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1. Title - The report is identified as a systematic review and meta-analysis

2. Structure summary - The structured abstract includes objectives, data sources, study selection, data extraction, data
synthesis and conclusions.

3. Rationale - Described in the Introduction

4. Objectives - Stated in the Introduction

5. Protocol and Registration — The protocol is described in the Methods and in Figure S2 and confirms to the Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA-P2015) guidelines. Registration does not apply
6. Eligibility criteria — They are defined in the Methods

7. Information sources — Described in the Methods

8. Search — Described in the Methods and Figure S2

9. Study selection - Described in the Methods

10. Data collection process — Described in the Methods

11. Data items — Described in Methods and summarized in Table S1

12. Risk of bias in individual studies -We explored heterogeneity with a variety of methods (Methods and

Table 1), including quality of study. Randomization does not apply given the prospective nature of the studies

13. Summary measures — 95% Confidence Intervals

14. Planned methods of analysis — Described in Statistical Analysis

15. Risk of bias across studies — Described in Statistical Analysis and reported in detail in Results

16. Additional analyses — Sensitivity analysis, sub-group analysis (Table 1)

17. Study selection — see Flow diagram in Figure 1

18. Study characteristics — shown in Supplementary Table S1

19. Risk of bias within studies — see 12

20. Results of individual studies — shown in Forest plots, map and Table S1

21. Syntheses of results — shown in Results and in Forest plots captions (53-S8)

22. Risk of bias across studies — see 15

23. Additional analyses — results reported in Table 2

24. Summary of evidence — stated early in Discussion

25. Limitations — addressed in Discussion

26. Conclusion — addressed in the last paragraphs of manuscript

27. Funding — not applicable in this instance

Figure S1. The PRIMSA checklistt

t Liberati A, Altman DG, Tetzlaff ], et al. The PRISMA statement for reporting systematic reviews and
meta-analyses of studies that evaluate healthcare interventions: explanation and elaboration. Br Med |

2009; 339: b2700
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Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) <1946 to Present>,
adapted for Embase, Scopus, Cochrane Library

Search Strategy:

1 exp legionella/
2 legionell*.ab,ti.

3 legionnaire*.ab,ti.

4 legionellosis/

5 legionnaire's disease/

6 Legionella pneumophila/

7 ('"l. pneumophilia” or "l pneumophilia” or "l.pneumophilia”).ab,ti.
8 lor2or3or4or5or6or7

9 exp Community-Acquired Infections/ and exp Pneumonia/

10 community acquired pneumonia.ab,ti.

11 9or10
12 8and 11

Figure S2. Search strategy for Community-acquired pneumonia and Legionella
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Search results

The search strategy retrieved 2778 unique citations for the incidence studies of Legionella spp. as aetiologies
in CAP; 693 were identified from MEDLINE, 693 from EMBASE, 1305 from Scopus, 31 from LILACS and 44
from Cochrane. Of these 1537 were excluded based on duplicates and after the first screening using titles
and abstracts, leaving 803 to be examined (Figure 1). After an initial review of titles and abstracts, 402
articles were read in detail after which 151 were excluded for reasons listed in Figure 1. Studies which
provided data to calculate the incidence of Legionella infection CAP were conducted in each of the six WHO
geographic regions, with 116 studies from Europe, 38 studies from Western Pacific, 32 studies from The
Americas and 15 studies from Eastern Mediterranean. The reminder of the WHO regions namely South East
Asia consisted of 12 studies and Africa 5 studies (Table 51). One international, multicentre study used the
Global Initiative for Methicillin-resistant Staphylococcus aureus Pneumonia (GLIMP) database to derive data
on patients hospitalized with CAP from 54 countries which represented each of the six WHO regions [220].
Eight prospective studies did not detect Legionella infection as the cause of CAP and were not included in the
meta-analysis (Table S3). Due to overlapping study populations (e.g. 26 studies in Barcelona) or where
studies described a secondary analysis of the same cohort of hospitalized patients with pneumonia (Table

54), 219 of the 270 studies were included in our meta-analysis.

Study Characteristics

The studies presenting aetiologies (Legionella spp.) included a total of 5723 paediatric and/or adult patients
(218yrs) (Table S2) out of a total of 125764 patients identified with radiographic evidence of pneumonia. The
patient population consisted of inpatients in 178 studies (18 were specific to ICU admitted patients only) and
outpatients in 13 studies. Both outpatients and hospitalized (inpatients) with clinical and radiological
diagnosis of CAP were recruited in 28 studies (Table S1). Most of the studies focused on mixed populations
where the participants’ aged was > 13 years (68-:0%) or considered all ages (25-9%), and few studies
considered only the elderly > 65 years of age (5-2%) and children <18 years (0-9%). Data collection spanned
over three decades (1990-2018) with just under half the 219 studies meeting our inclusion criteria for meta-
analysis published between 2000 and 2009 (45:6%) (Table 1). Of these studies 190 were published in English.

The median quality score of all 219 studies was 6 (range 3-9).
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Table S1. Study characteristics summary included in the meta-analysis (n=219)

Characteristics

Frequency No. (%)

Size, No. of Patients (met the CAP criteria)

<100 42 (19-2)
101-299 91 (41-5)
300-499 33 (151)
500-999 24 (11-0)
>1000 29 (13-2)
Year of publication

1990-1999 40 (18:3)
2000-2009 100 (45-6)
20102018 79 (36-1)
WHO region

Europe 116 (59-2)
Eastern Mediterranean 15 (6-8)
Africa 5(2:3)
Western Pacific 38 (17-4)
South-East Asian 12 (5-5)
The Americas 32 (14-6)
All 1(0-5)
Language

English 190 (86-8)
Design

Prospective cohort 173 (79-0)
Retrospective cohort 33 (15:1)
Cross-sectional 7 (32)
Case-control 6(27)
Healthcare Setting

Inpatients not admitted to the ICU 160 (74-0)
ICU admitted patients 18 (8-4)
Outpatients with no comorbidities 8 (31)
Outpatients with cardiopulmonary disease or other modifying factors 5(1-9)
Both inpatients (including ICU) and outpatients 28 (12-6)
NOQAS (Newcastle-Ottawa Quality Assessment Scale)

Poor (score 0-3) 25 (11-4)
Moderate (score 4-6) 126 (57-5)
High (score 7-9) 68 (31-1)
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Table S2. Patient and study characteristics of included studies for the meta-analysis

