Appendix A: Detailed case definition for hospitalizations with LRI, hepatitis, and/or endocarditis syndromes

We used discharge diagnoses and secondary diagnoses by date of hospitalization, provided by the Dutch National Medical Register (LMR). Coded in the Dutch version of ICD-9-CM, the Register had 80% coverage over 16 million population 2005-2007. We included all records on hospitalizations with discharge or secondary diagnosis indicative for clinical syndromes that might be attributed to Q fever, i.e. (1) LRI, (2) hepatitis, and/or (3) endocarditis. We also included ICD9-codes for specific diseases other than Q fever, making it possible to distinguish alternative possible causes for detected space-time clusters (by the proportion of cluster patients with those specific discharge diagnoses).

Although a specific ICD9 code for Q fever exists (0830), we found for our study period only 18 hospitalization records with Q fever as a primary and/or secondary diagnosis. Of these, 13 occurred in 2007, reflecting only a fraction of the known outbreak cases; 9 of these 18 hospitalizations were included in the LRI syndrome based on other registered diagnostic codes (e.g. pneumonia) and likewise 1 hospitalization was included in the hepatitis case definition. The remaining 8 hospitalizations were excluded, since they did not have diagnoses that indicated LRI, hepatitis, and/or endocarditis.

For the LRI syndrome, we used the same codes as selected and described in an earlier study  QUOTE "(13)" 
[1]
. Below, the selected ICD9 codes are presented for the hepatitis and endocarditis syndromes.
Hepatitis
In Table A1, the selected ICD-9 codes for acute and/or chronic hepatitis are presented. 
Table A1. ICD9-CM codes for hepatitis in hospitalization data
	ICD9-CM
	Description

	070
	Viral hepatitis

	070.0
	Viral hepatitis A with hepatic coma

	070.1
	Viral hepatitis A without mention of hepatic coma

	070.2
	Viral hepatitis B with hepatic coma

	070.3
	Viral hepatitis B without mention of hepatic coma

	070.4
	Other specified viral hepatitis with hepatic coma

	070.5
	Other specified viral hepatitis without mention of hepatic coma

	070.6
	Unspecified viral hepatitis with hepatic coma

	070.9
	Unspecified viral hepatitis without mention of hepatic coma

	072.71
	Mumps hepatitis

	091.62
	Secondary syphilitic hepatitis

	130.5
	Hepatitis due to toxoplasmosis

	571.4
	Chronic hepatitis

	573.1
	Hepatitis in viral diseases classified elsewhere

	573.2
	Hepatitis in other infectious diseases classified elsewhere

	573.3
	Hepatitis, unspecified


Endocarditis 

In Table A2, the selected ICD-9 codes for acute and/or chronic endocarditis are presented. 
Table A2. ICD9-CM codes for endocarditis in hospitalization data
	ICD9-CM
	Description

	036.42
	Meningococcal endocarditis

	074.22
	Coxsackie endocarditis

	093.2
	Syphilitic endocarditis

	098.84
	Gonococcal endocarditis

	112.81
	Candidal endocarditis

	115.04
	Histoplasma capsulatum endocarditis

	115.14
	Histoplasma duboissii endocarditis

	115.94
	Histoplasmosis endocarditis

	391.1
	Acute rheumatic endocarditis

	421
	Acute and subacute endocarditis

	421.0
	Acute and subacute bacterial endocarditis

	421.1
	Acute and subacute infective endocarditis in diseases classified elsewhere

	421.9
	Acute endocarditis, unspecified

	424.9
	Endocarditis, valve unspecified
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Appendix B  
Table B1 and B2 present detailed information of all detected LRI and hepatitis clusters. Details presented on each cluster are: the weekdate of the first cluster signal (column 2), the total number of cluster signals (with recurrence intervals ≥ 1 years or 5 years, column 3), the total episode of the cluster (from the earliest weekdate of all cluster-signal episodes to the latest weekdate, column 4), the lowest and the highest difference for a cluster signal between the number of observed and the number of expected cases (column 5), the lowest and the highest cluster-signal radius (column 6), all relevant cluster characteristics and circumstantial evidence (column 7), and whether or not a cluster that was possibly due to Q fever regarding the criteria in Figure 1 overlapped with positive-tested small-ruminant farms (column 8). Finally, in the last column it is concluded, based upon the information in column 7 and 8 and the criteria in Figure 1, whether Q fever seems a plausible cause for the clusters or that other causes seem more likely.    
Table B1. Detailed description of all space-time clusters in hospitalizations with LRI in 2005-2007

	Cluster
	1st signal
	Total no. signals

––––––––
Sign. level 
	Total 
episode 
	No. observed cases- no. expected  
	Radii in km
	Cluster characteristics and /or circumstantial evidence 
	Spatial overlap* with positive- tested goat/sheep farms†
	Might the cluster have been caused by Q fever?

