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Veterinary data (UBN, veterinary notification, farmer)
Active case finding (farm employees, farm visitors)
Notified community cases

GIS: distribution of community cases, attack rate analysis

Pre- versus post-outbreak seroprevalence

- 2008 (n=396) hepatitis B vaccination recipients
- 2010 (n=410) STI clinic attendees

g

Regional incidence
Near-farm incidence (random municipal GP sample)
Environmental C.burnetii DNA load (PCR Cq values)
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319 human cases
Attack-rate analysis (on-farm and community cases):

- index farm employees: 92% (24/26)

- index farm visitors: 56% (28/50)

- secondary index farm contacts: 50% (7/14)
- community:

km 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10
AR | 6250 314 965 141 106 78 63 43 25 25

“True” regional incidence of infections: 2.9% (0.5% in 2008 vs. 3.4% in 2010)
Infections extrapolated to general population: n=9000

“True” municipal (near-farm) incidence: 12%

Higher C. burnetii DNA load on-farm vs. off-farm



Findings

Single-point source
Massive underreporting

High attack rates (even >5 km)

Regional spread

Cross-border spread (not shown)
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e Cross-border transmission

e (Case-control study
- risk determinants
- regional testing behaviour (GP’s)

e Q-Kids (Q fever in schoolchildren)
- three participating schools
- age range 4-18
- distance from source 3-5 km

- Q fever seroprevalence
- sickness absenteeism
- (school performance)

e RisQ

- perception of risk communication and control measures
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Point source: wreaking far more havoc than meets the eye
Regional instead of local focus
Future burden of chronic disease (much) higher than expected

Importance of "One Health” approach to emerging zoonoses
Added value of mandatory veterinary notification
Intensified collaboration at the veterinary-human interface

Case study for risk assessment
Case study for bioterrorism preparedness and response
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Early detection and source finding of a community Q
fever outbreak using spatial analysis

Problem:
Large Q fever outbreak in province of Utrecht (123 cases).

Aim: o
To detect (a) p@ssible.source(s) rapidly for use in early
screening of possible sources.

Method: g

Mathemaﬁgcal modelling and ial epidemiology based
on the location of farms and
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J. van Leuken MSc, PhD-student | Utrecht University, the Netherlands



Early detection and source finding of a community Q
fever outbreak using spatial analysis

Approach:

J. van Leuken MSc, PhD-student | Utrecht University, the Netherlands



Early detection and source finding of a community Q
fever outbreak using spatial analysis

Approach: 0.0035
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J. van Leuken MSc, PhD-student | Utrecht University, the Netherlands



Early detection and source finding of a community Q
fever outbreak using spatial analysis

Preliminary Results:
*Positive farm (largest in area) with 1,295 goats: score 10/12.
*Also performed for case cluster area in south of NL: large positive

goat farm: score 12/12.

Our research:
Other farm characteristics (# animals, presence of abortion waves,

tank milk positivity, meteorology) are incorporated as well.
Work in progress.

J. van Leuken MSc, PhD-student | Utrecht University, the Netherlands



International
Q fever
symposium

S . National Institute for Public Health
238 and the Environment
Ministry of Health, Welfare and Sport

Marit de lange
RIVM | 7 June 2012




Methods

e Cross-sectional study

e Inclusion farm: commercial farms, >100 goats/sheep, >50 cattle over 2
years, unvaccinated

e Farmer and residents:
— Individual questionnaire: Person-based factors
- Farm-based questionnaire: Farm hygiene and management
— Blood sample - IFA-test
e Animals:
— Blood samples: goats, sheep > ELISA
> Routine bulk tank milk monitoring Food Safety Authority
— Bulk tank milk samples: cattle > ELISA, PCR
e Environment: dairy goat (19) and sheep farms (1 dairy, 10 non-dairy)

Aims: seroprevalence, risk factor analyses



Results

Seroprevalences:

Human | Animal: Animal: farm Animal: BMT

individual level: at least 1

level positive animal
Dairy goat farms 68.7% | 21.4% 43.1% 24.4% PCR
Dairy sheep farms | 68.2% | 18.7% 78.6% 16.7% PCR
Non-dairy sheep 51.3% | 2.0% 30.5% n.a.
farms
Dairy cattle farms |72.1% |- - ELISA: 81.6%

PCR: 18.8%

e Dairy goat seroprevalence 2008: 14.7%
e Dairy sheep seroprevalence 2008: 5.7%

e Non-dairy sheep seroprevalence 2008: 2.4%




Results

Risk factors human seropositivity non-dairy sheep farm:
e High goat density in vicinity
e Several risk factors associated with cattle:
— Worked in the cattle sector in the past
— Cattle present in the paddock, not at same time as sheep
— Dairy cattle present at the farm

Protective factors human seropositivity non-dairy sheep farm:
e Sheep give birth in paddock

e Removing afterbirth normal lambed animal

Lower % positive samples, DNA content compared to dairy goat farms

Risk factors dairy goats: BMC Vet Res 2011 Dec 30;7(1):81



Future plans

e Finish risk factor analysis for non-diary sheep

e Publish results risk factor analysis residents of non-dairy sheep
farms

e Publish results environmental investigation non-dairy sheep farms

e Publish results dairy cattle farms



Implications for practice and policy

e Consider vaccination seronegative dairy goat / dairy sheep farm
residents

e Non-dairy sheep did not seem to have played an important role.