No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
1 Aliberti 2011" Prospective European Multinational (Milan/Italy; Apr 2008-Apr 9 >18yrs (median 46-8 [1005] NR* Milan 2145 319 1.7 [37] Lp 0-6 NDR
(observational) study Edinburgh/Scotland; 2010 73yrs; range ~1,309,000
Barcelona/Spain) (56-82yrs) Edinburgh ~458,000
(2005)
Barcelona
~1,593,000 (2005)
2 Almirall 1999* Case-control study European Maresme Dec 1993-Nov 8 >14 yrs 54-6[112] 5 serology; 1 74 610 (published) 205 137-4 2:4[5]Lp 33 NDR
(Barcelona)/Spain 1995 UAT
3 Almirall 19933 Prospective hospital study European Maresme Apr 1990-Mar 3 >13 yrs (range 65-7 [69] 3 serology 39,733 (published) 105 2643 2:9[3]Lp 76 0
(Barcelona)/Spain 1991 13-101 yrs)
4 Alvarez 2006 Prospective study European Santa Cruz de Jan 1996-Feb 5 All ages oNR 6 serology; 2 ~215,132 (2000) 390 302 2-1 [8]NB 0-6 NDR
Tenerife/Spain 2001 UAT specific Legionella
spp. not recorded
5 Alvarez-Lerma Prospective European Multicentre/Spain Oct 2000-Nov 7 All ages oNR NR* ~40,200,000 (1999) 220 0-5 10-5[23] Lp 0-1 NDR
2004° (observational) study 2001
6 Alvarez-Sanchez Prospective hospital study European Multicentre/Spain Nov 1991- Oct 7 All ages 72-5[190] NR* 38,883,000 (1990) 262 0-7 8-0[21]Lp 0-1 7/21 (33-3)
1998° 1992
(Spanish)
7 Andreo 20067 Prospective hospital study European Hospital Universitari Feb 2000-Jun 6 >16 yrs (586 70-1[75] 1 serology; 5 1,357,430 107 79 56 [6] Lp 0-4 NDR
Germans Trias i Pujol, 2001 +19-4) UAT (=14 yrs)
Barcelona/Spain (2000)
8 Antela 1993% Prospective hospital study European Madrid/Spain Apr 1990-Mar 3 >14 yrs (mean 66-3 [67] NR* culture, Total = 4,947,555 101 2:0 3-0[3] Lp 0-1 NDR
(Spanish) 1991 50-6; range 14- serology (1991); 0-14yrs =
88 yrs) 937742 (1991)
9 Beovic’ 2003° Prospective hospital study European Multicentre/Slovenia Nov 1999-Apr 45 >15 yrs 619 [70] 2 serology 1,989,000 (NB 0- 113 3-4 1-8[2] Lp 0-1 0
2001 14yrs = 316,251)
(2000)
10 Bjarnason 2018'° Prospective hospital study European Reykjavik/Iceland Dec 2008-Nov 9 > 18yrs 49-7 [154] NR* UAT; ~243,340 (2005); 310 127-4 1-0 [3] Lp 1-2 0
2009 culture; PCR <15yrs
11 Blasi 1995" Prospective hospital study European Milan (Ospedale Maggiore Nov 1991-Dec 3 NAR® (mean 51-7[107] 10 serology 1,369,231 (1991) 207 7-6 4-8[10] Lp 0-4 NDR
di Milano)/Italy 1993 42-1yrs; range
17-94 yrs)
12 Bochud 20012 Prospective hospital study European Multicentre/Switzerland 4-yr period (actual 7 >15yrs (age 482 [82] 1 serology 7,144,000 (1999) 170 2-4 0-6[1]Lp 0-01 0
yrs not stated) range, 15—
96yrs; median,
43yrs)
13 Bodi 20053 Prospective study European Multicentre/Spain Dec 2000-Feb 7 All ages (59-9 71-8 [380] NR* UAT; ~40,200,000 (1999) 529 1-1 4-3[23] NB 0-04 NDR
2002 +16-1) serology; specific Legionella
culture spp. not recorded
14 Boersma 2005'4 Cross-sectional study European Groningen/The Netherlands 1993-1994 6 All ages median 60-3 [47] NR* 558,000 (1990) 78 140 12:8 [10] Lp 1-8 NDR
50; range 29— serology;
70) culture
15 Bohte 1995'3 Prospective hospital study European Leiden/The Netherlands Jan 1991-Apr 5 >18yrs 58-4[195] 8 serology 110,423 (1990); 334 1847 2-4[8] Lp 4-4 NDR
1993 ~20,000 <18yrs)
(1990)
16 Botelho-Nevers Prospective study European Saint-Etienne/France Mar 2007-Apr 7 >18yrs (613 61-4 [156] 14 PCR, 7 >15yrs 254 659 9-4[24] Lp 62 NDR
2016'¢ 2010 +18) culture, 8 128,532
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
4serology, 15 (2007)
UAT
17 Braun 20047 Prospective observational European Schiedam;Vlaardingen/The Jan 1998-Dec 5 All ages median 56-1 [88] NR* serology, Schiedam 73,480 157 533 7-6 [12] Lp 4-1 NDR
(Dutch) study Netherlands 1999 62; range 20— culture, UAT (1995)
89) Vlaardingen
73,719 (1995)
18 Bruns 2009'$ Prospective (cohort) study European Amersfoort and Jul 2000-Jun 2003 6 >18yrs 65-1[108] NR* UAT; ~126,065 166 380 4-2[7] Lp 1-6 NDR
Groningen/The Netherlands serology; Amersfoort;
culture ~19,360 Groningen
(2001 census)
19 Cabre, 2010" Prospective (cohort) study European Mataro, Spain Jan 2001-Aug 8 >70yrs 59-7 [80] NR* ~116,698 (2005) 134 114-8 1-5[2] Lp 1.7 NDR
2005 (84.51 £6-80)
20 Capelastegui Prospective hospital study European Basque country/Spain Apr 2006-Jun 8 >18yrs oNR 17 UAT 0 254,523 (published) 700 275-0 2-8[11]Lp 67 NDR
20122 2007 (for all CAP serology 0 (inpatients)
patients) culture 1-5[6] Lp
(outpatients)
21 Chalmers 20112" Prospective observational European Edinburgh/Scotland Jan 2005-May 9 NARx 48-9 [659] NR*culture, ~457,830 (2005) 1348 294-4 4-4[59] Lp 12-9 NDR
hospital study 2009 (median CAP UAT [1071 [50 CAP; 9
65yrs; HCAP CAP; 277 HCAP]
76yrs) HCAP]
22 Cilléniz 2017 Prospective observational European Hospital Clinic of Jan 2003-Dec 6 All ages 60-7 [2689] Culture, PCR, 1,611,013 4431 19-6 2-2[97] Lp 0-4 NDR
study Barcelona/Spain 2014 (66 £19-5) UAT (2011 census)
23 Deschamps 2004 Retrospective study European Paris/France May 2000-Oct 5 >16yrs 64-6 [95] 1 UAT; NR* ~1,822,641 147 27 1-4[2] Lp 0-04 NDR
(French) 2001 serology; (1999 census;
culture >15yrs)
24 Diederen 2008%* Retrospective study European Tilburg/The Netherlands Dec 2002-Nov 6 All ages oNR 40 PCR 202,091 (2008) 151 249 26-5[40] 36 Lp; 4 67 NDR
2005 non- pneumophila
Legionella spp.
25 Falcone 2015 Prospective observational European Rome/Italy Jan 2011-Jan 2013 9 >18yrs oNR for CAP *NR serology, >15yrs 536 12:6 1-9[10] Lp 0-3 NDR
study cases only culture, UAT ~2,130,375
(2011)
26 Falguera 2010 Prospective randomised European Catalonia/Spain Apr 2006- Mar 7 >18yrs 66-1[117] 3UAT, 0 7,364,000 (2008) 177 1-2 1-7[3] Lp 0-02 NDR
study 2008 serology, 0
culture
27 Falguera 200527 Prospective hospital study European Lleida/Spain Jan 1998-Dec 8 NAR® (mean 64-4 [425] NR* culture, 113,040 (2001) 660 116-8 4-1[27] Lp 4-8 NDR
2002 69 yrs with serology,
diabetes; 54 yrs UAT
without
diabetes)
28 Fernéndez 1999 Prospective study European Hospital Universitari Jan 1995-Jun 1997 6 >15yrs (median oNR 6 UAT; 0 >15yrs 1,212,131 69 2-3 8-7[6] Lp 0-2 NDR
(Spanish) Germans Trias i Pujol, 63) culture (1991)
Barcelona/Spain
29 Fiumefreddo Retrospective hospital European Basel/Switzerland 1997-2007 9 NAR# (median 62-0[279] 72 UAT; 54 166,558 (2000) 450 24-6 18-2 [82] Lp (70) 4-5 NDR
2009%° study 72 yrs) (68 (49- culture; 38 Legionella spp. 12
77) Legionella PCR
CAP))
30 Fraisse 20123 Retrospective study European Bagnols-sur-Céze/France Jan 2008-Jul 2009 5 >16yrs oNR 1 UAT 15,263 292 497-9 0-3[1]Lp 66 NDR
(2007 census;
>15yrs)
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
31 Garbino 2002°" Prospective (randomised) European Multicentre/Switzerland Nov 1997-May 5 >18yrs 59-1[188] 7 serology; 6 7,090,000 318 2-8 5-3[17] Lp 0-1 NDR
hospital study 1999 (70-4+16-2) UAT; 1 (1997)
culture; 3
PCR
32 Garcia Vazquez Prospective (cohort) European Hospital Mutua de Oct 1996-Dec 8 >14yrs oNR NR* culture, ~1,329,257 (1996; 1391 177 3-9 [54] Lp 0-7 NDR
200532 hospital study Terrassa, Barcelona/Spain 2001 serology, >15yrs)
UAT
33 Garcia-Vidal Retrospective (cohort) European Hospital Mutua de Oct 2001- Dec 8 NAR® (adults 68-5[211] UAT ~300 000 (published) 308 46-7 2:6 [8] Lp 12 1/8 (12-5)
20073 hospital study Terrassa,Barcelona/Spain 2003 only)
34 Gattarello 2015%* Case-control study European Multicentre/Spain 2000-2002 9 All ages 68-1 [49] NR* culture, ~ 46,770,000 72 0-1 20-8 [15] Lp 0-01 3/15 (20)
2008-2014 75-0 [54] UAT (2014) 72 0-03 20-8 [15] Lp 0-01 5/15(33-3)
35 Georges 2013% Retrospective study European Tourcoing/France Jan 1995-Dec 6 >18yrs 70-3 [223] NR* culture; ~70,700 317 40-8 2-5[8] Lp 1-0 NDR
2000; serology; (1999 census;
Jan 2005-2010 UAT >15yrs)
36 Gomez 1996%¢ Prospective hospital study European Murcia/Spain Jan 1991-Apr 7 NARx 67-0 [67] NR* serology, 349,040 (1991) 100 84 5[5] Lp 0-4 1/5 (20)
1994 (58 +£10; range culture
14-90)
37 Gutiérrez 2005%7 Prospective hospital study European Bajo Vinalopo/Spain Oct 1999-Oct 9 >15yrs (CAP 62-5 [308] 27 serology; 239, 335 (published) 493 102-9 4-3[21]Lp 4-4 NDR
2001 mean (range), 15 UAT
56:6 yrs (15-94
yrs); CAP dist
by age grp 15—
44 yrs 161
(32:7), 45-64
yrs 109 (22°1),
65-T4yrs 87
(17-6), + 75 yrs
136 (27-6)
38 Gutiérrez 20013% Prospective hospital study European Seville/Spain 1996-1999 6 All ages 60-6 [134] 17 serology 701,927 221 7-9 7-7[17] Lp 0-6 NDR
(43+18) (1991)
39 Herrera-Lara Prospective/longitudinal European Valencia/Spain Jan 2006-Dec 5 All ages 64-6 [157] NR* serology, 739,412 (1991) 243 82 8:6 [21] Lp 0-7 NDR
2013%° hospital study 2009 (63-92+17-4; culture, UAT
range, 14-90)
40 Hohenthal 2004*° Retrospective hospital European Turku/Finland 1996 — 2000 5 All ages 67-6 [48] 2 serology; 1 200,000 (published) 71 71 4-2[3]Lp 0-3 1/3 (0-3)
study (59 +13-5; PCR
range 29- 82)
41 Hoogewerf 2006! Prospective randomised European Multicentre/The Jul 2000-Jun 2003 8 NAR® (av 69-2 [180] NR* serology, 15,925,513 260 0-5 3-8 [10] Lp 0-03 NDR
trial Netherlands 68-5yrs) culture, UAT (2000)
42 Hopstaken 2004+ Prospective hospital study European Maastricht/The Netherlands Jan 1998-Apr 6 NAR® (mean 47-3 [115] NR* 117,008 (1990) 243 148-3 0-4[1]Lp 29 NDR
1999 52yrs (range
18-89))
43 Holter 20154 Prospective hospital study European Drammen/Norway Jan 2008-Jan 2011 7 >18yrs 52-4 [140] 7UAT, 0 160,000 (published) 267 556 2:6[7]Lp 15 NDR
culture, 0
PCR
44 Hraiech 2013% Prospective (cohort) study European Marseille/France Jan 2007-Dec 7 >18yrs 69-0 [69] NR* ~697,692 100 29 6-0 [6] Lp 0-2 NDR
2011 (57+17) (2007 census;
>15yrs)
45 Hug 2001+ Retrospective hospital European Multicentre/Switzerland Jan-Dec 1998 6 >18yrs (median 60-0 [201] NR* serology 7,017,000 (1995) 335 58 2-1[7] Lp 0-1 NDR
study 68; range 18— NB 0-14yrs =
97) 1,238,000 (1995)
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
— pneumophila
46 Huijskens 2013% Prospective hospital study European Tilburg/The Netherlands Apr 2008-Mar 6 >18yrs (mean 61-3[250] 9 UAT; 3 202,091 (2008) 408 201-9 3-7[15] Lp 7-4 NDR
2009 65yrs; median serology; 8
68yrs, range PCR
20-94yrs))
47 Huijts 201347 Prospective (cohort) European The Netherlands Jan 2008-Apr 6 >18yrs (median 62-7 [687] 25 UAT >20yrs 1095 129-0 2-3[25] Lp 29 NDR
hospital study 2009 69yrs (57- 14,606,062 (2008)
79yrs)
48 Johansson 2010% Prospective hospital study European Stockholm/Sweden 2004-2005 6 >18yrs (mean 51-1[94] 2UAT; 1 Total = 1,872,184 184 63 1-6 [3]Lp 0-1 NDR
61-3; range culture and/or (2004)
18-93) PCR NB <18yrs =
408,459 (2004)'
49 Jover 2008*° Retrospective hospital European Alicante/Spain Jan 1995-Feb 7 >18yrs (mean 64-6 [53] 1 UAT ~1,463,000 (2000) 82 5.6 1-2[1]1Lp 0.01 NDR
study 2003 63 yrs; range
27-93 yrs)
50 Klapdor 201250 Prospective hospital study European Multicentre/Germany Jan 2002-Jul 2007 6 >18yrs (60-9 = 44-4 [3464] UAT, culture, ~82,689,000 7803 9-4 4-1[319]Lp 0-4 NDR
(CAPNETZ) 18-5; range 18- serology, PCR (2005) 4-7 <64 yrs; 4-4 >
101 yrs) 65 yrs
51 Kofoed 2007°! Prospective (cohort) European Copenhagen/Denmark Feb 2005-Feb 7 >18yrs (56yrs 48:3[73] NR ~134,275 (2005) 151 112-5 2:6 [4] Lp 30 NDR
hospital study 2006 (20-94))
52 Konstantinou Prospective study European Thessaloniki/Greece 1992-1996 3 All ages oNR 12 serology 752,963 1013 336 1-2[12] Lp 0-4 NDR
19992 (1991 census)
(Greek)
53 Kurutepe 201233 Prospective study European Manisa/Turkey Nov 2008-Nov 5 >18yrs 73-4[94] 0 culture; 2 ~192,614 128 332 1:6 [2] Lp 0-5 NDR
2010 (mean 58; range serology; 1 (2000 census;
19-81) PCR >15yrs)
54 Laurichesse 2001%* Prospective hospital study European Multicentre/France Nov 1998-Apr 7 >18yrs 53-0[114] NR*culture, Total Pop 215 0-4 2:3[5]Lp 0-01 NDR
1999 (66-7+20; range serology UAT 59,750,000 (1996);
16-100) Pop < 15yrs =
11,245,500 (1996)
55 Le Moing 2006 Prospective (cohort) European France May 1997-Jun 55 All ages 780 [999] 1 serology 58,375, 000 (1996) 1281 11 0-1[1]Lp 0-001 NDR
hospital study 1999 (median 36yrs)
56 Lim 2001°° Prospective hospital study European Nottingham/England Oct 1998-Oct 7 >16yrs; 18- 50-1[135] 8 serology; 7 700 000 (published) 267 381 3-4[9] Lp 1-3 1/9 (11-1)
1999 44yrs (49); 45- UAT
64yrs (59); 75-
84yrs (68); 85+
yrs(44)
57 Logroscino 19997 Prospective hospital study European Multicentre/Italy Oct 1994-Feb 5 >14yrs (1 Lp 67-9 [416] NR* culture, >15yrs ~48,028,031 613 0-9 2-8[17] Lp 0-03 0
1996 <20yrs; 2 Lp serology (1991)
21-30yrs; 2 Lp
31-40 yrs; 3 Lp
41-50 yrs; 3 Lp
51-60 yrs; 5 Lp
61-70 yrs; 1 Lp
72-80 yrs)
58 Lorente 2000°% Prospective hospital study European Catalonia/Spain Sep 1996-Mar 5 NAR# (adult 60-5 [69] 2 serology 6,059,494 (1991) 114 1-2 1-8 [2] Lp 0-02 NDR
1998 patients)