	
	
	1 yr
	5 yr
	
	Lowest  
	Highest
	
	
	
	

	1


	30 Oct.     2004 


	3
	8
	8 Aug. 2004- 

8 Jan. 2005
	1994-1782 =

212
	6513-6045 =

468
	33-50 
	· All cluster signals had higher proportions (P ≤ 0.01) of bronchitis/ bronchiolitis cases and patients 0-4 yr of age.
· 1 cluster signal  had higher proportions of unexplained pneumonia.
· 7 cluster signals overlapped with regional ILI elevations.
	n/a
	Q fever seems unlikely. Likely other causes: RSV/influenza.

	2‡

	1 Jan. 2005
	1
	16
	26 Dec.     2004-23 Apr. 2005
	156-104 = 52


	1012- 827 = 185
	33-40
	· 16 cluster signals had higher proportions (P ≤ 0.01) of bronchitis/ bronchiolitis cases and patients 0-4 yr of age.
· 13 cluster signals overlapped with regional ILI elevations.
	n/a
	Q fever seems unlikely. Likely other causes: RSV/influenza.

	3‡

	30 Apr. 2005
	1
	8
	26 Dec.     2004-25 June  2005
	221-151 = 70
	620- 478 = 142 
	10-14
	· 2 cluster signals had higher proportions (P ≤ 0.05) of patients 20-49 yr of age.
· All cluster signals overlapped with regional ILI elevations, but the cluster contains a relatively small area, whereas the regional ILI elevations are measured by dividing the Netherlands in 4 widespread areas.

	4 goat farms: 1 tested positive in 2006, 1 in 2007, and 2 in 2008
	Q fever seems a plausible cause.

	4§

	19 Nov.     2005
	0
	1
	23 Oct.     2005-19 Nov.     2005
	n/a
	149-93 = 56
	17
	· The cluster signals overlapped with regional ILI elevations, but the cluster contains a relatively small area, whereas the regional ILI elevations are measured by dividing the Netherlands in 4 widespread areas (in addition, the national ILI incidence was below 3/10000 pop).
	2 goat farms and 1 sheep farm:

1 goat farm tested positive in 2001, the other in 2007, and the sheep farm in 2008. 
	Q fever seems a plausible cause.

	5§

	26 Nov.     2005
	0
	5
	24 July  2005-24 Dec. 2005
	2766-2502=264
	3708-3388 =320
	51-53
	· 2 cluster signals had higher proportions (P ≤ 0.05) of hospitalizations with legionellosis as discharge diagnosis. 
· 5 cluster signals had higher proportions (P ≤0.01) of patients  0-4 yr of age.
· All cluster signals overlapped with regional ILI elevations, but the national ILI incidence was below 3/10000 pop.


	n/a
	Q fever seems unlikely.

Likely other causes: RSV/influenza, possibly Legionella as well.

	6


	7 Jan. 2006
	0
	1
	18 Dec. 2005-

7 Jan. 2006
	n/a
	432-325 = 107
	44
	· The cluster signal had higher proportion (P ≤ 0.01) of bronchitis/ bronchiolitis cases and patients 0-4 yr of age.
	n/a
	Q fever seems unlikely. Likely other causes: RSV/influenza .

	7


	14 Jan. 2006
	4
	14
	25 Dec. 2005-13 May 2006
	220-153 = 67
	2361-2130 = 231
	28-59
	· 8 cluster signals had higher proportions (P ≤ 0.05) of bronchitis/ bronchiolitis cases (5 of  these also at  P ≤ 0.01).
· 16 cluster signals had higher proportions (P ≤ 0.01) of patients 0-4 yr of age.
· 1 cluster signal had higher proportions (P ≤ 0.05) of patients 0-4 and 5-19 yr of age.
· All cluster signals overlapped with regional ILI elevations.
· A space-time cluster of 4 LD reports overlapped with the cluster; however, due to the large space-time window of the LRI cluster, this is possibly a coincidence (the LD cluster had a window of only 3 weeks). 
	n/a
	Q fever seems unlikely. Likely other causes: RSV/influenza.

	8


	18 Mar. 2006
	2
	5
	19 Feb. 2006-

6 May 2006
	31-11= 20
	1771-1574=
197
	4-28
	· 4 cluster signals had higher proportions  of bronchitis/ bronchiolitis cases (P ≤ 0.01), and  5 cluster signals had  higher proportions of patients 0-4 yr of age (p ≤ 0.05; 3 of these cluster signals also at P ≤0.01).
	n/a
	Q fever seems unlikely. Likely other causes: RSV/influenza.

