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Background. Echocardiographic screening of acute Q-fever patients and antibiotic prophylaxis for patients with cardiac valvu-
lopathy is considered an important approach to prevent chronic Q-fever-related endocarditis. During a large Q-fever epidemic in the
Netherlands, routine screening echocardiography was discontinued, raising controversy in the international literature. We followed
a cohort of acute Q-fever patients to estimate the risk for developing chronic Q-fever, and we evaluated the impact of screening in
patients who were not yet known to have a valvulopathy.

Methods. The study population consisted of patients diagnosed with acute Q-fever in 2007 and 2008. We retrospectively
reviewed all screening echocardiographs and checked for development of chronic Q-fever 8 years after the acute episode. Risks of
developing chronic Q-fever in relation to the presence or absence of valvulopathy were analyzed with logistic regression.

Results.  The cohort included 509 patients, of whom 306 received echocardiographic screening. There was no significant differ-
ence (P-value = .22) in occurrence of chronic Q-fever between patients with a newly detected valvulopathy (2/84, 2.4%) and those
with no valvulopathy (12/202, 5.9%). Two patients with a newly detected valvulopathy, who did not receive antibiotic prophylaxis,
developed chronic Q-fever at a later stage.

Conclusions. We found no difference in outcome between patients with and without a valvulopathy newly detected by echocar-
diographic screening. In retrospect, the 2 above-mentioned patients could have benefitted from antibiotic prophylaxis, but its omis-
sion must be weighed against the unnecessary large-scale and long-term use of antibiotics that would have resulted from universal

echocardiographic screening.
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Q-fever is a zoonosis caused by the bacterium Coxiella burnetii
[1]. Acute Q-fever mainly presents as febrile illness, atyp-
ical pneumonia, or hepatitis. However, almost 60% of acute
C. burnetii infections remain asymptomatic, and 1-5% of acute
Q-fever infections will develop into chronic Q-fever [1, 2].

In the Netherlands, vascular infection is the most common
clinical presentation of chronic Q-fever, in contrast to other
countries, such as France, where endocarditis predominates
[3, 4]. Clinical manifestations leading to the diagnosis of endo-
carditis are not specific, posing a challenge to the clinician
[1]. Early detection and treatment of endocarditis and other
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presentations of chronic infection may prevent prolonged mor-
bidity, complications, and fatal outcomes [2, 5, 6]. Main risk
factors for developing endocarditis are older age and underly-
ing cardiac valvulopathy [7, 8]. In symptomatic acute Q-fever
patients with valvulopathy, the estimated risk of developing
endocarditis is 39% [8]. Progression to endocarditis has been
reported in patients with undiagnosed and clinically silent val-
vulopathies [9]. Physicians are therefore encouraged to detect
at-risk patients by echocardiographic screening of all acute
Q-fever patients for presence of valvulopathy [8, 9]. In France,
indeed, echocardiography is part of the standard work-up for all
acute Q-fever patients.

Initially, when the Netherlands faced its first outbreak of
Q-fever in 2007, referral of all acute Q-fever patients for echo-
cardiography was recommended to all treating physicians.
However, when the number of acute Q-fever patients sharply
increased in 2008, cardiologists became increasingly reluctant
to continue routine screening, as it drained a lot of resources
and yielded many valvulopathies classified as “minor;,” with no
clinical significance. Additionally, none of the patients with
mostly minor valvulopathies were diagnosed with chronic
Q-fever [10, 11]. Thus, screening was discontinued, and French
studies estimate that 100 Dutch cases of endocarditis may have
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been missed and that half of them could have been prevented
with antibiotic prophylaxis [12].

In the present study, we followed a large cohort of acute
Q-fever patients over 8 years to estimate the risk for develop-
ing chronic Q-fever [13]. Our aim was to evaluate the impact
of echocardiographic screening in patients who were not yet
known to have a valvulopathy. Our results may help to improve
screening policies in future outbreaks.