67" www.statistikdatabasen.scb.se/
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
59 Madeddu 2008>” Retrospective study European Sardinia/Italy Jan 1999-Dec 7 NAR® (adult oNR 1 UAT ~1,632000 (2001) 84 51 1-2[1]Lp 0-7 NDR
2004 patients)
60 Maltezou 2004 Prospective hospital study European Athens/Greece Jan-Dec 2001 5 6 months-14yrs oNR 1 serology 0-14yrs 65 15-0 1-5[1]1Lp 0-2 NDR
(mean 6yrs ~ 432,670 (2001)
(range
10months-
13yrs))
61 Marcos 2003¢! Prospective hospital study European Hospital Clinic of Jan 2001-Apr 6 >18yrs (mean 78-9 [314] NR* culture, >19yrs 3,889,692 398 10-2 4-3[17]Lp 0-4 NDR
Barcelona/Spain 2001 50; range 24- serology, (2001)
95) UAT
62 Martinez 20092 Retrospective study European Multicentre/Spain Jan-Mar 2003 5 >14yrs 65-4 [223] NR* culture; 28,142,817 (2001 341 12 2:6 [9] Lp 0-03 NDR
(67-0 £24-6; UAT census; >15yrs)
range 15-94)
63 Martinez-Moragon Prospective study European Port Sagunt, Valencia Jan-Jul 2003 5 >65yrs 44-0 [40] 2 UAT; 130,000 (published) 91 70-0 2:2[2]Lp 1-5 NDR
200493 /Spain culture;
serology
64 Maurin 2010% Prospective study European Chambery/France Nov 2004-Mar 6 >18yrs oNR 14 UAT; 8 ~46,157 255 3683 12-2[31]Lp 44-8 NDR
2006 serology; 9 (1999; >15yrs)
PCR
65 Mena-Bernal Retrospective hospital European Valladolid/Spain 2006 5 > 18yrs 64-8 [295] 90 UAT 319,943 (2006) 379 1185 23-7[90] Lp 281 NDR
2011 study (69-9+17-8)
(Spanish)
66 Menéndez 2012 Prospective study European Hospital Universitari I Oct 2004-Sep 5-5 All ages oNR NR* UAT; 1,503,884 (2001) 685 45-5 3-5[24] Lp 1-6 NDR
Politécnic La Fe, Valencia; 2005 culture;
Hospital clinic Barcelona, 78serology
Barcelona/Spain
67 Menéndez 1999°7 Prospective hospital study European Valencia (University Jan 1996-Jan 1997 6 All ages 62-5[115] 1 culture 2,117,927 (1991) 184 87 0-5[1]Lp 0-05 NDR
Hospital)/Spain (62+19)
68 Michetti 1995 Prospective hospital study European Lombardy/Italy Mar 1991-Feb 4 All ages (mean 52-0[93] NR* culture, ~10,000,000 (1991) 179 1-8 6-1[11]Lp 0-1 NDR
1992 inpatients 49-8; serology (published)
outpatients
37-4) yrs (4 Lp
30-39yrs; 4 Lp
40-49yrs; 1 Lp
50-59 yrs; 2 Lp
60-69 yrs)
69 Mirete 2001%° Prospective study European Alicante/Spain Oct 1999-Oct 5 All ages oNR 2 UAT; 0 250,000 (published) 240 96 5:6[2]Lp 0-8 NDR
(Spanish) 2000 culture; 2
serology
70 Molinos 20097° Prospective observational European Asturias/Spain Apr 2003-Apr 8 All ages (mean 68-0 [483] NR* serology, 1,073,761 (2004) 710 661 6 [40] Lp 37 NDR
hospital study 2004 67-1) culture, UAT
71 Molinos 19977 Prospective hospital study European Oviedo/Spain Aug 1991-Apr 5 All ages (mean 787 [59] NR* culture, 199,549 (1991) 75 15-04 12[9]Lp 1-8 NDR
1994 58; range 16- serology,
101) DFA
72 Montagna 20067 Prospective hospital study European Southern Italy Jan 2001-Mar 6 All ages (mean 645 [645] Culture, ~14,000,000 1000 1-7 4-7 [47] NB 0-1 NDR
2005%* 62-6; range 36- serology, specific Legionella
90) UAT spp. not recorded
73 Mothes 201672 Retrospective study European Multicentre/France Jan 2010-Dec 7 All ages oNR NR* UAT; ~65,030,000 (2010) 861 0-3 20-2 [174] Lp 0-1 NDR
2013 culture
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
74 Neocleous 20147 Retrospective hospital European Central Greece 2007-2009 3 > 17yrs 70-7 [152] 1 UAT, 3 600,000 (published) 215 11-9 1-4 3] Lp 0-2 NDR
study (mean 61yrs serology, 1
(18-80yrs) PCR
75 Norrby 19977 Prospective study European Multinational May 1990-May 6 >18yrs 68-3 [99] 11 serology ~4,263,846 441 2:3 2:5[11]6Lp;2 L. 0-1 NDR
(Denmark/Finland/Iceland/ 1993 Denmark; micdadei; 1 L.
Sweden/ Norway) ~4,024,000 Finland; bozemanae; 1
~191,218 Iceland; L.micdadei + L.
~7,023,809 Sweden; dumoffi; 1 Lp + L.
~3,438,161 Norway dumoffi
(1990; >15yrs)
76 Olaechea 19967 Prospective hospital study European Multicentre/Spain Nov 1991-Oct 6 NARx oNR NR* culture, 38,939,049 (1991) 262 0-7 8:0[21]Lp 0-05 NDR
1992 (52:9£9-6) serology
77 Pereira 20137 Prospective (cohort) study European Porto/Portugal Dec 2008-Jan 5 >18yrs 62-9 [68] NR ~201,319 108 13-4 46 [5] Lp 0-6 NDR
2013 (2011 census)
(=19yrs)
78 Pletz 201478 Cross-sectional study European Multicentre/Germany Jun 2002-Dec 7 >18yrs (62-5+ 57-3[172] NR* culture, 82,075,000 (2000) 300 0-1 16-3 [49] Lp 0-02 NDR
2008 16-7; UAT, PCR
Legionella
cases only)
79 Pradelli 20157 Observational (cohort) European Nice/France Jul 2005-Jun 2014 7 GNAR (mean ~ oNR (reported UAT, culture 600,000 (published) 1370 25-4 7-2[98] Lp 1-8 1/98 (1-0)
stud 65yrs sex ratio)
80 Prat 2006%° Prospective hospital study European Hospital Universitari 2001-2003** 5 oNAR 62-9 [73] 21 UAT ~1,583,000 116 73 181 [21] Lp 0-4 NDR
Germans Trias i Pujol, (566 £19-1)
Barcelona/Spain
81 Putinati 2004%! Prospective hospital study European Ferrara/Italy Jan 2001-Dec 6 >65yrs 56-6 [176] 1 serology; 3 130,992 (total 1991 311 107-5 1-:3[4] Lp 1-4 NDR
(Italian) 2003 (79+7-9) UAT census); ~ 96,410
>65yrs
82 Reissig 2013%2 Prospective study European Multinational Nov 2007-Feb 5 All ages NR for CAP 67 UAT; 0 ~58,941,500 229 (222 1-2 29-3[67] Lp 0-4 NDR
(Italy/Austria/Germany) 2011 (median 63-8; which met the culture Italy; inpatients;
range 19-95) criteria only ~8,267,946 7
for those Austria; outpatient
cases who ~82,376,450 s
were assessed Germany (2006)
83 Rello 2003%3 Retrospective hospital European Multicentre/Spain Jan 1993-Jan 2000 6 All ages 80-4 [164] 12 UAT, NR* 39,189,400 204 0-1 11-3[23]Lp 0-01 5/23 (21-7)
study (median serology, (1993)
intubated 63, culture
range 22-88;
median non-
intubated 58
range 19-86)
84 Rello 1996 Prospective hospital study European Multicentre/Spain Nov 1991-Oct 3 >65yrs 73-7[185] 2 culture; 1 >65 yrs (1990) 251 0-6 1-2[3]Lp 0-01 2/3 (66-7)
1992 (72-08+5-04) serology (21,574,108); total
(38,872,268)
85 Riquelme 1996%° Cohort and case-control European Barcelona/Spain Nov 1993-Jun 7 >65yrs 66-3 [67] 3 serology >65yrs (287,619); 101 35-1 3-0[3]Lp 1-0 NDR
study 1994 (78-5+7-9) (total 1,643,542)
(1991)
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
86 Rizzato 1995%0 Prospective hospital study European Milan (University)/Italy Oct 1992-Aug 5 <75yrs 72-5129] 5 serology 1,369,295% (NB 40 36 12-5[5] Lp 0-4 NDR
1993 18-:2% >65yrs) =
249,212) (1991)
87 Roed 201587 Cobhort study European Aalborg/Denmark Jan 2003-Dec 4 All ages (mean 60-0 [60] 25 UAT 580,000 (published) 100 16 25[25]Lp 0-4 NDR
2013 58-8)
88 Ros6n 2000%% Prospective hospital study European Hospital Clinic of Feb 1995-May 7 All ages (mean 69-6 [371] NR* culture, 1100 000 533 21-1 6:6 [35] Lp 1-4 5/35(14-3)
Rosoén 2001 Barcelona/Spain 1997 64; range 16— serology, (published)
(fatality data)®® 96) UAT
89 Rovira 1999 Prospective study European Valencia (Hospital de Jan 1996-Jun 1997 5 >15yrs 58-9 53] NR* ~713,609 90 8-4 7-8[7] Lp 0-7 NDR
Segunt)/Spain (38+15yrs) serology; (1991 census;
culture >15yrs)
90 Roysted 2016°! Prospective hospital study European Telemark/@stfold/Norway May 2007-Dec 5 >18yrs 44-4 [166] 9 serology; 8 400,000 (published) 374 623 4-5[17]1 Lp 12 3/17 (0-2)
2008 (65+18) UAT; 0
culture
91 Ruiz 1999 Prospective hospital study European Barcelona/Spain Oct 1996-Sep 7 All ages 73-6 [67] NR* culture, 1,505,581 (1991) 91 30 2:2[2]Lp 0-1 NDR
1998 (65+14; range serology,
16-86) UAT
92 Sahuquillo-Arce Prospective hospital study European Multicentre/Spain Nov 2005-Oct 6 All ages 65-2 [2807] NR* culture, ~ 45,200,000 (2007) 4304 4-8 1-2[50] Lp 0-1 NDR
2016% 2007%* serology,
UAT
93 Sangil 2012%4 Prospective hospital study European Hospital Universitari Nov 2009-Oct 5 > 18yrs 68-7 [90] 1 UAT, PCR, 350,000 (published) 131 37-4 0-8[1]Lp 0-3 NDR
Mutua Terrassa 2010 serology,
Barcelona/Spain culture
94 Santos 2003 Prospective study European Multicentre/Spain Oct 1998-Jun 3 All ages oNR 28 serology ~39,670,000 (1996) 241 0-6 11-6 [28] Lp 0-1 NDR
1999
95 Santos de Prospective hospital study European Palma de Mallorca/Spain Nov 1992-Dec 4 >14yrs 49-5 [45] NR* culture, 60,450 (published) 91 753 3-3[3]1Lp 25 NDR
Unamuno 1998 1994 serology
(Spanish)
96 Sayan 2003°7 Case-control study European Izmir/Turkey 2000-2001 4 All ages 679 [36] 18 serology 2,232,265 (2000) 53 12 28-3 [15] Lp 0-4 NDR
(Turkish) Patient group
0-5 15 [3] Lp Control 0-05
group
97 Schneeberger Prospective hospital study European Noord Brabant, Sep 1997-May 6 All ages 57-0[91] 3 culture; 1 Tilburg (156,421); 159 355 2-5[4] Lp 0-9 NDR
2004%% Utrecht/The Netherlands 1999 (median 55; PCR Bilthoven (32,174);
range Den Bosch (91,113)
1-88; 12% < 13 (1990)
yrs)
98 Sever 2013% Prospective hospital study European Izmir/Turkey Dec 2001-Dec 6 >18yrs aNR 1 UAT 1,674,199 72 43 1-4[1]Lp 0-1 NDR
(Turkish) 2002 >19yrs (2000)
99 Sicras-Mainar Retrospective study European Hospital Universitari Jan 2008-Dec 8 >18yrs 55-6 [323] NR ~3,889,692 (2001; 581 75 2:2[13] Lp 0-2 NDR
2012100 Germans Trias i Pujol, 2009 (57+19-1) >19yrs)
Barcelona/Spain
100 Socan 1999'°! Prospective hospital study European Ljubljana/Slovenia Apr 1996- Mar 5 >14 yrs (mean 50-2 [106] 5 serology; 5 Total = 276,133 (NB 211 76-4 2-8[6] Lp 22 NDR

1997

57-2)

UAT

data for 0-14yrs in
1991 was not
collected)

2 hitp://wilcoproject.eu/wp-content/uploads/2013/04/WILCO_WP3_Milan_23.pdf
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
101 Sopena 1998 Prospective hospital study European Multicentre/Spain May 1994-Feb 7 >14yrs - <30yrs 74-0 [128] 25 serology; 0-14yrs =7,532,668 173 2:3 27-7 [48] Lp 0-4 NDR
1996 =241 23 UAT (1991)3
102 Sousa 2013103 Prospective hospital study European Aragon, Catalonia, May 2005-Jan 5 >65yrs 60-3 [193] 15 UAT >65yrs (2000) 320 11-9 4-7[15]Lp 0-5 NDR
Galicia/Spain 2007 (75265 Aragon (255,678),
(immunocompr Catalonia
omised; 77-5 + (1,020,047), Galicia
7-8 non- (522,814)
immunocompro
mised
103 Spoorenberg Retrospective (cohort) European Nieuwegein and Ede/The Oct 2004-Sep 9 All ages 58-4[295] 1 culture; 3 ~62,600 505 50-1 4-0 [20] Lp 20 2/20 (10-0)
201404 hospital study Netherlands 2010 (63-4+18-0) PCR; 15 (Nieuwegein; 105,49
UAT; 1 5 (Ede) (2004)
serology
104 Steinhoff 1996'% Prospective hospital study European Berlin/Germany Oct 1991-Oct 5 All ages (range 62-3[147] NR* culture, 3,260,000 (1987) 236 72 1-7 [4] NB 0-1 NDR
1992 17-94yrs; mean serology specific Legionella
age, 57yrs) spp. not recorded
105 Stralin 2010'%7 Prospective hospital study European Orebro/Sweden Nov 1999-Apr 6 NAR“ median 52-3[123] 2 UAT; 1 124,207 (2000) 235 126-1 1-3[3] Lp 1-6 NDR
2002 71 (18-96) culture
106 Tazoén-Varela Prospective hospital study European Laredo/Spain Feb 2012-Feb 5 >14yrs 57-8 [166] NR* culture; 100,000 (published) 287 287 0-7[2] Lp 2
2016'7 2013%* (66+22) UAT
107 Templeton 2005'%% Prospective hospital study European Leiden/The Netherlands Sep 2000-Jun 6 > 18yrs 71-4[75] 6 PCR; 2 117,010 105 89-7 7-6 [8] Lp (1) NB 6-8 1/8 (12-5)
2001 culture; (2001 census) specific Legionella
serology, spp. not recorded
UAT
108 Tilley 2009'%° Retrospective study European Dundee/Scotland Mar 2001-Feb 6 All ages (mean 48-1[26] 35 UAT; NR* 154,674 54 5-0 64-8 [35] Lp 32 NDR
2007 51-4) culture; (2001 census)
serology
109 Torres 1996 Prospective hospital study European Multicentre/Spain Oct 1992-Dec 6 All ages 92-7[115] NR for 2 38,872,268 124 0-1 56 [7] Lp 0-001 NDR
1994 (67+11-0) cases but 5 (1991)
serology
110 van de Garde Prospective hospital study European Nieuwegein/The Oct 2004-Aug 7 NARZ mean 61-7[124] 1 culture; 5 62,600 (2004) 201 178-4 9-5[19] 169 NDR
2008 Netherlands 2006 63+17yrs; PCR; 6 UAT; NB specific
W 7 serology Legionella spp.
(74) not recorded
60-69yrs (39)
70-79yrs (50)
>80yrs (38)
111 van der Eerden Prospective hospital study European Alkmaar/The Netherlands Dec 1998-Nov 7 >18yrs (mean 53-8 [141] NR* for 3,658,376 (total) 262 36 5-3[14] Lp 0-2 NDR
200512 2000 64) culture, (2000)
serology; 5
UAT
112 van Gageldonk- Prospective European Hertogenbosch/The Nov 2007-Jan 8 All ages 62-5[212] NR* culture; ~134,717 (2006) 339 104-8 2:-1[7]Lp 22 NDR
Lafeber 2013'13 (observational) study Netherlands 2010 (median 66; serology;
range 18-96) PCR; UAT
113 Vila-Corcoles Prospective (population- European Tarragona/Spain Jan 2002-Apr 9 >65yrs 59-2 [280] 1 serology; 3 134,232 (19 833 >65 473 1703-5 0-8[4] Lp 14-4 NDR
2009'4 based cohort) stud 2005 UAT 18) (2003)