Residents had a high seroprevalence, not many complaints and no
profile for possible chronic Q fever
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Results: Infection dose response
Guinea Pig Human
ID50 = 12 bacteria (5 - 29) ID50 = 6 bacteria (1 —41)

Guinea Pig Dose Response Human Dose Response
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Solid black line is median of posterior predictive (MCMC) sample
Dotted lines show a 95% credible interval

Red line is the posterior mode, the most likely dose response curve



Future Research

Utrecht

Additional data information into the model.
* lliness dose response: % symptomatic, duration of symptoms
e Multilevel extensions:

» host effects (guinea pigs, mice, humans)

» pathogen effects (C. burnetii strains)

Applications of the dose response model:

* Quantify exposure during the Netherlands outbreak

* |dentify risk groups

» Assess risk of aerosol dispersion within urban settings

» Assess exposure and (subclinical) infection distribution with serological data

in the Netherlands



Costs, quality of life and post infection
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Aim and Methodes

- Aim
o Establish the societal cost of the 2007-2010 Q fever outbreak

- Method
* Notified Q fever patients in 2007 and 2008
 Received mailed guestionaire N= 887
— Health consumption
— Sick leave

— Health Status measured with
> Nijmegen Clinical Screening Instrument NCSI

» Calculated costs for 556 respondents
» Extrapolated data to entire outbreak
» Calculated & added societal & veterinary costs



Number notified patients
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After 12 — 26 months
9% did not resume work completely

Due to : fatigue and concentration problems.

30% did not resume daily activities to pre Q-fever levels
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Notified Q fever patients per week and human and veterinary costs per year 2007-2012

Million euro
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Costs Q fever outbreaks 2007- 2012 aprox 600 million euro

@ Culling

B New livestock

O Tankmilkcontroll & vaccination

O Sick leave

B Treatment

I Outbreak controll

B Loss Quality of life

O Loss Quality of life Deaths
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Implications for policy and practice

e ZOONnoses outbreaks
- Consider both human and veterinary costs

- both short and longterm

Gabriella Morroy
Municipal Health Service Hart voor Brabant| 7th June 2012
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Aim and Methods

Aim:
- assess health status Q fever patients Herpen outbreak
cluster after 4 years

- compare results of individual patients between 2008-2011

Methods:
- population: patients Herpen outbreak cluster 2007 (n=82)
- Nijmegen Clinical Screening Instrument (NCSI)

- clinical assessment and serology to exclude chronic disease
(phase I IgG < 1024)



Results [1]: population

Table 1. Patient characteristics expressed in number (%) unless stated otherwise

2008# 2011
N 54 46
Male 33 (61.1%) 28 (60.9%)
Age (mean (sd)) 53.1(14.2) 55.9(14.4)
range 20-81 23-84
Comorbidity 22 (40.7%) 22 (47.8%)
Smoking status
current 24 (44.4%) 21 (45.7%)
former 19 (35.2%) 15 (32.6%)
never 11 (20.4%) 10 (21.7%)

e response rate
47/82 = 56%

e 1 patient
phase I IgG = 1024

e N=46

e patients for whom data
were available in both
2008 and 2011 n=37

Gijs Limonard (gjmlimonard@gmail.com)

Diakonessenhuis Utrecht | June 7th 2012



Results [2]:

Table 2. Percentage of patients scoring normal, elevated or severe scores on the NCSI

in 2008 (n=54) and 2011 (n=46).

Main domain 2008 2011
Sub-domain normal elevated severe normal elevated Severe
Symptoms
Subjective symptoms 222% 44.4 % 33.3 % 19.6 % 45.7 % 34.8 %
Dyspnea emotions 40.7 % 16.7 % 42.6 % 41.3 % 21.7 % 37.0%
Fatigue 259% 222 % 51.9 % 32.6 % 21.7 % 45.7 %
Functional Impairment
Behavioral impairment 48.1 % 352% 16.7 % 457 % 32.6% 21.7 %
Subjective impairment 18.5 % 53.7 % 27.8% 28.3 % 41.3 % 30.4 %
Quality of Life
General QoL 40.7 % - 59.3 % 50.0 % -- 50.0 %
HRQoL 46.3% 20.6 % 24.1 % 50.0 % 21.7 % 28.3 %
Satisfaction relations 37.0 % 38.9 % 241 % 58.7 % 23.9 % 17.4 %

Gijs Limonard (gjmlimonard@gmail.com)

Diakonessenhuis Utrecht | June 7th 2012



Results [3]:

Table 3. Comparison of NCSI scores for all sub-domains* on an individual patient’s
level between 2008 and 2011 (N=37).

