in 1 category only

Raoult D., et al. Q fever 1985-1998. Clinical and epidemiologic features of 1,383 infections.
Medicine (Baltimore). 2000;79:109-23.)

30

U
R

Acute Q fever :

Variations from country to country
Hepatitis or pneumonia ?
Hepatitis Pneumonia Febrile illness
Basque county

+

+++

+

Andalusia

+++

+

++

France

+++

+

+

Canada

+

+++

+

Australia

+++

+

+

Maurin M, Raoult D. Q fever. Clin Microbiol Rev. 1999 ;12:518-53.
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Chronic fatigue
 5-10 % of patients
 6-36 months
 One report PCR positive from bone marrow
 Cytokine abnormalities (?)
 Treatment ?
 Variations from country to country (cultural?)
 UK and Australia > France, Spain, USA and Canada

32
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High antibodies

3 months – 3 years
After primoinfection
(symptomatic or not)

Valvulopathy
→ endocarditis
Aortic Aneurisms
And
Vascular prosthesis

Pregnancy
→ Still birth
Fœtal diseases

→ vascular infection
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Diagnostic






Serology
Isolation (Shell vial technique):
blood and heart valves
Immunofluorescence or
Immunohistochemistry: heart
valves
PCR
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Diagnostic

Cutoff proposal for Q fever diagnosis using the microimmunofluorescence and
interpretation of serological results obtained with a single serum sample

Phase II
antibodies

Phase I antibodies

IgG

IgG

IgM

IgA

< 100
> 200

Interpretation

Active Q fever
improbable
> 50

Acute Q fever
(100 %
predictive)

> 100

> 1600

36

Chronic Q fever
(94 %
predictive)
U
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Diagnostic
Characteristics of cutoff titers for MIF
Cutoff titers Sens. Spec. PPV
(%)
(%)
(%)
Acute
Q fever

IgG II > 1:200
and
IgM II > 1:50

Chronic Q
fever

IgG I >
1:1600
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NPV
(%)

58.4

100

100

94

80.4

99.8

100

99.6

Diagnostic : Isolation


Hazardous
– P3-laboratories
– Laminar-flow hoods



3 systems
– Laboratory animals
(guinea-pig)
– Embryonated eggs
– Continuous cell lines
(HEL; Vero)



< 100 isolates worldwide
available
38
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Dutch consensus guideline (38)
Proven : Any of the following !
‐ Positive PCR for Coxiella burnetii in
serum, plasma, or tissue in the
absence of acute Q fever
‐ IFA phase I titer ≥1,024 with definite
endocarditis according to the revised
Duke criteria (21)
‐ Indication of vascular infection on
PET/CT, CT, MRI, or ultrasound testing
Probable : IFA phase I IgG titer ≥1,024 and any
of the following clinical manifestations :
‐ Valvulopathy not meeting the criteria of
endocardial involvement of the major modified Duke criteria
(39)
‐ Aneurysm, vascular prosthesis or prosthetic valve without
signs of infection on PET/CT,CT,MRI, or ultrasound testing
‐ Signs of possible chronic Q fever infection of noncardiac or
vascular origin on PET/CT, CT or ultrasound testing
‐Pregnancy
‐ Clinical symptoms of chronic infection
(i.e., fever, night sweats, weight loss, hepatosplenomegaly)
‐Histopathologic proven granulomatous inflammation
‐ Immune disorder
Possible : IFA phase I IgG titer ≥1,024 without
clinical manifestations as described above

39

Then a little bit competition
• New definition then
• Q fever and pregnancy
• Prophylaxis of endocarditis
• New culture medium
Then a little but of discovery
Multiplexed whole bacterial antigen microarray, a new format for the automation of serodiagnosis: the culture‐
negative endocarditis paradigm. Gouriet F, Samson L, Delaage M, Mainardi JL, Meconi S, Drancourt M, Raoult D.
Clin Microbiol Infect. 2008 Dec;14(12):1112‐8

• Lymphoma caused by C.burnetii
• French Guyana

‐ New strain
‐ New reservoir
‐ New mechanism of pathogenicity

• New treatments?
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Q PCR




Discrepancies among laboratories
– Some team report positive PCR in asymptomatic patients or years after infection
– Our team find positive PCR only during the early phase of acute infection and
during chronic infection when antibodies anti phase I IgG are between 1/800 and
1/6400
Indications
– Acute cases negative for IgM (pharyngeal swabs):
– Suspicion of chronic infection with Ig anti phase I: IgG  800
– Use IS IIII (7 to 20 copies) as a target
– Increased used of threat samples