3 hitp://www.ine.es/jaxi/tabla.do
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No. Study Reference

Study Characteristics

CAP Results

Legionella Results

First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
114 von Baum 2008" Prospective hospital study European Multicentre/Germany Jun 2002-Apr 7-5 >18yrs 56-4 [1413] 3 culture; 52 ~82,689,000 (2005) 2503 11 3-8 [94] 0-04 12/94 (12-8)
2005 PCR; 48 UAT (88 Lp; 2 L. anisa;
2 L. bozemanii; 1
L. longbeachae; 1
L. erythra)
115 Walden 201416 Prospective (cohort) study European Multinational/17 countries Sep 2005-Oct 9 >18yrs (median 62-0[723] NR ~8,650,994 1166 0-1 5:6 [65] Lp 0-004 NDR
2009 64; range 18- Belgium;
101) ~8,693,631
Czech Republic;
~70,576,191
Germany;
~1,146,050
Estonia
~36,776,332
Spain
~51,278,765
France;
~9,484,543
Greece;
~3,775,700
Croatia
~3,258,111
Ireland;
~4,989,600
Israel;
~50,283,255
Italy;
~13,296,952
Netherlands;
~31,796,598
Poland;
~5,709,115
Serbia;
~49,137,395
United Kingdom
(2005; >15yrs)
116 Zalacain 2003'"7 Prospective hospital study European Multicentre/Spain Jan-Dec 1997 7 >65yrs 63-4[319] 8 serology; 1 >65 yrs = 6,064,000 503 83 3-8[19] Lp 0-3 NDR
(76-3£7-3) culture; 1 (1995)
UAT; 9
serology/UAT
117 Zer 2010'8 Prospective hospital study European Gaziantep/Turkey Nov 2007-Mar 3 NARx 70-1 [54] 5 UAT; 0 1,004,000 (2005) 77 77 6-5[5] Lp 0-5 NDR
2008 (54:67+£16°9; culture; 0
range 20-83) serology
118 Al-Ali 2006'"° Prospective hospital study Eastern Irbid/Jordan Apr-Oct 2002 3 All ages 46-0 [47] NR* serology 751,634 (1994) 101 13-4 2[2]Lp 0-3 NDR
Mediterranean (children mean
3yrs (range 1
mon-13yrs);
adult mean
47yrs (range
15-75yrs)
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
119 Alzeer 1998 Cross-sectional hospital Eastern Makkah/Saudi Arabia 1994 4 NARx 73-4 [47] NR& 2,000,000 64 32 63 [4] Lp 0-2 NDR
study Mediterranean (3-28 May during (63£11-9; range (published)
Hajj) 21-91)
120 Asghar 2011'?! Cross-sectional hospital Eastern Makkah/Saudi Arabia Jan 2005 4 NARH (range 56-6 [40] NR* serology, 1,400,000 (2005) 141 10-1 9-2[13]Lp 0-2 NDR
study Mediterranean 11->60yrs) culture
121 Behbehani 20052 Prospective hospital study Eastern Kuwait Sep 2000-Sep 5 >15yrs (4 Lp 49-2 [61] NR* culture, 1,941,000 (2000) 124 64 8-1[10] Lp 0-5 NDR
Mediterranean 2001 <45yrs; 6 Lp > serology, PCR
46yrs)
122 Ben-Dror 2002'% Prospective hospital study Eastern Northern District/Israel Jun 1999-May 4 >60yrs oNR 8 UAT 5,428 (2000) 202 3721-4 4-0 [8] Lp 147-4 NDR
(Hebrew) Mediterranean 2000
123 Dahmash 199424 Prospective study Eastern Riyadh/Saudi Arabia Sep 1991-Dec 4 All ages oNR NR* culture; ~1,417,000 (1987) 63 3-4 4-8 [3] Lp 0-2 1/3 (33-3)
Mediterranean 1992 serology
124 Doaa 2016'* Cross-sectional study Eastern Zagazig, Sharkya/Egypt Jan 2013-Jan 2015 5 > Syrs 40-0 [20] 8 PCR 7,000,000 50 0-4 16 [8] Lp 0-1 NDR
Mediterranean (49-7+10-3) (published)
125 El Sayed Zaki Prospective hospital study Eastern Mansoura/Egypt Oct 2005-Oct 3 >15yrs (range 65-0 [65] 5 culture; 6 439,348 (2006) 100 22-8 6-0 [6] Lp 1-4 NDR
2009'2¢ Mediterranean 2006 18-70) serology
126 Khedri 2015'%7 Prospective hospital study Eastern Tehran, Shahrekord/Iran Nov 2012-Mar 4 > 15yrs 60-0 [90] NR* culture, 7,451,000 150 2-0 12 [18] Lp 0-2 NDR
Mediterranean 2013 PCR (= 15yrs) (2011
census)
127 Lieberman 2002'2% Prospective hospital study Eastern Beer-Sheva/Israel Jan-Mar 1999 5 NAR“ (Age 46-8 [117] 28 serology 753,500 (1995) 250 332 11-2 [28] 37 NDR
Mediterranean (years; mean _ [100] NB specific
SD) URTI 35-0 inpatients; Legionella spp.
(13-3) LRTI [150] not recorded
41-5(15°4) outpatient
S
128 Lieberman 1998'> Prospective hospital study Eastern Beer-Sheva/lsrael Jan- Mar 1997 3 NAR®= (44-8 61-5[75] 15 serology 753,500 (1995) 122 16-2 12:3[15] 2-0 NDR
Mediterranean +14-2; range (NB NB specific
21-78yrs) outpatient Legionella spp.
s only) not recorded
129 Lieberman 1996'3 Prospective hospital study Eastern Negev/Israel Nov 1991-Oct 3 NAR® mean 54-0[187] NR* serology, 300,000 (published) 346 1153 16-2 [56] 18-7 NDR
Mediterranean 1992 (SD) age =49-3 culture NB specific
(19-5) yrs Legionella spp.
(range 17-94) not recorded
CAP 17-44yrs
(29); 45-54yrs
(8); 55-64yrs
(8); 65-74yrs
(7); 75+ yrs (4)
130 Porath 1997"! Prospective study Eastern Beer-Sheva/lsrael Nov 1991-Oct 4 All ages (mean 52-8[183] NR* culture; ~573,700 346 60-3 16-2 [56] NB 9-8 NDR
Mediterranean 1992 49; serology (1990) specific Legionella
range 17-94) spp. not recorded
131 Shibli 20103 Prospective study Eastern Afula/Israel Nov 2006-Aug 6 >18yrs 57-9 (73] 9PCR; 0 ~39,686 126 317:5 7-1[9] Lp 22-7 NDR
Mediterranean 2007 (58-3+20-3) serology; 0 (2005)
culture
132 Tremolieres Prospective hospital study Eastern Tunisia Nov 1999-Feb 6 18-80yrs 67-2[127] NR* serology, Total = 9,563,500; 0- 189 0-7 11-3[7] Lp 0-03 NDR
2005'3 Mediterranean 2003 (47-8£18-3) PCR 14yrs = ~1,912,700 (Group
(French) 74-4 [136] (1990) PRI)
182 0-7
Group 7-5[5] Lp 0-03
AMX)
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
133 Alvarez 2007 Prospective hospital study Africa (Tenerife Island) Canary Jun 1995-Jun 6 NAR# (56+20) 67-5[510] NR* serology, 350 000 755 19-6 2:9[22] Lp 0-6 NDR
Islands/Africa 2006 culture, UAT (published)
134 Kim 2012'% Prospective study Africa Dadaab area refugee camp Oct 2006-Apr 5 NAR# (median 58-4 [66] PCR Dadaab (106,000) 118 31-8 0-8[1] 0-3 NDR
2008 1-7yrs (range: 2 (United Nations NB specific
mths - 60yrs) High Commission Legionella spp.
for Refugees census not recorded
1998)
135 Nyamande 2007'3¢ Prospective hospital study Africa Durban/South Africa Jun 2000-Oct 3 > 60yrs oNR NR* 1,656,120 (65yrs +) 182 11-0 1-1[2]Lp 0-1 NDR
2001 (2000)
136 Paganin 2004'37 Prospective hospital study Africa Réunion Island/Africa Sep 1995-Dec 7 All ages 83-9 [94] 2 serology; 0 750 000 (published) 112 2-8 1-8 [2] Lp 0-1 0
2000 (54-7£15°1) culture
137 Wolter 2016' Prospective hospital study Africa Klerksdorp, North West Jun 2012-Sep 3 All ages 49-1 [885] 21 PCR Klerksdorp 1803 93-9 1-2[21]1Lp 11 NDR
Province; Pietermaritzburg, 2014 (398,676)
KwaZulu-Natal Pietermaritzburg
Province/South Africa (475,238)
(2011 census)
138 Bao 2012'%° Prospective hospital study Western Pacific Beijing/China Jan 2007-Jan 2008 6 > 10yrs (1 20+ 63-9 [257] 4 serology 15,729,600 402 1-2 1-0 [4] Lp 0-03 NDR
yrs; 1 30+ yrs; > 15yrs (2007) (NB (NB outpatients
2 70+yrs) outpatient only)
s only)
139 Charles 20084 Prospective hospital study Western Pacific Brisbane, Melbourne, Jun 2004-Sep 7 >18yrs 60-7 [537] 19 UAT; 11 973,931 (Brisbane, 885 69 3-4[30] 0-3 NDR
Perth/Australia 2006 (65-1£19-9; serology 2005); 1,477,815 25Lp;3 L.
range 18-100) (Perth, 2005); longbeachae; 1 L.
3,634,233 micdadei; 1
(Melbourne, 2005) undifferentiated
140 Chen 20184 Retrospective study Western Pacific Multicentre/China Jan 2014-Dec 7 >14yrs 53-5[3117] 227 (IgG) <I5yrs 5828 0-6 9-3 [544] Lp 0-1 NDR
2014 serology; 270 934,935,000
PCR; 47 UAT (2013)
141 Chen 2015'42 Prospective hospital study Western Pacific Nanjing/China Aug 2011-Aug 4 <l4yrs 59-4[715] 11 serology <l4yrs 1204 48-5 0-9[11]Lp 0-5 NDR
2013 ~1,240,775 (2010
census)
142 Horie 20124 Prospective hospital study Western Pacific Tokyo/Japan Oct 2007-Nov 7 All ages (mean 54-9 [56] 1 UAT 12,369,000 (2003) 102 82 1-0 [1] Lp 0-01 NDR
2008 78 (66-5-82-5)
143 How 2011'# Prospective study Western Pacific Taipei/Taiwan Sep 2007-Mar 65 >18yrs 68-6 [24] NR* culture; ~2,615,742 35 1-3 14-3 [5] NB 0-2 NDR
2008 (50-8+21-3) serology; (2006; >15yrs) specific Legionella
UAT spp. not recorded
144 Huang 2006'+ Prospective hospital study Western Pacific Shanghai/China Oct 2001-Sep 5 >2yrs (1 Lp 45- 56-0[218] NR*serology; 16,407,734 (2000) 389 1-2 0-5[2] Lp 0-005 NDR
2003 49yrs; 1 Lp > UAT ([141]
60yrs) outpatient
s; [248]
inpatients)
145 Huong 20144 Prospective study Western Pacific Ha Noi/Vietnam Jul 2010-Mar 8 <15yrs oNR NR* PCR; ~1,445,761 (<15yrs) 722 17-8 1-7[12] Lp 0-3 NDR
2012 serology (2009 census)
146 Ishida 201447 Prospective study Western Pacific Kurashiki/Japan Jul 1994-Jul 2012 8 >15yrs 78:3 [361] NR* culture, ~393,155 461 65 4-1[19]NB 03 NDR
UAT (1995 census; specific Legionella
>15yrs) spp. not recorded
147 Ishiguro 2013'# Retrospective study Western Pacific Saitama/Japan Jan 2002-Nov 7 All ages (639 66-2 [683] 16 UAT; NR* 1,133,300 1032 10-1 5-1[53]NB 0-5 NDR
2011 +18-:3) serology; (2000 census) specific Legionella
culture spp. not recorded
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
148 Jennings 2008 Prospective study Western Pacific Christchurch/New Zealand Jul 1999-Jul 2000 6 >18yrs (median 52-0 [158] NR* 309,027 304 98-4 3-6[11]Lp 36 NDR
70; range 18- serology; (1996 census)
99) culture; PCR
149 Kamata 2015'° Prospective hospital study Western Pacific Tsukuba/Japan Jul 2010-Jun 2013 8 > 18yrs 67-0 [148] NR* culture, (= 18yrs) 221 40-2 1-4 3] Lp 0-5 NDR
UAT ~183,142 (2010
census)
150 Kobashi 2007'3! Prospective hospital study Western Pacific Kurashiki/Japan Oct 2001-Sep 5 >15yrs (62-1 = 70-5[110] 2 UAT 500,000 (published) 156 20-8 1-3[2]Lp 0-3 NDR
2003 11-4; range 15-
97)
151 Laing 200152 Prospective hospital study Western Pacific Christchurch and Jul 1999-Jul 2000 6 >18yrs (median 51-9 [246] NR* culture, ChCh 218,000; 474 74-2 41[19] 30 NDR
Hamilton/New Zealand 70; range 18— serology, Hamilton 421,000 NB specific
99) UAT (published) Legionella spp.
not recorded
152 Lauderdale 2005'3 Prospective hospital study Western Pacific Multicentre/Taiwan Dec 2001-Apr 6 >16yrs 63-7[107] 2 UAT 0-15yrs =4,501,233; 168 1-0 1-2[2] Lp 0-01 0
2002 1Lp (3:3%) total = 21,999,851
17-44yrs (2000)
1 Lp (4:5%)
45-59yrs
153 Lee 1996'# Retrospective study Western Pacific Singapore Jun 1991-Feb 5 All ages 54-2[32] 2 serology ~3,047,000 (1990) 59 1-3 3-4[2]Lp 0-04 NDR
1993 (61x£17; range
15-86)
154 Liu 2006'> Prospective hospital study Western Pacific Multicentre/China (Beijing, Dec 2003-Nov 3 >18yrs 63-0[419] NR* culture; 1,280,429,000 665 0-1 2:6 [17] Lp 0-002 NDR
(Chinese) Shanghai, Shenyang, Xi'an, 2004 (52-4+20-0) serology; (2000); NB 0-14yrs
Chengdu, Guangzhou, and UAT = 327,734,000
Hangzhou) (2000)
155 Liu 2004'3¢ Prospective hospital study Western Pacific Beijing/China Nov 2001-Jun 3 >15yrs oNR 3 UAT 11,940,000 (2000) 103 0-9 1-9[2] Lp 0-03 NDR
2002
156 Lui 2009'7 Prospective hospital study Western Pacific Hong Kong/China Jan 2004-Jun 2005 7 >18yrs 59-3[707] NR* culture; 6,897,000 1193 11-5 0-1[1]Lp 0-007 NDR
(70-8+18-0) serology; (2004)
UAT
157 Miyashita 2005'%% Prospective ambulatory Western Pacific Kawasaki and Apr 1998- Dec 6 >16yrs (mean 61-9[313] NR* culture; 1,249,851 (2005 — 506 57 1-2[6] Lp 0-1 NDR
and hospitalized patient Kurashiki/Japan 2003 58-3; range 16- serology; Kawasaki); 430,291 (NB in-patients
study 97) UAT (2005 —Kurashiki) only; [0] out-
patients)
158 Neill 1996'% Prospective hospital study Western Pacific Christchurch/New Zealand Jul 1992-Jul 1993 7 NAR® (mean 55-0[140] NR* 350,000 (published) 255 729 106 [27] 7-7 2/27 (7-4)
58; range 18- 13 Lp; 6 L.
97) micdadei; 2 L
longbeachae; 2 L
dumoffii;1 L
Jordanis; 3 dual
identifications
159 Richards 2005'°" Prospective hospital Western Pacific Christchurch/New Zealand Jul 2002-Oct 2003 4 NAR& (mean 53-1[26] 2 serology 316,227 49 12-9 4-1[2] Lp 23 0
(randomised control) study 50-1yrs (home), (2001) [25]
49-8 (hospital)) inpatients;
[24]
outpatient
s
160 Saito 2006'°! Prospective hospital study Western Pacific Multicentre/Japan Dec 1999- 6 NAR& (mean 57-8 [134] NR* culture; 126,650,000 (1999) 232 0-2 3-9[9] 0-01 NDR
Mar 2000 60-2; range 17- PCR; [200]
99) inpatients;
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
serology; [32] NB specific
UAT outpatient Legionella spp.
s not recorded
161 Shindo 2013' Prospective study Western Pacific (Central Japan Lung Study Mar 2010-Dec 8 >20yrs (median 65-4 [580] NR ~1,992,227 887 44-5 0-8[7] Lp 0-4 NDR
Group), Nagoya/Japan 2010 75) (2010 census;
>15yrs)
162 Sohn 2006'% Prospective hospital study Western Pacific Multicentre (Seoul and Oct 2001- Dec 5 >16yrs 56-3[71] 3 serology 10,280,523 (Seoul 126 0-6 2:4[3]Lp 0-01 NDR
Kyungi provinces)/South 2002 (54:6+17-8) 2002); 10,000,047
Korea (Kyungi, 2002)
163 Song 2008'% Prospective hospital study Western Pacific Multinational/8 countries Jan 2002- Dec 8 >15yrs 63-2 [604] 7UAT >15yrs (2000) Hong 955 0-6 0-7[7] Lp 0-003 NDR
South Korea, China, 2004 (57-3£13-7; Kong (5,536,900);
Taiwan, Hong Kong, India, range 16-94) Singapore
Vietnam, The Philippines, (2,562,411); Manila
Singapore (1,104,009); Taipei
City, Taiwan
(2,126,707); Beijing,
China (11,940,000);
Shanghai, China
(14,700,000);
Vellore, India (2001)
(2,576,336); Ho Chi
Minh City Vietnam
(1999) (3,976,906);
South Korea (2000)
Seoul (8,054,707),
Daegu (1,967,099),
Daejeon (1,058,207),
Gwangju
(1,041,000); Total
(56,644,282)
164 Su 2005'% Prospective hospital study Western Pacific Taiwan Jan 2001-Dec 5 All ages 70-9 [168] 13 culture; 22,370,460 (2001) 5097 7-6 4-6[237] Lp and 0-4 11/237 (0-05)
2003 211 serology; L. dumoffii
41 UAT
165 Takaki 201416 Prospective hospital study Western Pacific Kochi/Japan May 2008-Apr 5 >15yrs (median 67-9 [89] 2 PCR; 2 340,208 (published) 131 19-3 3-1[4] Lp 0-6 NDR
2010 77; 1QR 63-84) UAT
166 Takayanagi 2006'¢7 Retrospective hospital Western Pacific Kumagaya (Saitama) Jan 2002-Dec 4 >15yrs; 72-5[473] 15 UAT; 11 5,900,445 (=15yrs) 652 2-8 4-0[26] 0-1 4/26 (15-4)
(Japanese) study /Japan 2005 Legionella either culture (2000) NB specific
cases 15-44yrs or serology Legionella spp.
=2; 45-64yrs = not recorded
11; 65-74yrs =
4;75-93yrs =9
167 Tao 20121% Prospective (multi- Western Pacific Multicentre (36 centers in Jun 2004-Aug 5 > 18yrs 57-2[339] 13 serology ~679,349,589 (2000) 593 0-1 2:2[13] Lp 0-002 NDR
centred) hospital study 22 cities of 16 2005 (51-9+19-2; >15yrs