Main 2008 2011
Domain Sub-domain mean (sd) mean (sd) Sign.
Symptoms
Subjective symptoms 6.92 (4.87) 6.89 (5.47) 0.971 n.s.
Dyspnea emotions 10.11  (4.45) 8.70 (3.90) 0.005 **
Fatigue 33.41 (15.13) 31.51 (13.10)  0.263 n.s.
Functional Impairment
Behavioral impairment 8.70 (12.6) 9.46 (13.94)  0.627 ns.
Subjective impairment 9.78 (5.66) 9.24 (5.18) 0.464 n.s.
Quality of Life
General QoL 20.10 (19.52) 18.34 (19.15)  0.535n.s.
HRQoL 3.97 (1.92) 3.97 (2.13) 1.000 ns.
Satisfaction relations 3.51 (1.84) 3.38 (2.15) 0.706 n.s.

Gijs Limonard (gjmlimonard@gmail.com)

Diakonessenhuis Utrecht | June 7th 2012



Results [4]:

Table 4. Percentages of patients whose NCSI scores improved, remained equal or

worsened* on an individual patient’s level, between follow-up time points 2008 and

2011 (n=37).
Main
Domain Sub-domain Improved Equal Worsened
Symptoms
Subjective symptoms 237 % 57.9 % 18.4 %
Dyspnea emotions 28.9 % 65.8 % 5.3 %
Fatigue 342 % 44.7 % 21.1%
Functional Impairment
Behavioral impairment 353 % 81.6 % 13.2%
Subjective impairment 31.6% 50.0 % 18.4 %
Quality of Life
General QoL 26.3 % 55.3 % 18.4 %
HRQoL 36.8 % 31.6 % 31.6 %
Satisfaction relations 21.1% 68.4 % 10.5 %

Gijs Limonard (gjmlimonard@gmail.com)

Diakonessenhuis Utrecht | June 7th 2012



Conclusions and recommendations

- impaired health status persists in Q fever patients 4 years
after the first outbreak (severe fatigue 46%)

- no significant changes in 7 of 8 sub-domains of health status
compared to 1 year follow-up

- on an individual patient’s level, health status can improve or
worsen

Recommendations

- in The Netherlands, there is now ample evidence for an
impaired health status after Q fever infection

- shift research focus towards pathophysiology and treatment
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Methods

« Comparison of subjective health status of patients with Q-fever and

Legionnaires’ disease at 1 year after onset of iliness

* Results uncorrected and corrected for potential confounders

* Use of Nijmegen Clinical Screening Instrument

Q-fever Legionnaires’ disease
n =281 n =188
Sex
- Male / Female (%) 53.0/47.0 69.1/30.9
Age
- Mean 49.7 61.3
-SD 13.8 11.6
Smoking
- Yes / No (%) 299/71.1 37.2/162.8
Co-morbidity
- Yes / No (%) 38.1/61.9 59.0/41.0




Preliminary Results I

Subjective Dyspnea . Behavioral Subjective General Health- Satisfaction
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Percentage of patients severely, mildly or not affected on each NCSI subdomain score

Joris van Loenhout (j.vanloenhout@elg.umcn.nl)

UMC St Radboud | June 7th, 2012




Preliminary Results II

Unadjusted (t-test)

Adjusted (MA)*

Q-fever Leg. disease Difference
Subjective Symptoms M =5.89 M =5.92 MD =-0.03 MD =0.20
SE =0.28 SE=0.34 SE =0.44 SE =0.50
p =0.952 p =0.682
Dyspnea Emotions M = 8.39 M =8.13 MD = 0.26 MD =0.19
SE =0.19 SE =0.22 SE =0.30 SE =0.33
p= 0.384 p =0.568
Fatigue M = 35.58 M = 33.00 MD = 2.58 MD = 1.56
SE =0.90 SE =1.06 SE =1.40 SE =1.56
p = 0.066 p =0.317
Behavioral Impairment M =8.33 M=11.19 MD = - 2.86 MD =-0.26
SE =0.69 SE=1.16 SE=1.35 SE=1.33
p =0.035 p =0.847
Subjective Impairment M = 8.00 M=7.62 MD =0.38 MD = 1.07
SE=0.31 SE=0.34 SE =0.47 SE =0.52
p =0.422 p =0.042
General QoL M =16.73 M=14.74 MD = 1.99 MD =0.71
SE =0.84 SE =0.99 SE=1.30 SE =1.43
p =0.127 p =0.622
Health-related QoL M =4.23 M =4.03 MD =0.21 MD = 0.09
SE=0.12 SE=0.14 SE =0.19 SE=0.21
p =0.263 p =0.67
Satisfaction Relations M=3.18 M =3.22 MD = - 0.05 MD =-0.20
SE =0.10 SE=0.12 SE =0.15 SE =0.17
p=0.767 p =0.252