METHODS

Patient Enroliment

We invited patients who were diagnosed with Q-fever in 2007
and 2008 and who had participated in the Q-HORT study. This
was a 4-year follow-up study of patients diagnosed with acute
Q-fever in 2007-2009 that aimed to detect chronic Q-fever cases
[13]. All patients enrolled in the Q-HORT study were diag-
nosed with Q-fever at the Laboratory of Medical Microbiology
of the Jeroen Bosch Hospital, the regional diagnostic facility
serving Bernhoven Hospital in Uden, Jeroen Bosch Hospital in
‘s-Hertogenbosch, and most general practitioners in the catch-
ment areas of these 2 hospitals. The laboratory is located in the
epicenter of the 2007-2010 outbreak, where approximately 80%
of all reported Q-fever cases in 2007 and 2008 were diagnosed
[14]. The present study included Q-HORT patients diagnosed
in 2007 and 2008, because only during this period were clini-
cians instructed to refer acute Q-fever patients to a cardiologist
for a single screening by echocardiography.

During the outbreak, the standard work-up after diagno-
sis of acute Q-fever consisted of serological testing at 3, 6, and
12 months. After 4 years, an additional test was performed in
the context of Q-HORT. Before Q-HORT enrolment, 4 years
after their acute Q-fever diagnosis, potential participants
received an informed consent form. Next, the persons who par-
ticipated in the Q-HORT study filled in a questionnaire. The
questionnaire gathered data on general demographics and risk
factors for chronic Q-fever. Patients who were diagnosed with
chronic Q-fever based on the first blood sample submitted to
the laboratory were excluded, as it was too late to follow their
course of Q-fever development. Patients with an immunoglob-
ulin G (IgG) phase II titer <1:32 in all follow-up samples were
likewise excluded, as they did not meet the case definition of a
laboratory-confirmed acute Q-fever case.

Acute Q-Fever Diagnosis
One of 3 laboratory criteria had to be met for the diagnosis of
acute Q-fever [13]:

(1) Both immunoglobulin M (IgM) and IgG phase II anti-
body titers >1:32 at diagnosis as determined by immuno-
fluorescence assay (IFA; Focus Diagnostics, Inc., Cypress,
CA, USA), with IgG phase II >1:64 during follow-up;

(2) IgM phase II positive and IFA IgG phase II >1:32 at

diagnosis by enzyme-linked immunosorbent assay
(Virion\Serion, Wiirzburg, Germany), with IgG phase II
>1:64 during follow-up;

(3) apositive polymerase chain reaction (PCR; in-house assay
[15]) result preceding seroconversion in IFA, with IgG

phase II >1:64 during follow-up.

Echocardiography
During the Q-fever outbreak in 2007, public health author-
ities informed treating physicians as to the need for echo-
cardiographic screening after every notification of acute
Q-fever [8, 9].

Patients were screened with transthoracic echocardiography
(TTE), and transoesophageal echocardiography was performed
when the TTE results were inconclusive. The cardiologists
of both involved hospitals interpreted all echocardiographs
according to the European Society of Cardiology guidelines.
The aortic, mitral, pulmonic, and tricuspid valves were exam-
ined for regurgitation and stenosis. Per diagnosis (e.g. aortic
regurgitation, aortic stenosis, mitral regurgitation), patients
were subdivided into groups with no, mild, moderate, or severe
valvulopathy [16]. For the present study, we collected echo-
cardiographic results by reviewing medical records, excluding
patients with an echocardiograph taken more than 1 year after
acute Q-fever diagnosis.