Molecular detection of Coxiella burnetii in the sera of patients with Q fever endocarditis or
vascular infection.Fenollar F, Fournier PE, Raoult D. J Clin Microbiol. 2004 Nov;42(11):491924.
Fournier PE, Raoult D. Comparison of PCR and serology assays for early diagnosis of acute
Q fever.J Clin Microbiol. 2003 Nov;41(11):5094-8
Rolain JM, Raoult D. Molecular detection of Coxiella burnetii in blood and sera during Q fever.
QJM. 2005 ;98:615-7.

Being careful with PCR to avoid erroneous discoveries. Raoult D.
Scand J Infect Dis. 2011 May;43(5):323-4.
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COXIELLA BURNETII INFECTION AMONG BLOOD DONORS DURING THE
2009 Q‐FEVER OUTBREAK IN THE NETHERLANDS.
Hogema BM, Slot E, Molier M, Schneeberger PM, Hermans MH, van Hannen EJ, van der Hoek W,
Cuijpers HT, Zaaijer HL.
Transfusion. 2012 Jan;52(1):144‐50.

CONCLUSION:
In the area with highest incidence during a large Q‐fever outbreak,
3 of 1004 blood donations contained C. burnetii DNA (0.3%; 95%
confidence interval, 0.1%‐1.0%). A total of 66 of 543 (12.2%)
donors tested positive for anti‐Coxiella IgG. Ten seroconversions
were detected, resulting in an incidence of 5.7% per year, which is
more than 10‐fold higher than the local number of reported clinical
cases (0.47% per year).

0,3 % of PCR positive in asymptomatic cases!
42

Persistence of DNA in a cured patient and positive culture in cases with low antibody levels bring
into question diagnosis of Q fever endocarditis.
Edouard S, Million M, Lepidi H, Rolain JM, Fournier PE, La Scola B, Grisoli D, Raoult D.
J Clin Microbiol. 2013 Sep;51(9):3012‐7.

We evaluated the performance of tools for diagnosing Q fever cardiovascular infection. We retrospectively
analyzed 162 cardiovascular samples from 125 patients who were tested serologically by immunofluorescence,
quantitative PCR (qPCR), 16S rRNA gene amplification, culture, and immunohistochemistry, and we assessed the
viability of Coxiella burnetii by measuring the transcription of the 16S rRNA gene. The qPCR technique was
significantly more sensitive than 16S rRNA gene amplification (P < 0.0001), cell culture (P = 0.0002), and
immunohistochemistry (P < 0.0001). The sensitivity of these techniques was reduced when applied to patients
who had been previously treated. The severity of infection appears to be correlated with phase I IgG levels. We
report for the first time 4 cases of endocarditis with positive qPCR and/or culture assay result from patients with a
low phase I IgG (IgG I) titer (<800), and we have identified the longest (16 years) persistence of DNA described in a
heart valve from a patient cured after being previously treated for endocarditis. The active transcription of the 16S
rRNA gene was found in 19/59 tested samples, with a positive predictive value of 100% for a positive culture. In
conclusion, the diagnosis of Q fever cardiovascular infection should not be excluded in patients with low titers of
phase I IgG when they present with valvulopathy. We recommend testing cardiovascular samples using 3 or 4
different biopsy sections by qPCR evaluation for patients with IgG I titers of ≥200.
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Dutch consensus guideline (38)
Proven : Any of the following !
‐ Positive PCR for Coxiella burnetii in
serum, plasma, or tissue in the
absence of acute Q fever
‐ IFA phase I titer ≥1,024 with definite
endocarditis according to the revised
Duke criteria (21)
‐ Indication of vascular infection on
PET/CT, CT, MRI, or ultrasound testing
Probable : IFA phase I IgG titer ≥1,024 and any
of the following clinical manifestations :

Proven : Does not make sense you need to have
proof of infection AND (not or) microbiological
evidence

Probable : (some positive have no endocarditis or
identified infection)

‐ Valvulopathy not meeting the criteria of
‐This is valuable only if other factor actively tested
endocardial involvement of the major modified Duke criteria (Rheumatoïd factor mycotic aneurism and negative)
(39)
‐ Aneurysm, vascular prosthesis or prosthetic valve without
signs of infection on PET/CT,CT,MRI, or ultrasound testing