	9


	20 May 2006
	1
	0
	14 May 2006-20 May 2006
	n/a
	5-0 = 5
	3
	· No special cluster signal characteristics observed.
	2 goat farms (just next to the cluster area at the west side): both firstly tested positive in 2007.
	Q fever seems a plausible cause.

	10


	15 July   2006
	0
	4
	2 July   2006-
5 Aug. 2006
	19-4 = 15
	98-53 = 45
	6-19
	· All cluster signals had higher proportions (P ≤ 0.01) of hospitalizations with LD as discharge diagnosis (ICD9 4828).
· All LRI cluster signals  strongly overlapped both in space and time with a cluster of LD reports  (max. 50 cases).

· All cluster signals occurred in the already known episode and area of an LD outbreak in Amsterdam in 2006.

	n/a
	Q fever seems unlikely. Certainly another cause: Legionella.

	11


	16 Sept. 2006
	6
	0
	16 July   2006-4 Nov. 2006
	102-60 = 42
	160-105 = 55
	6
	· All cluster signals had higher proportions (P ≤ 0.01) of bronchitis/ bronchiolitis cases and patients 0-4 yr of age.
· All cluster signals overlapped with regional ILI elevations, but the national ILI incidence was below 3/10000 pop. 


	n/a
	Q fever seems unlikely. Likely another cause: RSV.

	12


	2 Dec.     2006
	1
	8
	12 Nov.  2006-27 Jan. 2007
	932-790 = 142
	2776-2512 = 264
	34-55
	· The 9 consecutive cluster signals move from the east to the centre of the Netherlands.
· 2 cluster signals had higher proportions of bronchitis/ bronchiolitis cases (P ≤ 0.01).
· 4 cluster signals had higher proportions of patients  ≥65 yr of age (P ≤ 0.05; 1 signal  P ≤ 0.01 ).
· A space-time cluster of 15 LD notifications overlapped in time and slightly in space with the cluster; however , due to the large radius of the LRI cluster, this is possibly a coincidence (the LD cluster had a window of  only 3 weeks).
	n/a
	Q fever seems unlikely. Likely another cause: RSV/influenza or possibly to some extent Legionella.

	13


	13 Jan. 2007
	5
	15
	17 Dec. 2006-26 May 2007
	28-8 = 20
	127-78 = 49
	3-5
	· All cluster signals had higher proportions (P ≤ 0.01) of unexplained pneumonia cases.
· 3 cluster signals had higher proportions  of patients  ≥65 yr of age, and 1 signal had patients 5-19 yr of age (P ≤ 0.05).
· 1 hospitalization was diagnosed with psittacosis pneumonia and 2 with aspergillosis (which was significantly different from the rest of the Netherlands, at P ≤0.01 and 0.05, in that order).
· 5 cluster signals overlapped with regional ILI elevations, but the national ILI incidence was below 3/10000 pop. 

	No overlap with positive-tested farms
	Although this cluster did not exactly match the criteria for Q fever as a possible cause, we  decided to assess whether it overlapped with reported Q-fever-abortion waves  because of the consistently high proportion of unexplained pneumonia cases.

	14


	3 Feb. 2007
	5
	1
	14 Jan. 2007-17 Mar. 2007
	71-36 = 35
	653-530 = 123
	20-60
	· All cluster signals had higher proportions (P ≤ 0.01) of bronchitis/ bronchiolitis cases and patients 0-4 yr of age.
	n/a
	Q fever seems unlikely. Likely another cause: RSV/influenza.

	15


	3 Mar. 2007
	1
	1
	18 Feb. 2007-17 Mar. 2007
	182-120 = 62
	550-440 = 110
	19-29
	· 1 cluster signal had higher proportions (P ≤ 0.05) of unexplained pneumonia  cases.
· Both cluster signals overlapped with regional ILI elevations.
	9 goat farms:

2 goat farms tested positive in 2005, 3 goat farms in 2006, 2 in 2007, and  2 in 2008 
	Q fever seems a plausible cause (but regional influenza activity as well).

	16


	26 May 2007
	3
	7
	29 Apr. 2007-28 July  2007
	15-3 = 12
	110-64 = 46
	4-11
	· All cluster signals had higher proportions of unexplained pneumonia cases (P ≤ 0.05;  8 cluster signals also at P ≤ 0.01 )

· 7 cluster signals had higher proportions  of  patients 50-64 yr of age (P ≤ 0.05; 2 cluster signals also at P ≤ 0.01 ) and 9 cluster signals had patients 20-49 yr of age (P ≤ 0.05; 7 cluster signals also at P ≤ 0.01).
· All cluster signals overlapped in space and time with a cluster of 31 Q fever reports.
· The cluster signals occurred in the known 2007 Q fever outbreak area and episode, although in a slightly wider area.
	4 goat farms:

1 goat farm firstly tested positive in 2006 and 2 in 2007. 
	Q fever seems a plausible cause (or even certainly the cause , as the cluster reflects the known 2007 outbreak).

