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Fig. S1. PRISMA flow diagram.
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Fig. S2. Seasonal proportion of symptomatic respiratory infections
attributable to hMPV among older adults per region.

Events per 100

Author, year Respiratory disease Population/Age Events/N observations Proportion (%) [95% Cl]
Seasonal data: Western-Pacific :

Druce 2005 RTISS IP/60+ 3/603 = 04 [0.1; 1.3
Druce 2005 RTISS Other/60+ 4107 —— 3.7 [1.0; 9.3
Ikematsu 2012 ARI/ARD OP/50+ 2/401 = 0.5 [0.1; 1.8
Kurai 2022 ARI/ARD Community/65+ 12/459 = 26 [14; 45
Random effecgs model > 1.2 [0.5; 31
Heterogeneity: 1° = 78%, <* = 0.6888, 7 = 13.39 (p = 0.004) :

Seasonal data: Europe

Gioula 2010 ILI OP/60+ 1/21 4.8[0.1;23.8
Guido 2011 ILI Community/65+ 3/42 —_— 7.1[1.5;19.5
Kaaijk 2022 ILI Community/60+ 16/254 — 6.3 [3.6; 10.0
Kaye 2006 RTISS OP/55-64 4/64 — 6.2 [1.7;15.2
Kaye 2006 RTISS OP/65-74 2181 ——— 25 [0.3; 86
Kaye 2006 RTISS OP/75+ 10/141 — 7.1[35; 127
Korsun 2021 ARI/ARD OP/e5+ 025 = 0.0 [0.0;13.7
Korsun 2021 ARI/ARD IP/65+ 8/240 - 3.3 [14; 65
Kozinska 2022 COVID suspicion ~ Community/65+  2/422 =+ 0.5 [0.1; 1.7
Loubet 2021 ILI IP/65+ 76/1,980 = 3.8 [3.0; 4.8
Reiche 2014 ILI OP/60+ 24/524 - 46 [3.0; 6.7
Souty 2019 ILI OP/65+ 22/337 —_ 6.5 [4.1, 9.7
Subissi 2021 ILI Both/65+ 3124 ——— 24 [05; 6.9
Subissi 2021 SARI Both/65+ 112/2,105 i 53 [44; 64
Tanner 2012 ARI/ARD Both/65+ 25/449 i 56 [3.6; 8.1
Van Beek 2017 ILI Community/60+  39/401 o 9.7 [7.0; 13.1
Random effectés model ) ) - 4.5 [3.3; 6.0
Heterogeneity: I” = 66%, 1~ = 0.2474, ;= 43.88 (p < 0.001) :

Seasonal data: North America :

Gilca 2014 NR IP/65-74 10/140 — 7135127
Gilca 2014 NR IP/75+ 12/334 = 36 [1.9; 6.2
Sundaram 2014 ARI/ARD Both/50+ 144/2 225 . ) 6.5 [5.5; 7.6
Walsh 2008 RTI IP/65+ 118/1,471 L = 8.0 [6.7; 95
Widmer 2012 ARI/ARD IP/50+ 23/508 - 45 [2.9; 6.7
Widmer 2014 RTISS Both/50+ 23/644 . o 36 [23; 63
Zimmerman 2014 URTI OP/50+ 15/142 s — 10.6 [6.0; 16.8
Random effects model | ) B 5.8 [4.4; 7.6
Heterogeneity: I” = 77%, t* = 0.1043, y; = 25.93 (p < 0.001) !

Random effects model <> 4.0 [2.9; 5.3]

Heterogeneity: /° = 78%, 1* = 0.4899, 32, = 120.92 (p < 0.001) f T T T 1

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; Cl: Confidence interval; hMPV: Human metapneumovirus;
ILI: Influenza-Like lliness; IP: Inpatient; NR: Not Reported; OP: Outpatient; RTI: Respiratory Tract Infection; RTISS: Respiratory
Tract Infection Signs and Symptoms; SARI: Severe Acute Respiratory Infection; URTI: Upper Respiratory Tract Infection. Druce
2005: this study has been categorised as “Other” in the forest plot due to the absence of specific information regarding the
surveillance method (community-based or medically attended). The study, titled “Victoria-wide Influenza Surveillance
Program,” does not provide clarity on this aspect. ‘Both’ indicates studies where the population receiving medical attention
included cases from outpatient and inpatient settings.