‐ Does not make sense for hepatitis – No chronic hepatitis
described

‐ Signs of possible chronic Q fever infection of noncardiac or
vascular origin on PET/CT, CT or ultrasound testing

‐I don’t know what pregnancy is doing here.
‐The problem of pregnancy is acute Q fever in the 3 first
months

‐Pregnancy
‐ Clinical symptoms of chronic infection
(i.e., fever, night sweats, weight loss, hepatosplenomegaly)
‐Histopathologic proven granulomatous inflammation
‐ Immune disorder
Possible : IFA phase I IgG titer ≥1,024 without
clinical manifestations as described above

44

‐I don’t know what granulomateous infection is linked to
chronic Q fever
‐ The relation between immune disorder and C. burnetii is
strange

Everything is possible!



Then a little bit competition
• New definition then
• Q fever and pregnancy
• Prophylaxis of endocarditis
• New culture medium
Then a little but of discovery

Multiplexed whole bacterial antigen microarray, a new format for the automation of serodiagnosis: the culture‐
negative endocarditis paradigm. Gouriet F, Samson L, Delaage M, Mainardi JL, Meconi S, Drancourt M, Raoult D.
Clin Microbiol Infect. 2008 Dec;14(12):1112‐8

• Lymphoma caused by C.burnetii
• French Guyana

‐ New strain
‐ New reservoir
‐ New mechanism of pathogenicity

• New treatments?
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NEW DEFINITION OF CLINICAL FORMS
(avoiding chronic)
1) Asymptomatic infection
2) Acute Q fever
3) Acute Q fever during pregnancy
4) C.burnetii endocarditis
5) C.burnetii vascular infection
6) C.burnetii osteoarticular infection
7) Fatigue following acute Q fever
8) Others
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Chronic Q fever: expert opinion versus literature analysis and consensus.
Raoult D.
J Infect. 2012 Aug;65(2):102‐8.

47

A

Fixation of aortic valve in a patient with Q fever endocarditis
without evidence of endocarditis on echocardiography

Scintigraphy CT-Scan

F-18 FDG PET scan and Q fever endocarditis
B

Aortic valve
Acuted elevated antibodies

Thoracic aortic
aneurysm

Lombar aortic
aneurysm with
spondylodiscitis
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Immunoglobulin G anticardiolipin antibodies and progression to Q fever endocarditis.
Million M, Walter G, Bardin N, Camoin L, Giorgi R, Bongrand P, Gouriet F, Casalta JP, Thuny F, Habib G, Raoult D.

Clin Infect Dis. 2013 Jul;57(1):57‐64.

BACKGROUND:
Immunoglobulin G (IgG) anticardiolipin (aCL) antibodies are associated with valvulopathy and endocarditis in
patients with lupus and other diseases. During acute Q fever, high IgG aCL prevalence has been reported, but the
clinical significance remains unknown.
METHODS:
To test if increased IgG aCL at acute Q fever diagnosis is associated with an increased risk of progression to
endocarditis, all patients diagnosed in the French National Referral Center for Q fever from January 2007 to
December 2011 were included and followed regularly until January 2013 in a 5‐year prospective cohort study. Q
fever endocarditis was defined according to recently updated criteria.
RESULTS:
Seventy‐two patients were followed for a median time of 31 months (interquartile range, 18‐47 months). Of these,
13 patients with valvulopathy without antibiotic prophylaxis progressed to endocarditis. IgG aCL levels were highly
prevalent (57%) and significantly higher in the presence of a valvulopathy (P = .005). Using Cox regression analysis,
highly increased levels of IgG aCL (adjusted hazard ratio [AHR], 12.95; 95% confidence interval, 2.85‐58.95; P = .001)
and high levels of phase II immunoglobulin M (IgM; AHR, 6.59; 95% CI, 1.37‐31.62; P = .018) were the only
independent predictors of progression to endocarditis.
CONCLUSIONS:
Rapid progression from acute Q fever to endocarditis is associated with high levels of IgG aCL and high levels of
phase II IgM, findings that should be critical in the prevention of endocarditis.
KEYWORDS:
Coxiella burnetii; Q fever; anticardiolipin; antiphospholipid; endocarditis
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Acute Q fever endocarditis