provinces: Beijing,
Shanghai, Tianjin,
Guangdong (Guangzhou,
Shenzhen), Liaoning
(Shenyang), Shandong
(Jinan, Qingdao), Jiangsu
(Nanjing, Suzhou, Wuxi),

range 18-97)
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
Zhejiang (Hangzhou,
Ningbo, Jiaxing), Anhui
(Hefei),
Jiangxi (Nanchang), Shanxi
(Xi’an), Henan
(Zhengzhou),
Hubei (Wuhan), Hunan
(Changsha), Sichuan
(Chengdu),
and Yunnan (Kunming)/
China
168 Ugajin 2014'%° Prospective Western Pacific Ichinomiya City/Japan Aug 2010-Oct 4 >18yrs 59-6 [127] 1 UAT ~305,746 213 34-8 0-5[1]Lp 0-2 NDR
(observational) study 2012 (mean 82; range (2010 census;
74-88) >15yrs)
169 Watari 1999'7 Prospective study Western Pacific Chigasaki/Japan May 1996-Oct 5 All ages 59.5[44] NR*serology; ~212,874 (1995 74 348 6.8 [S]NB 2.3 NDR
1997 UAT; PCR census) specific Legionella
spp. not recorded
170 Wilson 2005'7! Retrospective study Western Pacific Newcastle/Australia Jan 2001-Jul 2003 6 >18yrs 56-3 [54] NR* culture; 112,038 96 57-1 1-0[1] L. 0-6 0
(59-5+16°6; serology; (2001 census; longbeachae
range 21-88) UAT DFA; >15yrs)
PCR
171 Xiong 20107 Prospective study Western Pacific Beijing/China May 2005-May 3 All ages (65-4 69-3 [106] 5 serology ~13,569,194 (2000) 153 0-4 3-3[5]Lp 0-1 NDR
(Chinese) 2008 +15-2; range
19-93)
172 Yeh 2007'73 Prospective hospital study Western Pacific (northern) Taiwan Jul 1997-Oct 1998 3 NAR® (mean oNR 4 serology; 10 21,743,000 (1997) 323 15 4-0[13]Lp 0-1 7/13 (53-8)
55-7; range 19- UAT NB possible cases
95) (16) excluded
173 Yen 2005'74 Prospective hospital study Western Pacific Taiwan Feb 2001-Jan 5 >18yrs 57-0[57] 2 serology; 1 3,000,000 100 33 3-:0[3]Lp 0-1 NDR
2002 UAT (published)
174 Yoshimoto 2005'7 Case-control study Western Pacific Toyama city/Japan Apr1995-Mar 65 >18yrs 75-0 [54] NR* culture; ~364,969 72 33 2-8 [2]NB 0-1 2/2 (100)
2002 (mean 72-9) serology (1995 census; specific Legionella
>15yrs) spp. not recorded
175 Zhang 2017'7® Prospective hospital study Western Pacific Beijing/China Jan 2000-Dec 4 oNAR 68-8 [128] 16 culture; 0 ~21,520,000 (2015) 186 0-1 8-6 [16] Lp 0-006 NDR
(Chinese) 2015 serology
176 Anbumani 2010'77 Prospective study South-East Tirupati/India Jul 2007-Dec 3 All ages oNR 12 culture ~26,000 470 1205-1 2:6 [12] Lp 30-8 NDR
Asian 2008
177 Angrup 2016'™ Retrospective South-East New Delhi/India May 2005-Aug 4 All ages 68:7[92] 14 PCR; 32 13,451,000 (2005) 134 0-4 23-9[32] Lp 0-1 NDR
observational study Asian 2008 serology; 0
culture
178 Chaudhry 2000'7 Prospective hospital study South-East New Delhi/India Apr 1997- Dec 3 NARx 75-0 [45] 9 serology; 0 9,420,644 (1991) 60 0-3 15 [9] Lp 0-1 NDR
Asian 1998 (37-96+24-0; culture
range 8 mths -
78)
179 Javed 2010'%° Case-control study South-East New Delhi/India May 2005-Jan 35 NARx 66-4 [75] 2 serology; 2 13,451,000 (2005) 113 0-3 1-8[2] Lp 0-004 NDR
Asian 2008 (37-96+24-8) UAT
180 Liam 2006'8! Prospective hospital study South-East Kuala Lumpur/Malaysia NR* (2:3 yr 6 >12yrs 56-1[194] NR* culture; 1,039,447 (=15yrs) 346 333 4-:0[14]Lp 13 NDR
Asian study) serology; (2000) NB presumptive
UAT cases excluded
181 Mustafa 2011'%2 Prospective hospital study South-East Pahang/Malaysia Oct 2009-Mar 4 >15yrs oNR 1 PCR 738,000 (>18yrs) 46 62 2:2[1]Lp 0-1 NDR
Asian 2010 (2002)
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
(547 £15-3;
range 17-80)
182 Nadar 1997'$3 Retrospective hospital South-East Vellore, India Jan 1993-Jul 1994 4 NAR# 66-4 [83] 9 serology 175,061 (1991) 125 47-6 7-2[9] Lp 3-4 NDR
stud Asian
183 Ngeow 2005'84 Prospective hospital study South-East Multicentre (Beijing, Oct 2001-Dec 5 >2yrs CAP 56-9 [782] 57 serology; Totals for 2000 1374 60-7 6:6 [91] LpSgl 0-08 NDR
Asian Shanghai, Hong Kong, 2002 (327 (2-5yrs); 61 PCR and Beijing (paediatric 6:6[6]
Seoul, Taipei, Bangkok, 56 (16-20yrs); serology; 25 (11,510,000);Shangh outpatient outpatients; 93-4
Manila, Kuala Lumpur, 121 (6-15yrs); UAT ai (14,350,000); s=158; [85] inpatients
Petaling Jaya, Singapore, 330 (21-50yrs); Hong Kong inpatients NB paediatric
Jakarta, Surabaya) 540 (>51yrs) (6,665,000); Seoul =390; patients were not
(9,895,000); Taipei adult screened for
(22,000,000); outpatient Legionellosis
Bangkok s=105;
(6,355,000); Manila inpatients
(9,400,000); Kuala =821)
Lumpur (1,306,000);
Petaling Jaya
(438,084); Singapore
(4,028,000); Jakarta
(8,384,853);
Surabaya
(2,599,796)
184 Olsen 2010'%° Prospective hospital study South-East Sa Kaeo and Nakhon Sep 2003-Dec 35 >18yrs (18- 58-6[1013] NR* Sa Kaeo (pop 1730 60-4 1-2[20] 20 L. 0-7 NDR
Asian Phanom/Thailand 2005 49yrs; 7 cases serology; 514,065 in 2003); longbeachae; 0 Lp
L. UAT; PCR Nakhon
longbeachae); Phanom (pop
>50yrs 13 cases 730,659 in 2005)
L. longbeachae) (published)
185 Phares 2007'%¢ Prospective hospital study South-East Sa Kaeo/Thailand Sep 2003-Aug 6 >18yrs (median 61-3 [463] 20 serology 438,557 (published) 755 172-2 2:6[20]20 L. 4-6 NDR
Asian 2004 60yrs) longbeachae; 0 Lp
186 Prapphal 2006'S" Prospective (multi- South-East Bangkok/Thailand Dec 2001-Nov 5 > 16yrs (15= 53-8 [157] 1 (4-fold 5,293,835 292 55 0-7[2] Lp 0-04 NDR
centred) hospital study Asian 2002 16-30yrs, 16 = rising & > 15yrs (2000) Inpatients 100 [2];
31-60yrs, 16 = PCR1/ outpatients [0]
>61yrs) Mean EIA2+ high
age (yrs) = SD antibody), 1
36:8+223 serology
187 Wattanathum Prospective hospital study South-East Bangkok/Thailand Sep 1998-Apr 6 >15yrs 61-6[151] NR* culture; 59,450,818 (total) 292 0-2 3-3[8]Lp 0-004 NDR
2003'88 Asian 2001 (outpatients serology; (1997) (paediatric inpatients; 8-2 [8] 0-004
3554167 UAT 0-14yrs: 14,788,766) outpatient Lp outpatients
(16-86); s =43;
inpatients inpatients
58:94+20-4 (18— =202;
98)) adult
outpatient
s=15;
inpatients
=32)
188 Arancibia 20148 Prospective hospital study The Americas Multicentre/Chile Jan 2005-Jun 2006 6 >18yrs (mean 64-4 [67] 9 UAT 16,295,000 (total) 104 0-6 8:7[9] Lp 0-1 NDR
58-2; range 19- (NB 4,057,455 =0-
89) 14yrs)
(2005)
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
189 Bellew 2018™ Cross-sectional hospital The Americas Chicago, Illinois, Jan 2010-Jun 2012 8 >18yrs (median 49-4[958] 32 UAT Total= 2,544,681 1941 763 1-6 [32] Lp 1-3 NDR
study Nashville, 57yrs (46-71) (2010 census
Tennessee/United States >18yrs);
Chicago (2,073,968);
Nashville (470,713)
190 Caberlotto 2003'%! Prospective hospital study The Americas Buenos Aires/Argentina Mar 1998-May 4 >65yrs (range 49-3 [37] 9 serology 3,040,000 (total) 75 4-9 12 9] 0-3 0
(Spanish) 2001 16-90yrs) (1998); 510720 NB specific
>65yrs Legionella spp.
not recorded
191 Chedid 2005'%* Prospective (cohort) The Americas Porto Alegre/Brazil 2000-2001 3 >18yrs — 66-1[39] NR* 1,004,482 (=15yrs < 59 3-0 11-9[7] Lp 0-4 0
hospital study <80yrs serology; 79yrs) (2000)*
UAT
192 Corréa 2001'% Retrospective hospital The Americas Belo Horizonte/Brazil May 1998-May 5 All ages (647 64-3 [27] 2 serology 2,048,851 (1991) 42 20 4-8[2] Lp 0-1 NDR
(Portuguese) study 1999 +16-8; (range
20-91)
193 Diaz 2007'%* Prospective (cohort) The Americas Multicentre/Chile Feb 2004-Apr 6 >16yrs 51-7[91] 4 UAT 16,295,000 (total) 176 0-8 2:3[4] Lp 0-02 NDR
hospital study 2005 (65-8+18-5) (NB 4,057,455 =0~
14yrs)
(2005)
194 El-Solh 2001'% Prospective (cohort) The Americas Buffalo/United States Jun 1996-Sep 7 >75yrs aNR 5 serology >75yrs (21,240) 104 1883 4-8[5]Lp 9-0 3/5 (60)
hospital study 1999 (82:3+5-5) (1990); total 328,123
(1990)
195 Gelfer 2015 Prospective hospital study The Americas Portland, Oregon/United Jan-Mar 2014 65 > 18yrs oNR (only 1PCR, 1 (= 18yrs) 142 34-0 1-4[2] Lp 0-5 NDR
States partially) UAT, 0 417,667 (2000
culture census)
196 Harris 2017'7 Prospective hospital study The Americas Memphis, Nashville, Salt Jan 2010-Jun 2012 6 All ages oNR 26 UAT, Total (2010) 4676 452 0-6 [30] Lp 0-3 NDR
Lake City, Chicago/United NR* (PCR, (4,137,341)
States culture) Memphis (652,597),
Nashville (601,222),
Salt Lake City
(186,522), Chicago
(2,697,000)
197 Henry 2017'% Retrospective multicentre The Americas Central Texas/United States Jan 2001-Dec 4 All ages 48-8 [2835] 17 UAT 1,759,039 (2010 5807 25-4 0-3[17] Lp 0-1 5/17 (29-4)
cohort study 2013 (65-3+17-5) decennial census in 6
county central Texas
region)
198 Hollenbeck 2011'% Retrospective hospital The Americas Rhode Island/United States Jan 2005-Dec 4 >18yrs oNR 41 UAT; 800,047 3982 124-4 0-9[41]Lp 13 6/37 (16-2)
study 2009 culture (=18yrs)
(2000 census)
199 Jain 20152%° Prospective hospital study The Americas Chicago;Nashville/United Jan 2010-Jun 2012 7-5 >18yrs oNR NR* PCR; Total= 2,544,681 2488 97-8 1-5[37] Lp 1-5 NDR
States UAT (2010 census
>18yrs);
Chicago (2,073,968);
Nashville (470,713)
200 Johnstone 20082 Prospective hospital study The Americas Alberta/Canada Jan 2004-Jan 2006 5 >18yrs 51-0[98] NR* 1,101,225 (=18yrs) 193 88 0-5[1]Lp 0-1 NDR
serology; (2001)
PCR