Definitions of Baseline Characteristics and Chronic Q-Fever

For baseline characteristics, we used the Q-HORT question-
naire data, which were collected 4 years after the acute Q-fever
diagnosis. For the patients who died between this diagnosis
and the Q-HORT invitation, and for whom therefore no ques-
tionnaire was available, we obtained baseline characteristics
from medical files at both hospitals. Additionally, serological
results at time of diagnosis, at 3-, 6-, and 12-month follow-up,
and at 4 years after diagnosis were obtained from the Q-HORT
database. In the Netherlands, chronic Q-fever is not a notifi-
able disease. However, since 2007, all chronic Q-fever cases
are included in a national chronic Q-fever database, which is
maintained by the University Medical Centre in Utrecht. In
2016, approximately 8 years after the diagnosis, we checked
the national chronic Q-fever database to see whether more
patients had been diagnosed with chronic Q-fever. For the
patients who underwent echocardiography at time of diagno-
sis, we checked whether they were known to have valvulopathy
before the Q-fever diagnosis. Next, we searched the medical
records for information about the chronic Q-fever cases, such
as additional risk factors and antibiotic treatment. Based on all
available information, cases were subdivided into no, possible,
probable, or proven chronic Q-fever, as suggested by the Dutch
Q-fever Consensus Group. See supplementary Table 1 [17].
We categorized patients into the highest classification they
received during follow-up.
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Statistical Analysis

In order to prevent survivor bias, we included patients who
died between the diagnosis of acute Q-fever and the Q-HORT
invitation 4 years later. We performed the X test, Fisher exact
test, and the unpaired T-test to compare the characteristics of
patients with and without echocardiographic screening. We
performed univariable and multivariable logistic regression
analysis, corrected for sex and age at time of diagnosis, to inves-
tigate whether the development of chronic Q-fever differed
significantly between patients with and without valvulopathy.
In this analysis, we excluded patients with known valvulopathy
before Q-fever diagnosis, as echocardiographic screening was
not intended for that patient group. Lastly, we performed uni-
variable and multivariable analyses restricted to probable and
proven chronic Q-fever cases. A P-value of <.05 was considered
statistically significant. SAS version 9.4 was used for the analy-
ses (SAS Institute Inc., USA).

Ethical Permission

The Medical Ethical Committee Brabant (METC Brabant)
approved the Q-HORT study. The Internal Review Board
of Jeroen Bosch Hospital approved the present study. The
Q-HORT informed consent form included permission to access
medical data. We enrolled only patients who gave permission

to review all available echocardiographic, clinical, and labora-
tory data. We obtained information about deceased patients in
accordance with the Medical Treatment Contracts Act (article
458).

RESULTS

In 2011 and 2012, 519 acute Q-fever patients, who were diag-
nosed in 2007 or 2008, participated in the Q-HORT study. We
excluded 10 persons from analyses, as 1 already had chronic
Q-fever at time of the diagnosis; 3 had an IgG phase I and/or
IgG phase II titer <1:32 in all follow-up samples; 3 underwent
echocardiography >1 year after diagnosis, and for 3 the echo-
cardiography report could not be traced.

Table 1 shows baseline characteristics for the remaining 509
patients, 4 years after their acute Q-fever diagnosis. Of the total,
306 (60.1%) patients underwent echocardiographic screen-
ing at time of diagnosis. Of these 306, 20 were already diag-
nosed with 1 or more valvulopathies before the acute Q-fever
episode (Figure 1). In those not screened, 8 of the 203 (3.9%)
were diagnosed with chronic Q-fever, 1 of whom had proven
chronic Q-fever and 7 had possible chronic Q-fever. In screened
patients with unknown valvulopathy status at time of acute
Q-fever diagnosis, 14 of 286 (4.9%) patients were diagnosed

Table 1.

Baseline Characteristics of Acute Q-Fever Patients, 4 Years After Their Diagnosis in 2007 or 2008

Patients Without Echocardiography (N = 203)

Patients With Echocardiography (N = 306)

Characteristic Number/N (%) Number/N (%) P-Value®
Sex, male 117/203 (57.6) 178/306 (58.2) .905
Age at time acute Q-fever diagnosis, 49.9 +13.1° 53.0 + 12.3° .008¢
years (+ SD)