A 45‐year‐old male patient without any medical history and living in Poitou‐
charentes were Coxiella burnetii MST8 is endemic presented a 8‐day fever.
Transthoracic echocardiography revealed an aortic vegetation of 85mm. Levels of
IgG anti‐cardiolipin antibodies were highly increased (742 GPLU, that is 34 fold the
normal treshold value (N<22)). Serology diagnosed a Coxiella burnetii primary
infection. The vegetation disappeared rapidly while patient was treated.
51

Chronic Q fever: expert opinion versus literature analysis and consensus.
Raoult D.
J Infect. 2012 Aug;65(2):102‐8.
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Relevance of the positron emission tomography in the diagnosis of vascular graft
infection with Coxiella burnetii.
Merhej V, Cammilleri S, Piquet P, Casalta JP, Raoult D.
Comp Immunol Microbiol Infect Dis. 2012 Jan;35(1):45-9.

A FDG-PET CT
scan demonstrates
an increased
radiotracer
accumulation in the
aortic abdomen and
in the lower lumbar
spine leading to a
diagnosis
of undercurrent
active infection
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A case of Q fever prosthetic joint infection and description of an assay for detection of Coxiella burnetii.
Tande AJ, Cunningham SA, Raoult D, Sim FH, Berbari EF, Patel R.
J Clin Microbiol. 2013 Jan;51(1):66‐9.

Abstract
We present the first published case of Coxiella burnetii prosthetic joint infection.
Diagnosis was established with PCR and culture of periprosthetic tissue and
synovial fluid (and serology). A novel PCR assay is described herein. Q fever
should be considered in patients with prosthetic joint infection without an
identified pathogen.
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Emergence of Q fever arthritis in France.
Angelakis E, Edouard S, Lafranchi MA, Pham T, Lafforgue P, Raoult D.
J Clin Microbiol. 2014 Apr;52(4):1064‐7.
Osteoarticular infection is an uncommon presentation of Q fever. Positron emission tomography (PET) scanning is a
valuable tool for the diagnosis of Coxiella burnetii graft prosthesis infection and endocarditis. Our objective was to
test a series of culture‐negative osteoarticular samples using molecular assays for Coxiella burnetii. We tested for C.
burnetii by molecular assays targeting the IS1111 and the IS30A spacer regions, using culture‐negative osteoarticular
samples obtained in our laboratory between January 2011 and December 2012. We examine a total of 1,410
osteoarticular samples, and we observed two cases of arthritis and subacromial bursitis caused by C. burnetii. The
infections were localized using PET scanning, and the diagnosis was confirmed through serology. For one, a C. burnetii
strain with a multispacer sequence type 8 genotype was isolated from synovial fluid culture. Q fever articular
infections could be undiagnosed because of the long evolution of articular attack, and patients with high antibody
titers against C. burnetii should be tested using PET scanning to localize the site of infection.
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Then a little bit competition



• New definition then
• Q fever and pregnancy
• Prophylaxis of endocarditis
• New culture medium
Then a little but of discovery

Multiplexed whole bacterial antigen microarray, a new format for the automation of serodiagnosis: the culture‐
negative endocarditis paradigm. Gouriet F, Samson L, Delaage M, Mainardi JL, Meconi S, Drancourt M, Raoult D.
Clin Microbiol Infect. 2008 Dec;14(12):1112‐8

• Lymphoma caused by C.burnetii
• French Guyana

‐ New strain
‐ New reservoir
‐ New mechanism of pathogenicity

• New treatments?
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Reevaluation of the Risk of Fetal Death and Malformation After Q Fever.
Million M, Roblot F, Carles D, D'Amato F, Protopopescu C, Carrieri MP, Raoult D.
Clin Infect Dis. 2014 Apr 18

Abstract
A meta‐analysis of 136 Q fever pregnancies, including 4 new cases and 7
population‐based serological studies, revealed significant increases in fetal death
and malformation after Q fever during pregnancy. This poor obstetric outcome is
prevented by antibiotic treatment.
© The Author 2014. Published by Oxford University Press on behalf of the Infectious
Diseases Society of America. All rights reserved. For Permissions, please e‐mail:
journals.permissions@oup.com.
KEYWORDS:
Coxiella burnetii; Q fever; fetal death; fetal malformation; pregnancy
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Reevaluation of the Risk of Fetal Death and Malformation After Q Fever
Million M, Roblot F, Carles D, D'Amato F, Protopopescu C, Carrieri MP, Raoult D.