Fig. S3. Annual proportion of symptomatic respiratory infections
attributable to hMPV among older adults per region.

Events per 100

Author, year Respiratory disease Population/Age Events/N observations Proportion (%) [95% CI]
Annual data: Western-Pacific

Varghese 2018 ILI OP/50-64 40/824 —_— 49 [3.5; 6.6]
Varghese 2018 ILI OP/65+ 18/447 — 40 [24; 6.3
Annual data: Europe

Ambrosioni 2014 NR Both/65+ 27/1,039 — 26 [1.7; 3.8]
Saarela 2020 RTISS IP/65+ 9/476 —--—.- 1.9 [0.9; 3.6]
Annual data: North America

Howard 2021 CAP IP/50-64 19/736 —_— 26 [1.6; 4.0]
Howard 2021 CAP IP/65-79 22/479 -—— 46 [2.9; 6.9]
Howard 2021 CAP IP/80+ 3/284 —— 1.1 [0.2; 3.1]
Litwin 2014 RTISS OP/50+ 2/52 T 3.8 [0.5;13.2]
Radin 2014 SARI, Other Both/50+ 2/154 ———— 1.3 [0.2; 48]
Russell 2018 ILI, ARI/ARD Community/50+ 3/66 451[0.9;12.7]
Russell 2018 ILI, ARI/ARD Both/50+ 8/147 —_ 54 [2.4,104]
Wansaula 2016 SARI IP/50-64 5/80 6.2 [2.1;14.0]
Wansaula 2016 SARI IP/65+ 13/156 : 8.3 [4.5;13.8]
Zimmerman 2022 ARI/ARD IP/50-64 183/6,354 B 29 [2.5; 3.3]
Zimmerman 2022 ARI/ARD IP/65+ 550/15,518 : 3.5 [3.3; 3.8
Random effects model L 3.5 [2.6; 4.6]
Heterogeneity: /> = 67%, <° = 0.1325, 32, = 30.58 (p < 0.001) :

Random effects model < 34 [2.7; 4.2]
Heterogeneity: I* = 66%, <° = 0.1065, 32, = 41.49 (p < 0.001) 1 T

2 4 6 8 10 12

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; CAP: Community-Acquired Pneumonia; Cl: Confidence
interval; hMPV: Human metapneumovirus; ILI: Influenza-Like lliness; IP: Inpatient; NR: Not Reported; OP: Outpatient; RTISS:
Respiratory Tract Infection Signs and Symptoms; SARI: Severe Acute Respiratory Infection. ‘Both’ indicates studies where the
population receiving medical attention included cases from outpatient and inpatient settings.



Fig. S4. Seasonal proportion of symptomatic respiratory infections

attributable to hMPV among older adults per age group.

Author, year

Seasonal data: 60+

Druce 2005 RTISS
Druce 2005 RTISS
Gioula 2010 ILI
Kaaijk 2022 ILI
Reiche 2014 ILI
Van Beek 2017 ILI

Random effects model
Heterogeneity: /> = 85%, t° = 0.8997, p < 0.001

Seasonal data: 65-74

Gilca 2014 NR
Kaye 2006 RTISS
Seasonal data: 75+

Gilca 2014 NR
Kaye 2006 RTISS
Seasonal data: 65+

Guido 2011 ILI
Korsun 2021 ARI/ARD
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Random effects model
Heterogeneity: 1> = 81%, t° = 0.3505, p < 0.001