Aortic aneurysm 3/2083 (1.5) 2/305 (0.7) .393°
Vascular prosthesis 4/203 (2.0) 5/305 (1.6) 1.000°
Heart valve prosthesis 1/2083 (0.5) 5/305 (1.6) .410°
Myocardial infarction 13/203 (6.4) 14/305 (4.6) .372
Coronary artery procedure’ 15/203 (7.4) 22/305 (7.2) .940
Peripheral arterial procedure® 8/203 (3.9) 1/305 (0.3) .004°
Pacemaker 1/203 (0.5) 9/305 (3.0) .057°
Rheumatoid arthritis 15/203 (7.4) 16/305 (5.3) .323
Crohn's disease/ulcerative colitis 1/203 (0.5) 3/305 (1.0) 1.000°
Malignancy in last 5 years 19/203 (9.4) 23/305 (7.5) 466
Chronic renal disease 1/203 (0.5) 4/305 (1.3) .653°
Asthma 7/203 (3.5) 11/305 (3.6) 925
COPD 9/203 (4.4) 12/305 (3.9) .782
Diabetes 18/203 (8.9) 24/305 (7.9) .689
Organ transplantation 0/203 (0.0) 1/304 (0.3) 1.000°
Pregnancy in last 5 years" 4/82 (4.9) 1/124(0.8) .083°

Abbreviations: COPD, chronic obstructive pulmonary disease; N, total number of that group; SD, standard deviation.

¢ Data are missing for 1 patient, as no questionnaire was completed.
® Pvalues are calculated by x2 test unless otherwise indicated.

¢ Age is shown as mean + SD, as age was normally distributed.

9 Pvalues are calculated by unpaired T-test.

¢ P-values are calculated by Fisher exact test.

f Coronary artery procedure includes bypass surgery, percutaneous coronary intervention, or a stent.

9 Peripheral arterial procedure includes bypass surgery, angioplasty, or a stent.
" Calculated for women only.
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Figure 1. Flowchart of included patients.
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20 Patients with known valvulopathy at time of
echocardiographic screening
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| 4 chronic Q-fever | | 16 no chronic Q-fever |

»

1 proven chronic Q-fever

—>| 3 probable chronic Q-fever

with chronic Q-fever during 4-year follow-up. Of these, 10 had
no valvulopathy or other risk factor at time of screening and
were classified as possible chronic Q-fever based on serological
findings. Of the other 4 patients, 2 were classified as probable
chronic Q-fever, and 2 as proven chronic Q-fever. Additionally,
among 20 screened patients with known valvulopathy at time of
acute Q-fever diagnoses, 4 (20.0%) were diagnosed with chronic
Q-fever, of whom 1 had proven and 3 had probable chronic
Q-fever. Of the 5 probable chronic Q-fever cases in this cohort
of 509 acute Q-fever patients, 1 was immunocompromised and
the other 4 had a valvulopathy. Approximately 8 years after the
diagnosis, or 4 years after Q-HORT participation, no additional
patients were diagnosed with chronic Q-fever. One person in
the entire cohort received antibiotic prophylaxis. This person
was known to have a valvulopathy (mild stenosis of aortic valve
after valve replacement with a mechanical prosthesis) at the
time of acute Q-fever diagnosis and did not develop chronic
Q-fever. None of the patients with a newly detected valvulopa-
thy was treated prophylactically with antibiotics.

Of the 4 proven chronic Q-fever cases in the cohort of 509
acute Q-fever patients, 1 had an endocarditis, and 3 had an
infected aneurysm (Table 2).

In Table 3, we present the results of echocardiographic
screening after acute Q-fever diagnosis, combined for patients
with known and unknown valvulopathy at the time of the diag-
nosis. The prevalence of valvulopathy in this group was 33.7%
(103/306). Of the 103 patients with valvulopathy, 85 (82.5%)
were classified with 1 or more mild valvulopathies, 16 (15.5%)
with 1 or more moderate valvulopathies, and 2 (2.0%) with a
severe valvulopathy. Chronic Q-fever developed at a later stage
in 3 of the 85 patients (3.5%) with mild valvulopathy, 2 of the
16 (12.5%) with moderate valvulopathy, and 1 of the 2 patients
(50%) with severe valvulopathy.