Clin Infect Dis. 2014 Apr 18
A meta‐analysis of 136 Q fever pregnancies, including 4 new cases and 7 population‐based serological studies, revealed
significant increases in fetal death and malformation after Q fever during pregnancy. This poor obstetric outcome is
prevented by antibiotic treatment.
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Reduction in incidence of Q fever endocarditis: 27 years of experience of a national reference center.
Edouard S, Million M, Royer G, Giorgi R, Grisoli D, Raoult D.
J Infect. 2014 Feb;68(2):141‐8.
OBJECTIVES:
We conducted an observational study to evaluate the impact of our antibioprophylaxis protocols
implemented in 2000, on the incidence of Q fever endocarditis diagnosed in our French
reference center between 1985 and 2011.
METHODS:
Endocarditis was diagnosed according to modified Duke Criteria, serological and PCR results. Our
prophylaxis recommendations consist of a systematic echocardiography and an
antibioprophylaxis in patients with acute Q fever and risk factors for developing endocarditis.
RESULTS:
Over the last 27 years, we diagnosed 4231 acute Q fever and 818 endocarditis. Despite a
significantly increased number of acute Q fever diagnoses and the use of systematic PCR testing
of valves allowing serendipitous Q fever endocarditis diagnoses, we observed a decline of Q fever
endocarditis. The number of cases has decreased from 316, which represents 18% of newly
diagnosed cases of Q fever between 1998 and 2004, to 225, which corresponds to 11% of the
cases diagnosed between 2005 and 2011.
CONCLUSION:
We believe that this decrease was a result of our strategies for prophylaxis. If this assumption is
true, we may have prevented more than 150 cases of Q fever endocarditis in France over the
past 10 years.

62

Evolution from acute Q fever to endocarditis is associated with underlying valvulopathy and age and can be
prevented by prolonged antibiotic treatment.
Million M, Walter G, Thuny F, Habib G, Raoult D.
Clin Infect Dis. 2013 Sep;57(6):836‐44
BACKGROUND:
The prevention of Q fever endocarditis through the use of systematic echocardiography and antibiotic
prophylaxis in patients with acute Q fever and valvulopathy has never been validated in a cohort study.
METHODS:
From 2007 to 2012, all patients followed at the French National Referral Center for acute Q fever were included
in a cohort study. The prevention of endocarditis included a systematic transthoracic echocardiography (TTE) and a
12‐month course of doxycycline and hydroxychloroquine prophylaxis in patients with significant valvulopathy.
Transesophageal echocardiography (TEE) was performed in patients with a negative TTE and a rapid rise of phase I
immunoglobulin G titers.
RESULTS:
Seventy‐two patients were included with a median follow‐up time of 22 months. A valvulopathy was identified
in 31 patients (43%), being previously unknown in 24 (33%) and diagnosed only upon TEE or a second TTE in 7
(10%). The major determinants associated with endocarditis were age (hazard ratio [HR], 1.07; 95% confidence
interval [CI], 1.006‐1.13; P = .03), aortic regurgitation (HR, 10.2; 95% CI, 3.2‐32.2; P < .001), and mitral regurgitation
(HR, 4.78; 95% CI, 1.4‐16.0; P = .01). Antibiotic prophylaxis was highly effective (HR, 0.002; 95% CI, .00‐.77; P = .04)
for the 31 patients with valvulopathy.
CONCLUSIONS:
Acute Q fever could be associated with an increased prevalence of valvulopathy. The evolution from acute Q
fever to endocarditis is associated with age and valvulopathy and can be entirely prevented by antibiotic
prophylaxis. Although the name "chronic Q fever" suggests otherwise, rapid evolution (<1 month) was observed.
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The inability to propagate obligate intracellular pathogens under axenic (host cell-free) culture
conditions imposes severe experimental constraints that have negatively impacted progress in
understanding pathogen virulence and disease mechanisms. Coxiella burnetii, the causative
agent of human Q (Query) fever, is an
obligate intracellular bacterial pathogen that replicates exclusively in an acidified, lysosome-like
vacuole. To define conditions that support C. burnetii growth, we systematically evaluated the
organism’s metabolic requirements using expression microarrays, genomic reconstruction, and
metabolite typing. This led to development of a complex nutrient medium that supported
substantial growth (approximately 3 log10) of C. burnetii in a 2.5% oxygen environment.
Importantly, axenically grown C. burnetii were highly infectious for Vero cells and exhibited
developmental forms characteristic of in vivo grown organisms. Axenic cultivation of C.burnetii
will facilitate studies of the organism’s pathogenesis and genetics and aid development of Q
fever preventatives such as an effective subunit vaccine. Furthermore, the systematic approach
used here may be broadly applicable to development of axenic media that support growth of
other medically important obligate intracellular pathogens.
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JCM 2013; 51 (8):2599-607
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Coxiella burnetii and B‐Cell Lymphoma
Triggering patient