NCSI Subdomain scores for patients with Q-fever and Legionnaires’ disease



Next Steps

» Prospective cohort studies of Q-fever patients, looking at health
status, fatigue status, quality of life

— Cohort 07-08: follow-up 4 years after onset of illness
— Cohort 10-11: follow-up at 3, 6, 9, 12, 18, 24 months

« Different tools to assess the health status of Q-fever patients
— Correlation between NCSI and SF-36

o (Q-fever patients versus healthy controls

— Comparison of Q-fever patients to healthy controls which are age-
matched



Importance of study results

This study will provide a detailed health impact of acute Q-fever, also in
relation to patients with Legionnaires’ disease and healthy controls
This information can be used:
— By public health authorities in assessing the impact and health
burden of Q-fever
— By health professionals in providing care for new and existing Q-fever
patients
— |In case a new outbreak of Q-fever occurs, in the Netherlands or
internationally
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sue syndrome (QFS)

& Immunity

Definition:

Severe fatigue with a duration of at least 6 months;

With reference to an acute Q fever infection;

Chronic Q fever is excluded;

Fatigue not caused by somatic of psychiatric co-morbidity;
Causing significant disabilities in daily practice;

Absence of fatigue before episode of acute Q fever or significant increase in
fatigue since acute Q fever

UM C {%: St Radboud International Q fever symposium, June 7th, 2012
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Objective:
Assess the efficacy of two treatment strategies for fatigue and disabilities in
QFS: long-term treatment with doxycycline or cognitive behavioral therapy

Study design:

. A randomized placebo-controlled trial

. Duration: 3 years (for individual patient 30 weeks)

. Study site: Radboud University Nijmegen Medical Centre
and the Expert Centre for Chronic Fatigue (ECCF)

Outcome measures:
. Primary: fatigue severity

. Secondary: Level of functional impairment, level of psychological distress, Coxiella
serology and PCR

UM C ;\‘%ﬁl St Radboud International Q fever symposium, June 7th, 2012



Nijmegen Institute for .
Infection, Inflammation : udy' mEthOdS (I)

& Immunity

Inclusion criteria:
. Adult patients fulfilling the criteria for QFS
. Not meeting any of the exclusion criteria

Target: a total of 180 patients:

1.  Cognitive behavioral therapy n = 60
2. Long-term doxycycline n = 60

3. Long-term placebon =60

UMC ;\%} St Radboud International Q fever symposium, June 7th, 2012



Nijmegen Institute for

Infection, Inflammation
& Immunity

Study procedures after inclusion:

. Inclusion: Q fever serology and PCR, questionnaires, tests
& actometer, randomization:

1.  Cognitive behavioral therapy (12 sessions in 24
weeks)

2. Medication (double-blinded, 24 weeks)
. Doxycycline 1dd 200mg

. Placebo 1dd 1 capsule

. After 24 weeks: questionnaires, tests & actometer

. After 26 weeks: end of study, Q fever serology and PCR

UMC @ St Radboud



Nijmegen Institute for

Infection, Inflammation
& Immunity

Current status and future implications:
. Start: May 2011
. Until May 23, 2012: 58 patients included
. Cognitive behavioral therapy: 18
. Medication group: 38
. No results yet, results expected first quartile 2014

. First and until now only possibility to establish evidence-
based treatment recommendations for QFS

*  Evidence based guideline for the treatment of QFS: = % e
. Improvement of QoL of patients with QFS ' ra. ’ b

. Significant benefit in efficiency and cost-

effectiveness \/ I _
Dutch guideline: QFS

_ UMC ;\%} St Radboud International Q fever symposium, June 7th, 2012



Propositions

1. Since clinically relevant fatigue is affecting the largest group
of patients, finding an effective treatment strategy for this
fatigue should be high on the list for continuing research.

2. Clinically relevant fatigue causes significant burden for
patients and the society; therefore, research into predictors
and prevention of this fatigue should receive the highest
level of priority.

3. More insight in the pathofysiology of clinically relevant
fatigue is needed for the prevention of this disabling disease.
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