Of the 84 screened patients with newly detected valvulopa-
thy at time of acute Q-fever diagnosis, two patients developed
chronic Q-fever (2.4%) during follow-up (Table 4). In the group
of 202 patients who had no newly detected valvulopathy at time
of screening, 12 were diagnosed with chronic Q-fever (5.9%).
In univariable analysis, valvulopathy was not significantly asso-
ciated with chronic Q-fever (taking all levels together) (odds
ratio [OR] = 0.39, 95% confidence interval [CI]: 0.09-1.76,
P-value = .22). In multivariable logistic regression analysis cor-
rected for differences in age and sex, valvulopathy was again
no risk factor for developing chronic Q-fever (OR = 0.26, 95%
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Table 2. Details of Proven Chronic Q-Fever Patients

Diagnosis
Chronic Q-Fever

Known (Time After Acute Clinical Presentation Antibiotic Antibiotic
Sex Age Valvulopathy® Valvulopathy® Q-Fever)° IgG Phase I° Chronic Q-Fever PCR Result  Treatment®  Prophylaxis
m" 70-79  No No 19 months 1:2048 Infected aneurysm + Yes No
F 70-79 No Yes; mild AoS 2 months 1:2048 Endocarditis - Yes' No
M 60-69  Yes Yes; moderate 3 months 1:4096 Infected aneurysm + Yes No
MR, mild TR
MM 50-59  Unknown (no Unknown (no 3 months 1:4096 Infected aneurysm + Yes No
screening screening
echo made) echo made)

Abbreviations: AoS, aortic stenosis; echo, echocardiography; IgG, immunoglobulin G; MR, mitral regurgitation; PCR, polymerase chain reaction; TR, tricuspid regurgitation.

@ Already diagnosed with valvulopathy before diagnosis of acute Q-fever.

® Valvulopathy detected at time of screening.

“Time between acute Q-fever diagnosis and when IgG phase | titer was for the first time > 1:1024, or other clinical sign of chronic infection.

9 Highest IgG phase | during follow-up after diagnosis of acute Q-fever.

¢ Consisted of doxycyclin and hydroxychloroquine.

Treated with claritromycin because of an intolerance to doxycyclin, hydroxychloroquine, moxifloxacin, and ciproxin.

9 Patient also known to have Klinefelter syndrome.

" Died within four years after acute Q-fever diagnosis.

CI: 0.06-1.24, P-value = .09). Additionally, we performed uni-
variable analysis for only the probable and the proven cases, as
the possible cases are less likely to be true chronic infections.
Again, no statistically significant difference was found between
the patients with and without newly detected valvulopathy
(OR = 2.32, 95% CI: 0.32-16.73, P-value = .40). We were not
able to perform multivariable analysis for this subgroup, due to
the low number of chronic cases.

DISCUSSION

We found no statistically significant difference in development
of chronic Q-fever between acute Q-fever patients with and
without valvulopathy detected with screening echocardiog-
raphy. However, 2 patients with a newly detected valvulopathy
did not receive antibiotic prophylaxis and were diagnosed with
chronic Q-fever later on.

Early in the large Q-fever epidemic in the Netherlands, public
health authorities instructed clinicians to perform echocardio-
graphic screening in all reported acute Q-fever patients. However,
the responsibility of referring patients for echocardiography lay
with the treating physician, and cardiologists were sometimes
reluctant to perform echocardiography without clear clinical indi-
cation. Therefore, even at that stage, only slightly more than half of
all patients received echocardiographic screening. Furthermore,
as no professional guideline existed on how to prevent chronic
infection in patients with newly detected valvulopathy, no such
patients were prophylactically treated with antibiotics. Later in
the epidemic, a small cohort study found no chronic Q-fever in
patients with newly detected valvulopathy, and echocardiographic
screening was not further promoted [10, 11].