“ http://www.ibge.gov.br/home/
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
pneumophila
201 Lopardo 200272 Prospective hospital study The Americas Buenos Aires/Argentina Sep 1992-May 3 >18yrs 55-0[51] 3 serology 2,508,000 (1998; 92 1-4 3-3[3]Lp 0-04 NDR
(Spanish) 1995 >15yrs)
202 Luchsinger 20132% Prospective hospital study The Americas Santiago/Chile Feb 2005- Dec 6 >18yrs 53-7[191] 3 culture; 10 4,043,669 (=15yrs) 356 4-4 3-7[13]Lp 0-2 NDR
2007 UAT; all (2000)° [330]
cases inpatients;
confirmed by [26]
PCR outpatient
s
203 Luna 20042%4 Retrospective (cohort) The Americas Buenos Aires/Argentina 1997-2001 3 (6616 — oNR NR* culture, 13,827,203 697 1-0 1-:3[9] Lp 0-02 2/9(22-2)
(Spanish) hospital study Legionella & serology, (2001)
CAP); (6721 UAT
CAP only)
204 Marrie 200320 Prospective The Americas Multicentre/Canada Jan 1996-Oct 5 >16yrs oNR NR* UAT, ~ 22,350,000 (1991 850 2-5 3-3[28] Lp 0-1 2/28(7-1)
(observational) study 1997 serology, census; >13yrs)
culture
205 Marrie 19962% Prospective (cohort) The Americas Nova Scotia/Canada Dec 1991-Mar 4 >18yrs 36-2 [54] NR* serology 673,942 (1991 149 17-0 0-7[1]Lp 0-1 NDR
hospital study 1994 census;
226,000 0-17yrs
206 Marston 199727 Prospective hospital study The Americas Ohio/United States Jan-Dec 1991 65 >18yrs 51-4[1427] NR* culture, Franklin county 2776 2556 1-7 [47] 4-4 NDR
serology (~706, 000); Summit NB possible cases NB possible
county (~380, 000) excluded; specific cases
(published) Legionella spp. excluded
not recorded
207 McNally 200028 Retrospective serological The Americas Ohio/United States Mar 1992-Mar 3 NARH (range oNR 14 serology 10,847,115 (1990) 99 0-9 14-1[14] 8 0-1 NDR
survey 1993 21-80yrs, L. bozemanae; 4 L.
median 55yrs) anisa; 2 dual
identifications
208 Micek 20072% Retrospective (cohort) The Americas St Louis City/United Jan 2003-Dec 7 NAR& 58-2[121] 8 UAT 348,189 (2000) 208 299 3-8 [8] Lp 0-8 NDR
hospital surveillance States 2005 (58-9+18-1;
(range 17-102)
209 Mundy 1995%!° Cross-sectional and The Americas Maryland/United States Nov 1990-Nov 6 >17yrs (mean 63-4 [244] NR* culture; 3,788,802 (=15yrs; 385 10-2 3-4[13] Lp 0-3 NDR
prospective study 1991 45-3; range 17- serology; 1990)
94) DFA; UAT
210 Palombini 1997>!! Prospective study The Americas Porto Alegre/Brazil Jan 1993-May 3 >18yrs aNR 2 serology 914,782 15 12 13-3[2]Lp 0-2 NDR
(Portuguese) 1994 (1991 census;
<15yrs)
211 Park 200122 Prospective hospital study The Americas Seattle/United States Jun 1994-May 45 >18yrs 77-8 [406] NR* culture; 2,970,300 (1990) 522 89 3:4118] 0-3 NDR
1996 serology NB possible cases
excluded; specific
Legionella spp.
not recorded
212 Pefafiel 20162" Prospective study The Americas Santiago/Chile Jun 2014-Dec 4 >18yrs 50-0 [120] NR* culture; 4,043,669 240 59 0-4[1]Lp 0-02 NDR
(Spanish) 2015 (71+18; range UAT; (=15yrs) (2000)°
18-102) serology

5 Economic Commission for Latin America and the Caribbean (ECLAC)
¢ Economic Commission for Latin America and the Caribbean (ECLAC)4
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No. Study Reference Study Characteristics CAP Results Legionella Results
First Author, Study Design WHO Region City or Region/Country Study period (for Quality Age group Male CAP Legionella Estimated (~) Study No. of CAP Aetiology of Legionella Case fatality
Year, Ref patient Assessment (median or patients (%) Patients Population patients incidence CAP, (%) [no.] of incidence risk
recruitment) (NOS) mean (£SD) [no.] Identified by (Year) with CAP (annual) patients (annual) of Legionella spp.
Diagnostic (that CAP No. of patients
Method No. meet the Legionella spp. who died/total
criteria) no. of patients
Lp=L. (%)
_ pneumophila
213 Plouffe 1996°™ Randomised hospital study The Americas Franklin county, Jun 1993-May 6 >18yrs 50-7 [151] NR* culture; ~706,000 (refer to 298 422 2-7[8] Lp 1-1 NDR
Ohio/United States 1994 serology; Marston 1997)
UAT
214 Rocha 2000%'% Retrospective hospital The Americas Sao Paulo/Brazil Mar 1995-Jan 4 > 13yrs 66-7 [46] 4 serology ~ 7,274,934 69 0-6 5-8 [4] NB 0-1 NDR
study 1997 (37 £ 17; range > 13yrs (1996) specific Legionella
14-85yrs) spp. not recorded
215 Tan 2000%'® Prospective hospital study The Americas Summit County, Ohio/ Nov 1990-Nov 35 > 18yrs ©NR (only for 18 UAT; 32 > 16yrs 402,226 2750 3419 1:6 [43] NB 5-4 2/43 (0-05)
United States 1992 Legionella serology; 3 (1990) specific Legionella
patients) culture spp. not recorded
216 Touray 2014%!7 Retrospective hospital The Americas Milford, Jul 2012-Aug 5 All ages GNR (only for 6 UAT All ages 266 950-0 2:3[6] Lp 21-4 NDR
study Massachusetts/Unites 2013 Legionella 27,999
States patients) (2010 census)
217 Vanina 2009%'® Prospective study The Americas Buenos Aires/ Argentina Oct 1997-May 35 >17yrs oNR NR* ~2,508,000 687 61 0-4 [3] NB 0-03 NDR
(Spanish) 2003 (71-1£16-1) serology; (1998; >15yrs) specific Legionella
culture; UAT spp. not recorded
218 Vergis 2000%° Prospective randomised, The Americas Little Rock, Arkansas/ 1994-1996 7-5 >18yrs oNR NR* culture; 132,042 (Little Rock, 145 4-1 13-8 [20] Lp 0-6 NDR
comparative hospital study Pittsburgh, serology; 1990); 296,500
Pennsylvania/Akron, Ohio/ UAT (Pittsburgh, 1990);
San Jose, California/United 168,468 (Akron,
States 1990); 573,320 (San
Jose, 1990)
219 Carugati 2018%2° Prospective (cohort) All International; multicentre Mar-Jun 2015 8 > 18yrs 58-7 [1888] 1113 UAT ~5,355,269,019 (54 3702 0.1 30-1[1113] Lp 0.02 NDR
(median 68yrs) countries) (2015) NB secondary
analysis 2019 [31
immunocompromi
sed]
Total [54412] 125,764 [5,723]

** Confirmation sort from the principal author as study period not explicit in the paper

CAPNETZ = the German competence network for community acquired pneumonia

*NR = Number of patients identified by each diagnostic test was not reported
NA = No association

xNR = No data on sex reported

PCR = Polymerase chain reaction

UAT = Urinary antigen test

LRTI = Lower respiratory tract infection URTI = Upper respiratory tract infection

NDR = No data reported on mortality of patients with confirmed Legionella
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Table S3. Patient and study characteristics of included studies where Legionella was not detected as the cause of CAP