	17


	26 May 2007
	1
	0
	13 May 2007-26 May 2007
	n/a
	11-1 = 10
	6
	· The cluster signal had higher proportion of  patients 50-64 yr of age (P ≤ 0.05).
· The cluster signal overlapped with regional ILI elevations, but the national ILI incidence was below 3/10000 pop.

	No overlap with positive-tested farms
	Q fever seems possible.

	18


	26 May 2007
	2
	0
	13 May 2007-
2 June  2007
	18-4 = 14
	22-6 = 16
	· 3
	· The cluster signals had higher proportions of bronchitis/ bronchiolitis cases (P ≤0.01).
· The cluster signals had higher proportions of patients 50-64 yr of age (P ≤ 0.01 and P ≤ 0.05, in that order).

· Abortion waves were reported at 1 sheep farm within close range of the cluster area in 2005-2008.
	1 sheep farm (approximately 14 km south-west of the cluster center) firstly tested positive in 2006
	Q fever seems a plausible cause.

	19


	25 Aug. 2007
	1
	0
	12 Aug. 2007-25 Aug. 2007
	n/a
	24-7 =  17
	4
	· The cluster signals overlapped with regional ILI elevations, but the national ILI incidence was below 3/10,000 pop.

· The cluster signal overlapped in space and time with a cluster of 5 psittacosis patients between  24 June and 15 Sept. 2007, but with a much wider radius (22 km). However, none of the psittacosis patients lived in the area that directly overlapped with the LRI cluster.

	No overlap with positive-tested farms
	Q fever seems possible.

	20


	15 Sept. 2007
	2
	0
	19 Aug. 2007-19 Sept. 2007
	44-19 = 25
	62-31 = 31
	10
	· Both cluster signals had higher proportions (P ≤ 0.05) of unexplained pneumonia cases.
· The cluster signals overlapped in space and time with those of 6 Q fever patients between  2 Sept. and  29 Dec. 2007, but no Q-fever cases were reported for postal code areas that actually overlapped with the LRI cluster.
· Abortion waves were reported at 1 goat farm within or at close range of the cluster area in 2005-2008.
	1 goat farm that first tested positive in 2006 
	Q fever seems a plausible cause.


ILI, Influenza-like illness; RSV, respiratory syncytial virus; LD, Legionnaires’ Disease.

* Spatial overlap with positive farms was assessed only if the cluster met the criteria for Q fever to be a possible cause.

† These were 26 Q fever positive-tested goat/sheep farms that voluntarily submitted abortion material in 2005-2008. Only 3 farms submitted the material after reporting of abortion waves became mandatory in 2008; one farm was retrospectively tested positive on material from 2001 (see Methods section).
‡ Clusters 2 and 3 overlapped in space and time but were not merged because a shared cause seemed unlikely, since cluster 3 contained a smaller geographical area and did not contain significantly higher proportions of patients 0-4 yr of age and bronchitis/bronchiolitis cases, whereas cluster 2 did.

§ Clusters 4 and 5 overlapped in space and time but were not merged because a shared cause seemed unlikely, since cluster 4 contained a much smaller space–time window and geographically overlapped with cluster 5 in only a borderline way.
Table B2. Detailed description of space-time clusters in hospitalizations with hepatitis in 2005-2007

	Set
	Centre province
	1st signal
	Total no. signals

––––––––––
Sign. level 
	Total episode 
	No. observed – no. expected  
	Radii in km
	Cluster characteristics and /or circumstantial evidence 
	Spatial overlap* with positive tested goat/sheep farms†
	Might the cluster have been caused by Q fever?

	
	
	
	1yr
	5yr
	
	lowest
	highest
	
	
	
	

	1


	UT
	10 Feb. 2007
	1
	0
	7 Jan. 2007-10 Feb. 2007
	n/a
	28-11=17
	19
	· The cluster signal overlaps in space and time with a cluster of 4 hepatitis C reports.
	n/a
	Q fever seems unlikely; possible cause is hepatitis C.

	2


	LI
	12 May 2007
	1
	0
	29 Apr. 2007-12 May 2007
	n/a
	10-2=8
	26
	-
	2 goat farms, both first tested positive in 2007
	Q fever seems a plausible cause.


* Spatial overlap with positive-tested farms was assessed only if the cluster met the criteria for Q fever to be a possible cause.

† These were 26 Q fever-positive-tested goat/sheep farms that voluntarily submitted abortion material in 2005-2008; only 3 farms submitted the material after reporting of abortion waves became mandatory in 2008; one farm retrospectively tested positive on material from 2001 (see Methods section).
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