After
several
months of
antibiotics

Before
antibiotics

Hypermetabolism
associated with
Q fever vascular
infection
decreased

BUT
68

Hypermetabolism of associated lymph
nodes dramatically increased leading to
B‐cell lymphoma

7 additional patients with
Q fever and B‐cell lymphoma

Patients presented Endocarditis (5), Vascular infection (1) or Lymphadenitis (2).
Anatomical proximity was noted in 5/8 cases with a striking extra‐nodal
« pectoral » lymphoma following Q fever endocarditis (Patient 2).
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Temporal association between
Q fever and B‐cell Lymphoma diagnosis

In all but 1 case Q fever diagnosis preceded Lymphoma diagnosis
but in 2 cases an adenopathy was known before the Q fever
diagnosis (1 cases with a previous adenopathy known for years).
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Coxiella burnetii multiplies persistently in myeloïd
CD68+ but not lymphoïd CD20+ cells within
lymphomatous material in 4 patients
16S ARN CB
Genomic DNA CB

16S ARN
CB
IF CB

16S ARN CB
CD 20 Lymphoid marker
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16S ARN CB
CD 68 Myeloid marker
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Comparison between Emerging Q Fever in French Guiana and Endemic Q fever in Marseille, France.
Edouard S, Mahamat A, Demar M, Abboud P, Djossou F, Raoult D.
Am J Trop Med Hyg. 2014 May;90(5):915‐9.

Q fever is an emergent disease in French Guiana. We compared the incidence clinical and serologic
profiles between patients from Cayenne, French Guiana and Marseille in metropolitan France during a
four‐year period. The annual incidence of diagnosed acute Q fever was significantly higher in Cayenne
(17.5/100,000) than in Marseille (1.9/100,000) (P = 0.0004), but not the annual incidence of
endocarditis (1.29 versus 0.34/100,000). Most patients had fever (97%) and pneumonia (83%) in
Cayenne versus 81% and 8% in Marseille (P < 0.0001 and P < 0.0001, respectively) but transaminitis was
more common in patients from Marseille (54% versus 32%; P < 0.0001). The proportion of patients with
cardiovascular infections was significantly lower in Cayenne (7%) than in Marseille (17%) (P = 0.017),
although they showed a stronger immune response with higher levels of phase I IgG (P = 0.024). The
differing epidemiology, clinical, and serologic responses of patients from Cayenne and Marseille suggest
a different source of infection and a different strain of Coxiella burnetii.
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Sloth as a putative reservoir of Q fever in Guiana
B.Davoust et al.EID in press
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Unique clone of Coxiella burnetii causing severe Q fever, French Guiana.
Mahamat A, Edouard S, Demar M, Abboud P, Patrice JY, La Scola B, Okandze A, Djossou F, Raoult D.
Emerg Infect Dis. 2013 Jul;19(7):1102‐4.

Acute Q fever is an emergent and severe disease in French Guiana. We
obtained 5 Coxiella burnetii isolates from samples of patients from Cayenne
and found an epidemic clone circulating in Cayenne. This clone has caused
pneumonia and endocarditis and seems to be more virulent than previously
described strains.
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RESEARCH PROJECTS
1) Comparative genomic analysis with other strains of C. burnetii

•

Preliminary results : deletion of 7 Kb  3 genes involved in the communication of the
bacterium with the host cell

•

Development of a system of real‐time PCR to screen> 200 other strains of C.
burnetii and 300 positive clinical specimens by PCR to detect other virulent strains
can potentially be responsible for future epidemics
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Effect of omeprazole on vacuole size in Coxiella burnetii‐infected cells.
Botelho‐Nevers E, Singh S, Chiche L, Raoult D.
J Infect. 2013 Mar;66(3):288‐9.

Lovastatin, but not pravastatin, limits in vitro infection due to Coxiella burnetii.
Botelho‐Nevers E, Espinosa L, Raoult D, Rolain JM.
J Antimicrob Chemother. 2008 Oct;62(4):845‐7
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