No. Study Reference Patient and Study Characteristics CAP Results
First Author, Year, Study Design WHO Region City or Region/Country Study period (for Age group Male CAP Diagnostic method Estimated (~) Study No. of patients with CAP CAP incidence
Ref patient (median or mean (+SD), patients used to detect Population (that meet the criteria) (annual)
recruitment) range) (%) [no.] Legionella (Year)
1 Holm 200721 Prospective European Odense/Denmark Sep-Nov 2002; Jan- All ages 13-1[47] PCR 185,000 (published) 48 259
Apr 2003 (median 50yrs)
2 Falguera 200922 Prospective European Barcelona & Lleida/Spain Feb 1995-Dec 2005; >18yrs 69 [2257] culture, serology, Barcelona (219yrs 3272 817
Jan 1999-Dec 2005 (mean 64yrs; range 18— UAT 3,889,692 (2001);
100yrs) Lleida 113,040 (2001))
3 Lagerstrom 2003%3 Prospective European Orebro/Sweden Nov 1995-Oct 1998 >1lyrs 367 [65] culture, serology 120,000 (published) 180 150
(mean 51yrs; range 10—
84yrs)
4 Naderi 20152 Prospective Eastern Mashhad/Iran Feb2013-Jan 2014 > 16yrs 63-3 [76] UAT 2,307,177 (2012) 120 52
(observational) Mediterranean (mean 50.4 * 22.6yrs;
range 17-94)
5 Lee 20022 Prospective Western Pacific Chunchon/South Korea Sep 1999-Aug 2000 66.3 + 14.5yrs (range: 17- NR serology 251,991 (2000) 81 32:1
92yrs)
6 Dissanayake 20162 Prospective South-East Asian Peradeniya (Kandy)/Sri Jul 2014-Jun 2015 NR NR serology, UAT ~ 30,000 (2009) 80 2667
Lanka
7 Kiihne 20142 Prospective The Americas Porto Alegre/Brazil Oct 2010-Jul 2013 >18yrs 56-8 [54] UAT, PCR 1,145,082 95 83
(mean 61.7 + 19.8yrs) (> 16yrs 2010)
8 Musher 20132 Prospective The Americas Houston/United States Jul 2011-Jun 2012 All ages 95-7 [268] UAT ~ 2,125,000 (2011) 259 12:2
(69.8 +11.9)
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Table S4. Patient and study characteristics of excluded studies from the meta-analysis that reported data on overlapping participant populations

No. Study Reference Patient and Study Characteristics CAP Results Legionella results
First Author, Study Design ‘WHO Region City or Region/Country Study period (for Age group Male CAP Diagnostic method Estimated (~) Study No. of CAP Aetiology of CAP Legionella
Year, Ref patient recruitment) (median or mean (£SD), patients (%) used to detect Population patients incidence (%) [no.] of incidence
range) [no.] Legionella (Year) with CAP (annual) patients (annual) of CAP
(that meet
the criteria)
1 Alvarez 20012%° Prospective hospital European Seville/Spain May 1996-May 2000 >60 yrs 68-0 [51] 6 serology 279, 226 (2000) (=60 75 67 2-1[6] Lp 0-5
study yrs)
2 Arancibia 2002%%° Prospective hospital European Hospital Clinic of Jan 1997-Dec 1998 NAR& 67-8 [379] 29 serology or UAT 1,508,805 (1996) 559 37-0 5-1[29] NB 19
study Barcelona/Spain (72 +13) specific Legionella
spp. not recorded
3 Carratala 20072 Prospective European Hospital Universitari de Jan 2001-Dec 2004 >18yrs 70-8 [515] 56 UAT >19yrs 3,889,692 727 187 7-7[56] Lp 1-4
observational study Bellvitge, Barcelona/Spain (2001) (HCAP=3;
CAP=53)
4 Cilléniz 201223 Prospective European Hospital Clinic of Jan 2000-Jul 2010 >16yrs (47-2 +17-6) 53-0 [301] 13 UAT, 0 serology, 0 540,000 (published) 568 111 2:3[13]Lp 0-3
observational study Barcelona/Spain culture
5 Cilléniz 201123 Prospective hospital European Hospital Clinic of Nov 1996-Jul 2008 NAR& 63-0 [2218] NR* culture, serology, ~1,508,805 (1996) 3523 311 3-3[118] Lp 1-0
study Barcelona/Spain (65-5+ 18-1; range 18-102) UAT
6 Cilléniz 201123 Prospective European Hospital Clinic of Jan 2003-Dec 2010 NAR# (63-4+ 16-5) 64-1[362 NR*culture, UAT, PCR 1,503,884 (2001) 2,200 1463 3-0 [11ICU CAP] 0-04
observational hospital Barcelona/Spain ICU CAP] Lp
study
7 Curran 2008%% Prospective European Hospital Clinic of Jan 2000 - Dec 2005 >18yrs (39-7+7-8) 73-7[119] 11 UAT >19yrs 3,889,692 161 0-7 6-8[11]Lp 0-1
observational hospital Barcelona/Spain (2001)
study
8 de Roux 2004230 Retrospective European Hospital Clinic of Oct 1996-Feb 2001 >18yrs (68+18) 65-9 [893] 1 serology >18yrs, 3,590,000 1356 84 0-1[1]Lp 0-01
(cohort) study Barcelona/Spain (1991)
9 Diederen 20097 Prospective hospital European Alkmaar/The Netherlands Dec 1998- Nov 2000 >18yrs oNR 11 PCR 92,977 242 130-2 4-5[11]Lp 59
study (2000)
10 Endeman 201123 Cohort hospital study European Nieuwegein/The Netherlands Oct 2004-Aug 2006 NAR& 62 [124] 9 UAT ~61,087 (2008) 201 329-0 4-5[9] Lp 14-7
63.7+17
11 Espana 2012%% Prospective European Basque country/Spain May 2006-Jun 2007 oNAR 57-3[197] *NR serology, culture, 300,000 (published) 344 1147 1-5[5] Lp 1-7
observational study (53-4£18-8) UAT
12 Ewig 2002240 Prospective hospital European Hospital Clinic of 2-year period (actual NAR& 60-9 [50/82] 11 serology and UAT 1,503,884 (2001) 204 13-6 5-4[11]1Lp 0-7
study Barcelona/Spain yrs not stated)
13 Fernandez-Sabé Prospective hospital European Hospital Clinic of Feb 1995-Jul 2001 NAR& (mean <80yrs 69-9 [1030] NR* culture, serology, 1,100,000 (published) 1474 239 9-1[100] Lp 1-6
200324 study Barcelona/Spain 60 (16-79); mean > 80yrs UAT
85 (80-97))
14 Ferrer 2018*% Prospective European Hospital Clinic of Jan 2000-Dec 2011 All ages 66-9 [337] 25 UAT 1,611,013 664 412 3-8[25]Lp 1-6
(observational) Barcelona/Spain (2011 census)
hospital study
15 Garcia-Vidal Prospective hospital European Hospital Clinic of Jan 1995-Dec 2005 NARZ (70-96+13-8 68-6 [1067] NR* serology, UAT 1100 000 (published) 1556 129 0-3[4] Lp 0-04
2009*4 study Barcelona/Spain (recurrent CAP) (recurrent CAP)
16 Gomez-Junyent Prospective (cohort) European Hospital Clinic of Feb 1995-Oct 2011 >18yrs 68-0 [2802] NR* culture; UAT >18 yrs 3,590,000 4121 6-8 5-5[225] Lp 0-4
20142+ study Barcelona/Spain (1991)
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Study Reference Patient and Study Characteristics CAP Results Legionella results

First Author, Study Design ‘WHO Region City or Region/Country Study period (for Age group Male CAP Diagnostic method Estimated (~) Study No. of CAP Aetiology of CAP Legionella
Year, Ref patient recruitment) (median or mean (£SD), patients (%) used to detect Population patients incidence (%) [no.] of incidence
range) [no.] Legionella (Year) with CAP (annual) patients (annual) of CAP
(that meet
the criteria)
I Kothe 2008-* Prospective European Multicentre/Germany Mar 2003-Oct 2005 All'ages 56-1 [14%J UAT, culture, TCR ~82,689,000 204 32 17-0145I] NB 0-5
(observational) study (CAPNETZ) (<65 yrs, 47-2+12-7; >65 (2005) specific Legionella
yrs 77-1£7-5) spp. not recorded
18 Lérida 2000246 Prospective hospital European Hospital Universitari de Feb 1995-May 1997 NAR® (mean 59-2; range oNR 2 serology 1,100,000 (published) 533 485 4-1[22] Lp 2:0
study Bellvitge, Barcelona/Spain 22-86)
19 Liapikou 2012247 Prospective hospital European Barcelona/Spain 2004-2008 All ages 59-9 [826] NR* serology, culture, 1,579, 000 (2004) 1379 175 3-2[44] Lp 0-6
study (70£17) UAT
20 Marcos 20064 Prospective hospital European Barcelona/Spain Jan 2003-Mar 2004 >14yrs (median 70) 58-0[115] NR* culture, serology, >15yrs 1,212,131 198 163 3-0[6] Lp 0-5
study UAT, PCR (1991)
21 Meijvis 20112%° Prospective study European Nieuwegein and Ede/The Nov 2007-Sep 2010 >18yrs 56:3[171] NR* culture; UAT; PCR ~62,600 304 60-1 3-9[12]NB 2-4
Netherlands (Nieuwegein); 105,49 specific Legionella
5 (Ede) (2004) spp. not recorded
22 Miiller 20072%° Prospective hospital European Basel/Switzerland Dec 2002-Feb 2005 >18yrs 84-2[314] 1 culture; 4 UAT ~>19yrs 132,285 373 134-3 1-3[5] Lp 1-8
(randomized) study (2001)
23 Mykietiuk 20052 Prospective study European Hospital Universitari de Feb 1995-Dec 2003 All ages oNR 120 UAT; 80 serology; 1,100,000 (published) 1934 19-5 7-2 [139] Lp 14
Bellvitge, Barcelona/Spain 43 culture
24 Perello 2010%%2 Retrospective hospital European Barcelona/Spain Mar 2005-Feb 2008 All ages 65-3 [77] 2 UAT 500,000 (published) 118 79 1-7 [2] NB 0-1
study (43 +£10) specific Legionella
spp. not recorded
25 Polverino 201525 Prospective European Hospital Clinic of 2000-2011 All ages 60-6 [2118] NR 1,503,884 (2001) 3495 19-4 3-2[112] Lp 0-6
(observational) study Barcelona/Spain
26 Raeven 20163 Prospective study European Alkmaar; Nieuwegein/The Dec 1998-Nov 2000; >18yrs (median 67) 57-2[561] NR ~93,840 Alkmaar; 980 156-6 4-3[42] NB 67
Netherlands Oct 2004-Aug 2006 ~62,600 Nieuwegein specific Legionella
(2004) spp. not recorded
27 Rosoén 200425 Prospective hospital European Hospital Universitari de Feb 1995-Dec 2000 All ages (65-8yr+ 169 69-8 [932] 61 UAT; 16 culture; 15 1100 000 (published) 1335 20-9 6:9[92] Lp 1-5
study Bellvitge, Barcelona/Spain (early response) 59-Syr + serology
16-8 early failure)
28 Ruiz 1999%%¢ Prospective hospital European Hospital Clinic of Oct 1996-Dec 1997 >60yrs 65-8 [260] 15 serology; 2 UAT >60yrs = 890,257 395 369 4-3[17] Lp 1-6
study Barcelona/Spain (1991)7
29 Simonetti 2014%%7 Prospective European Hospital Universitari de Jan 2003-Dec 2012 All ages 685 [1493] NR* serology; culture; ~1,496,000 (2000) 2179 153 4-7[102] Lp 0-7
(observational) study Bellvitge , Barcelona/Spain UAT
30 Sorde 2011258 Prospective study European Hospital Clinic of Feb 2007- Jan 2008 >16yrs 66-9 [317] 14 UAT; NR* serology; 500,000 (published) 474 94-8 3-2[15]Lp 3
Barcelona/Spain culture; PCR
31 Taylor 20132 Prospective European Edinburgh/Scotland 2005-2009 >18yrs 49-9[673] NR 407,804 (2003) 1348 66-1 1-3[18] Lp 0-4
observational hospital
study
32 van Mens 20112 Prospective hospital European Nieuwegein/The Netherlands Oct 2004-Aug 2006; >18yrs (mean 63) 59-3[207] NR UAT, culture, PCR, 47,120 349 148-1 4-3 [15] NB 64
study Nov 2007-Jan 2009 serology >19 yrs (2003) specific Legionella
spp. not recorded
33 Vazquez 200320! Prospective (cohort) European Hospital Clinic of Oct 1996-Oct 2000 >14yrs oNR NR* culture, serology, ~1,329,257 (1996; 1222 30-0 2-5[30] Lp 0-6
study Barcelona/Spain UAT >15yrs))
34 Viasus 2013262 Prospective hospital European Hospital Clinic of Feb 1995-Dec 2010 NAR# median 70yrs (IQR 68-4[2691] 194 UAT; 94 serology; 1,503,884 (2001) 3934 451 5-5[215] (1 L. 2-5
study Barcelona/Spain 50-79) 49 culture longbeachae; 214

Lp)

7 hitp://www.ine.es/jaxi/tabla.do
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No.