The present study seems to confirm that vascular infection
is more common than endocarditis as clinical manifestation of
chronic infection [3]. Therefore, screening for aortic aneurysms

in patients who present with a primary infection, could be con-
sidered as Eldin et al. has suggested [18]. However, in France,
where many chronic Q-fever research is performed, endocar-
ditis seems to predominate [4], due possibly to differences in
the virulence of circulating C. burnetii strains [1, 19] and dif-
ferent case definitions for chronic Q-fever [20]. Additionally,
reports from a national reference centre are prone to selection
bias, whereas we studied a non-selected group of acute Q-fever
patients, eliminating sampling and selection bias. Moreover, in
our study the time of acute illness was established, and how the
patients were diagnosed was well described.

The difference in the incidence of endocarditis may further
be explained by a lack of specificity in describing valvular defect
severity in retrospective reports [2, 8, 21]. In one study, the risk
for endocarditis in patients with valvulopathy was estimated to
be 39%, but many of these patients had a prosthetic valve [8].
In our study, a much lower percentage had prosthetic valves,
and mainly minor valvulopathies were diagnosed. Minor, clin-
ically insignificant valvulopathy has a high prevalence in any
unselected population [22]. Finally, the vascular infections
diagnosed in the Netherlands may be an embolic consequence
of clinically silent endocarditis, as Million et al. suggested [4].

Our results have reduced the likelihood of 2 other possible
explanations for the difference between the Dutch and French
literature. First, given the 8-year follow-up of this study, a pos-
sibly prolonged incubation period for endocarditis to become
manifest is unlikely to explain the difference. Second, we per-
formed a systematic screening and still found more vascular
infections than endocarditis. It seems therefore unlikely that a
lack of systematic screening led to underdiagnoses of endocar-
ditis in the Netherlands. However, the numbers are low because
the number of chronic Q-fever cases in this study was smaller
than anticipated.
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Table 3. Valvulopathy per Category of Chronic Q-Fever Infection,
Including Patients With Known Valvulopathy at Time of Echocardiographic
Screening, in Acute Q-Fever Patients Diagnosed in 2007 or 2008"

Chronic Q-Fever, Number

No Possible Probable ~ Proven  Total Number (%)
Aortic regurgitation
No 272 10 5 3 290 (94.8)
Mild 15 0 0 0 15 (4.9)
Moderate 1 0 0 0 1(0.3)
Severe 0 0 0 0 0(0.0)
Total 288 10 5 3 306
Aortic stenosis
No 281 10 4 2 297 (97.1)
Mild 6 0 0 1 7(2.3)
Moderate 1 0 0 0 1(0.3)
Severe 0 0 1 0 1(0.3)
Total 288 10 5 3 306
Mitral regurgitation
No 232 10 1 2 245 (80.1)
Mild 46 0 3 0 49 (16.0)
Moderate 9 0 1 1 11 (3.6)
Severe 1 0 0 0 1(0.3)
Total 288 10 5 3 306
Mitral stenosis
No 286 10 5 3 304 (99.4)
Mild 1 0 0 0 1(0.3)
Moderate 1 0 0 0 1(0.3)
Severe 0 0 0 0(0.0)
Total 288 10 5 3 306
Tricuspid regurgitation
No 234 10 4 2 250 (81.7)
Mild 50 0 1 1 52 (17.0)
Moderate 4 0 0 0 4 (1.3)
Severe 0 0 0 0 0(0.0)
Total 288 10 5 3 306
Tricuspid stenosis
No 287 10 5 3 305 (99.7)
Mild 1 0 0 0 1(0.3)
Moderate 0 0 0 0 0 (0.0
Severe 0 0 0 0 0 (0.0
Total 288 10 5 3 306
Pulmonic regurgitation®
No 286 10 5 3 304 (99.4)
Mild 2 0 0 0 2(0.6)
Moderate 0 0 0 0 0(0.0)
Severe 0 0 0 0 0(0.0)
Total 288 10 5 3 306
Pulmonic stenosis®
No 288 10 5 3 306 (100.0)
Mild 0 0 0 0 0(0.0)
Moderate 0 0 0 0 0(0.0)
Severe 0 0 0 0 0(0.0)
Total 288 10 5 3 306

@ Multiple valvulopathies are possible in 1 patient.
®The pulmonic valve is difficult to visualize and not described in every report.