Study Reference

Patient and Study Characteristics

CAP Results

Legionella results

First Author, Study Design ‘WHO Region City or Region/Country Study period (for Age group Male CAP Diagnostic method Estimated (~) Study No. of CAP Aetiology of CAP Legionella
Year, Ref patient recruitment) (median or mean (£SD), patients (%) used to detect Population patients incidence (%) [no.] of incidence
range) [no.] Legionella (Year) with CAP (annual) patients (annual) of CAP
(that meet
the criteria)
35 NTasus 20110 Frospecnve (cohort) European Hospital Clinic of Feb 1995-Dec 2008 NAR® age (mean BNR NR* UAT, culture, 1,503,884 (200T) 3420 227-4 6-11207] Lp 13-8
hospital study Barcelona/Spain 61-8+13yrs for patients serology
with liver cirrhosis;
66-8+16-9yrs)
36 Viasus 2011264 Prospective (cohort) European Hospital Universitari de Feb 1995-Apr 2010 NAR® age, median yrs 77 68-5 [2602] NR UAT, serology 1,332,928 3800 62 5-6 [213] Lp 35
hospital study Bellvitge , Barcelona/Spain (67-84) CKD; 70 (56-79) >15yrs (1996)
non-CKD
37 Lieberman 20032 Prospective hospital Eastern Beer-Sheva/Israel Nov 1998- Mar 1999 NAR® (75-0+6-6; 50-3 [67] 9 serology 753,500 (1995) 133 177 6-8 [9] NB 1-2
study Mediterranean range 65-92) specific Legionella
spp. not recorded
38 Ishida 20042 Prospective hospital Western Pacific Kurashiki/Japan Feb 2001-Jan 2004 >15yrs 65-3 [228] NR*serology; UAT 433,477 (2003) 349 26-8 1-4 [S]NB 0-4
study (65-3+18-3; range 16-99) specific Legionella
spp. not recorded
39 Ishida 200027 Prospective hospital Western Pacific Kurashiki/Japan Jul 1994-Jun 1999 oNAR 64-4 +-17-5yrs 756 [408] 2 serology; 2 UAT 453,618 (1995) 540 23-8 0-7[4]3Lp; 1L 0-2
study micdadei
40 Ishida 199828 Prospective hospital Western Pacific Kurashiki/Japan Jul 1994-Jun 1997 >15yrs 72-0 [229] 0 culture; 2 serology 453,618 (1995) 318 23-4 0:6[2]1Lp;1L. 0-1
study (65-2 £ 16°3; range; 18-93) micdadei
41 Takayanagi 2006°%° Prospective hospital Western Pacific Kumagaya (Saitama) /Japan 1999-2004 NAR® (range 15-94) 70-2 [417] NR* culture; UAT 5,900,445 (=15yrs) 594 17 1-9[11]Lp 0-03
study (2000)
42 Zhou 200927 Retrospective hospital Western Pacific Beijing/China 2000-2005 NAR# (43-0+19-8) 61-0 [144] 3 culture 13,569,194 236 03 1-3[3]Lp 0-003
study (2000)
43 Luna 2000%! Prospective hospital The Americas Buenos Aires/Argentina 1997-1998 >17yrs 46-5[161] NR* culture; serology; 2,508,000 (1998; 346 57 1-2[4] Lp 0-1
study UAT >15yrs)
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Figure S3. Legionella incidence of 219 CAP studies which recruited patients from 1 January 1990.
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Study Events Total Proportion [95% CI]

Aliberti 2014 " 37 2145 .02 [0.01, 0.
Almiali 258 : ¥ 206 8021888 882
Almirall 1992 3 105 0.03 [0.00, 0.06
Alvarez 2006 8 390 0.02 J0.01, 0.03]
Alvarez-Lema 2004 23 220 0.100.06, 0.14
Alvarez-Sanchez 1998 21 262 0.08 [0.05, 0.11
Andreo 2006 1 107 0.01]0.00, 0.03
Antela 1993 3 101 0,03 [0.00, 0.06
Beovic’' 2003 2 113 0.02 0.00. 0.04
Blasi 1995 10 207 0.05 [0.02, 0.08
Bjarnason 201 3 310 0.01]0.00, 0.02
Bochud 2001 1 170 0.01]0.00, 0‘82
| 2005 23 529 0.04 [0.03, 0.06
rsma 2005 10 78 3.13 .05, 0.20
Johte 199! 8 334 .02 ]0.01, 0.04
Botelho-Nevers 2016 24 254 0.09 [0.06, 0.13]
Braun 2004 12 157 0.08 [0.03, 0.12
Bruns 2009 7 166 0.04 10.01, 0.07]
C 201 2 133 0.01[0.00, 0.04
Capelastegui 2012 134 3 0.04 10.02, 0.06!
Cilloniz 20 97 4431 0.02 ]0.02, 0.03]
Chalmers 2011 59 1071 0.06 [0.04. 0.07

eschamps 2004 2 147 0.010.00, 0.03
Diederen 2008 40 151 0.26 ]0.19, 0.34
Falcone 10 536 0.02 10.01, 0.03]
Falguera 2010 3 177 0.0210.00, 0.04
Falguera 2005 27 660 0.04 10.03, 0.06]
Fernandez 1999 6 69 0.090.02, 0.15]
Fiumefreddo 2009 82 450 0.180.15, 0.22
Fraisse 2012 1 76 0.01]0.00, 0.04
Garbino 2002 17 318 0.05]0.03, 0.08
Garcia Vazquez 2005 54 1391 0.04 ]0.03, 0.05
Garcia-Vidal 2007 8 308 0.03]0.01, 0.04
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Holter 2015 7 267 0.03 ]0.01, 0.05]
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Hug 2001 4 335 0.02 ]0.01, 0.04
Huijskens 2013 15 0.04 [0.02, 0.06
Huijts 2013 25 1095 0.02 ]0.01, 0.03'
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r 2008 1 g2 0.01 [0.00. 0.04
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Figure S4. Forest plot of European studies showing proportions of Legionella as the causative agent to CAP.
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Study Events Total Proportion [95% Cl]
Al-Ali 2006 —. X 2 101 0.02 [0.00, 0.05]
Alzeer 1998 — 4 64 0.06 [0.00, 0.12]
Asghar 2011 — 3 141 0.09 [0.04, 0.14]
Behbehani 2005 —_— 0 124 0.08[0.03, 0.13]
Ben-Dror 2002 —. 202 0.04 [0.01, 0.07]
Dahamash 1994 +—— & 3 63 0.05[0.00, 0.10]
Doaa 2016 : 8 50 0.16 [0.08, 0.26]
El Sayed Zaki 2009 ——a——— 6 100 0.06 [0.01, 0.11]
Khedri 2015 —_— 18 150 0.12[0.07, 0.17]
Lieberman 2002 —_. 28 250 0.11[0.07, 0.15]
Lieberman 1998 — 15 122 0.12[0.08, 0.18]
Lieberman 1996 ' —— 56 346 0.16 [0.12, 0.20]
Porath 1997 : —. 56 346 0.16 [0.12, 0.20]
Shibli 2010 ——— 9 126 0.07 [0.03, 0.12]
Tremolieres 2005 —— E 12 371 0.03[0.01, 0.05]
RE Model S 0.09[0.06, 0.11]
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Study Events Total Proportion [95% CI)
Alvarez 2007 _— 2 755 0.03 (0.02, 0.04)
Kim 2012 . 1 113 0.01 {0.00. 0.03)
Nyamande 2007 : 2 182 0.01(0.00. 0.03)
Paganin 2004 ; 2 112 0.02 10.00. 0,04}
Wolter 2016 ——— 21 1803 0.01§0.01, 0.02)
FE Model —— 0.01{0.01. 0.02)
0 0.01 002 003 004 005

Proporion

Figure S5. Forest plot of Eastern Mediterrean studies showing proportions of Legionella as the causative agent to CAP.

Figure S6. Forest plot of African studies showing proportions of Legionella as the causative agent to CAP.
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Study Events Total Proportion [95% Cl]

Bao 2012 -, 4 402 0.01[0.00, 0.02
Charles 2008 s 3 30 885 0.030.02, 0.05
Chen 2018 ' i 544 5828 0.09[0.09, 0.10
Chen 2015 [ 11 1204 0.01[0.00, 0.01
Horie 2012 i 1 102 0.0110.00, 0.03
How 2011 5 35 0.14 [0.03, 0.26
Huang 2006 - 2 389 0.01[0.00, 0.01
Huong 2014 HiH, 12 722 0.0210.01, 0.03
Ishida 2014 i 19 461 0.04 [0.02, 0.06
Ishiguro 2013 e 53 1032 0.05 [0.04, 0.06
Jennings 2008 —— 11 304 0.04 [0.02, 0.06
Kamata 2015 R 3 221 0.01[0.00, 0.03
Kobashi 2007 Y 2 156 0.010.00, 0.03
Laing 2001 —— 11 474 0.02 [0.01, 0.04
Lauderdale 2005  +m— 2 168 0.01[0.00, 0.03
Lee 1996 — 2 59 0.03[0.00, 0.08
Liu 2006 i 17 665 0.03[0.01, 0.04
Liu 2004 — 3 103 0.03[0.00, 0.06
Lui 2009 a 1 1193 0.00 [0.00, 0.00
Miyashita 2005 -, 6 506 0.01[0.00, 0.02
Neill 1996 ' —_—y 27 255 0.1110.07, 0.14
Richards 2005 ——— 2 55 0.04 [0.00, 0.09
Saito 2006 ——— 9 232 0.04 [0.01, 0.06
Shindo 2013 - 7 887 0.01[0.00, 0.01
Sohn 2006 —— 3 126 0.02[0.00, 0.05
Song 2008 - 7 955 0.01[0.00, 0.01
Su 2005 . i 237 5097 0.0510.04, 0.05
Takaki 2014 —— 4 131 0.03[0.00, 0.06
Takaglanagl 2006 i 26 652 0.04 [0.02, 0.05
Tao 2012 ] 13 593 0.020.01,0.03
Ugaijin 2014 - 1 213 0.00[0.00, 0.01

atari 1999 —_ 5 74 0.07 [0.01, 0.12
Wilson 2005 i — 1 96 0.01[0.00, 0.03
Xiong 2010 —— 5 153 0.03[0.00, 0.06
Yeh 2007 —— 13 323 0.04 [0.02, 0.06
Yen 2005 —— 3 100 0.03[0.00, 0.06
Yoshimoto 2005 L 2 72 0.030.00, 0.07
Zhang 2017 S 16 186 0.09 [0.05, 0.13
RE Model - 0.03[0.02, 0.04]

0 005 01 015 02 025 03

Proportion

Figure S7. Forest plot of Western Pacific studies showing proportions of Legionella as the causative agent to CAP

Study Events Total Proportion [95% CI]
Anbumani 2010 12 47 0.26 [0.13, 0.38]
Angrup 2016 : e ] 32 134 0.24[0.17,0.31]
Chaudhry 2000 ) 9 60 0.15[0.06, 0.24]
Javed 2010 -— 2 113 0.02 [0.00, 0.04]
Liam 2006 —— 14 346 0.04 [0.02, 0.06]
Mustafa 2011 i 1 46 0.02 [0.00, 0.06]
Nadar 1997 — 9 125 0.07 [0.03, 0.12]
Ngeow 2005 = 91 1374 0.07 [0.05, 0.08]
Olsen 2010 LI 20 1730 0.01[0.01,0.02]
Phares 2007 - 20 755 0.03[0.02, 0.04]
Prapphal 2006 @ . 2 292 0.01[0.00, 0.02]
Wattanathum 2003 +—i— 16 245 0.07 [0.03, 0.10]
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Figure S8. Forest plot of South-East Asian studies showing proportions of Legionella as the causative agent to CAP.
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Study Events Total Proportion [95% CI]

Arancibia 2014 —— 9 104 0.09[0.03, 0.14
Bellow 2018 . 32 1941 0.02 [0.01, 0.02
Caberlotto 2003 —y 9 75 0.12[0.05, 0.19
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Corréa 2001 —ta 2 42 0.05[0.00, 0.11
Diaz 2007 —— 4 176 0.02[0.00, 0.04
El-Solh 2001 —— 5 104 0.05[0.01, 0.09
Gelfer 2015 - 2 142 0.01[0.00, 0.03
Giovini 2009 ., 3 687 0.00 [0.00, 0.01
Harris 2017 m 30 4676 0.01[0.00, 0.01
Henry 2017 e 17 5807 0.00 [0.00, 0.00
Hollenbeck 2011  m ! 41 3082 0.01[0.01, 0.01
Jain 2015 n. 37 2488 0.01[0.01, 0.02
Johnstone 2008 | I 1 193 0.01[0.00, 0.02
Lopardo 2002 —a— 3 92 0.03[0.00, 0.07
Luchsinger 2013 i 13 356 0.04 [0.02, 0.06
Luna 2004 . 9 697 0.01[0.00, 0.02
Marrie 2003 ' —_— 28 85 0.33[0.23, 0.43
Marrie 1996 - 1 149 0.01[0.00, 0.02
Marston 1997 B 47 2776 0.02[0.01, 0.02
McNally 2000 [ S— 14 99 0.14 [0.07, 0.21
Micek 2007 —— 8 208 0.04 [0.01, 0.06
Mundy 1995 i 13 385 0.03[0.02, 0.05
Palombini 1997 : 2 15 0.13[0.00, 0.31
Park 2001 HH 18 522 0.03[0.02, 0.05
Penafiel 2016 » 1 240 0.00 [0.00, 0.01
Plouffe 1996 = 3 8 298 0.03 [0.01, 0.05
Rocha 2000 —— 4 69 0.06 [0.00, 0.11
Tan 2000 n 43 2750 0.02 [0.01, 0.02
Touray 2014 i 6 266 0.02 [0.00, 0.04
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Figure S9. Forest plot of The Americas studies showing proportions of Legionella as the causative agent to CAP.
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Figure S10. Baujat plot showing the contribution of each study to the overall Q-statistics for heterogeneity on the
horizontal axis verses the influence of each study on the vertical axis. The influence of each study is defined as the
standardized squared difference between the overall estimate based on a fixed-effects model. The numbers refer to the
studies listed in Table S1.
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Figure S11. Funnel plot to evaluate publication bias (all studies)
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Figure S12. Funnel plot (Trim and Fill)
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