The primary strength of this study is the large sample size. The
Q-fever epidemic in the Netherlands provides the largest group

of acute Q-fever patients ever reported, and the largest one with

Table 4. Number of Chronic Q-Fever Cases, by Presence of Valvulopathy
During Echocardiographic Screening at the Time of Acute Q-Fever
Diagnosis in 2007 or 2008

Number Chronic Q-Fever

No Yes Total

Valvulopathy
No 190 12 202
Yes 82 2 84
Total 272 14 286

echocardiographic results. Second, we included a prolonged fol-
low-up with serological results at 3, 6, 12 months, and 4 years. After
approximately 8 years, we checked to see if additional acute Q-fever
patients had been diagnosed with chronic Q-fever. Finally, we
included all deceased patients to avoid survival bias.

Among study limitations are the potential that the risk of
proven chronic Q-fever was underestimated, as long-term
antibiotic treatment was initiated in 4 patients (1 possible and
3 probable cases). If left untreated, proven chronic Q-fever
might have developed. However, the risk of chronic Q-fever
may have been overestimated, as our patients were categorized
into the highest classification they received during the 4-year
follow-up. For example, 12 patients were classified as possible
chronic Q-fever based on an IgG phase I titer >1:1024, without
a risk factor for chronic Q-fever. During the follow-up, the titers
showed a spontaneous decline in phase I IgG titers (data not
shown). Arguably, these patients should not be classified as hav-
ing a chronic infection. Another limitation is that although the
screened and not-screened acute Q-fever patients were largely
comparable with respect to baseline characteristics, we had no
information on the decision process of doctors and patients
with respect to screening. Therefore, we cannot rule out some
degree of selection bias. Finally, almost 60% of acute Q-fever
patients are known to remain asymptomatic. These as-yet-uni-
dentified acute Q-fever patients could of course not be included
in our study despite being at risk for progression to chronic
infection [23].

To decide whether a new screening approach should be
implemented, often the Wilson and Jungner criteria are used
[24]. Some criteria support screening. First, chronic Q-fever is
a serious health problem that may lead to death. Next, Dutch
hospitals have the health infrastructure to implement this pos-
sible screening. Last, an echocardiography is not invasive and
is therefore acceptable as screening test. However, some crite-
ria are not supportive. First, if screening is implemented, many
acute Q-fever patients will receive antibiotic prophylaxis even if
chronic Q-fever is unlikely to develop without this prophylaxis.
Second, as in an earlier study performed in the Netherlands,
mostly minor valvulopathies were diagnosed in our study [10].
In Dutch guidelines drawn after the large Q-fever outbreaks,
definitions are unclear as to which valvular defect and which
grade of defect are important risk factors for developing chronic
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Q-fever [17]. Because of our low number of diagnosed chronic
Q-fever patients, this study can provide no new insight on this
issue. Third, the treatment (antibiotic prophylaxis) is not gen-
erally accepted, having been investigated only in France in a
selected group of patients [12]. Next, long-term treatment with
doxycycline and hydroxychloroquine is not without potential
complications. Drug-induced photosensitivity is a notorious
adverse effect of doxycycline, and long-term use of hydroxychlo-
roquine can lead to retinopathy [25, 26]. Last, the cost-effective-
ness of the screening has not been investigated.

In conclusion, we found no difference in Q-fever outcome
between patients with or without a newly detected valvulop-
athy at the time of their acute Q-fever episode. Additionally,
echocardiographic screening would lead to an unnecessary
long-term antibiotic use, which is not desirable and which
must be included in cost-benefit analysis of screening in future
outbreaks. We recommend that Dutch guidelines regarding
chronic Q-fever should further specify the types and grades of
valvulopathy that are most important to prognosis.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
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