Seasonal data: 50+

Ikematsu 2012 ARI/ARD
Sundaram 2014 ARI/ARD
Widmer 2012 ARI/ARD
Widmer 2014 RTISS
Zimmerman 2014 URTI

Random effects model
Heterogeneity: 1> = 85%, t° = 0.7594, p < 0.001

Seasonal data: 55-64
Kaye 2006 RTISS

Random effects model
Heterogeneity: 1> = 78%, t° = 0.4899, p < 0.001
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[3.5; 12.7]
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6.2)
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[1.5;19.5]
[0.0; 13.7]

[1.4;
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[14;
[3.0;
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[4.4;
[3.6;
6.7,
[2.5;
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[5.5;
[2.9;
[2.3;

6.5]
17]
45)
4.38)
9.7)
6.9]
6.4]
8.1]
9.5]
5.7]

1.8]
7.6]
6.7]
5.3]

[6.0; 16.8]

[1.8;
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[1.7;15.2]

[2.9;

5.3]

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; Cl: Confidence interval; hMPV: Human metapneumovirus;
ILI: Influenza-Like lliness; IP: Inpatient; NR: Not Reported; OP: Outpatient; RTI: Respiratory Tract Infection; RTISS: Respiratory
Tract Infection Signs and Symptoms; SARI: Severe Acute Respiratory Infection; URTI: Upper Respiratory Tract Infection. Druce
2005: this study has been categorised as “Other” in the forest plot due to the absence of specific information regarding the
surveillance method (community-based or medically attended). The study, titled “Victoria-wide Influenza Surveillance
Program,” does not provide clarity on this aspect. ‘Both’ indicates studies where the population receiving medical attention
included cases from outpatient and inpatient settings.



Fig. S5. Annual proportion of symptomatic respiratory infections
attributable to hMPV among older adults per age group.

Events per 100

Author, year Respiratory disease Population/Country Events/N observations Proportion (%) [95% CI]
Annual data: 65+ :

Ambrosioni 2014 NR Both/Switzerland ~ 27/1,039 = 26 [1.7; 3.8]
Saarela 2020 RTISS IP/Finland 9/476 —'—r 1.9 [0.9; 3.6]
Varghese 2018 ILI OP/Australia 18/447 - 4.0 [2.4; 6.3]
Wansaula 2016 SARI IP/USA 13/156 P — 8.3 [4.5; 13.8]
Zimmerman 2022 ARIARD IP/USA 550/15,518 3.5 [3.3; 3.8]
Random effects model - 3.5 [2.4; 5.0]
Heterogeneity: I = 76%, ©* = 0.1318, p = 0.002 :

Annual data: 50-64 :

Howard 2021 CAP IP/USA 19/736 — 26 [1.6; 4.0]
Varghese 2018 ILI OP/Australia 40/824 ‘—-'— 49 [3.5; 6.6]
Wansaula 2016 SARI IP/USA 5/80 ; 6.2 [2.1;14.0]
Zimmerman 2022 ARI/ARD IP/USA 183/6,354 = 29 [2.5; 3.3]
Random effects model "- 3.4 [25; 4.7]
Heterogeneity: 12 = 76%, * = 0.0525, p = 0.006 :

Annual data: 65-79 B

Howard 2021 CAP IP/USA 22/479 — 46 [2.9; 6.9
Annual data: 80+

Howard 2021 CAP IP/USA 3/284 —=—; 1.1 [0.2; 3.1]
Annual data: 50+ :

Litwin 2014 RTISS OP/USA 2/52 - 3.8 [0.5;13.2]
Radin 2014 SARI, Other Both/USA 2/154 ———— 1.3 [0.2; 4.6
Russell 2018 ILI, ARVARD Community/USA 3/66 ' 45 [0.9;12.7]
Russell 2018 ILI, ARI/ARD Both/USA 8/147 - 5.4 [2.4,104]
Random effects model - 3.5 [1.9; 6.2]
Heterogeneity: 12 = 13%, % = 0.0704, p = 0.327 :

Random effects model < 3.4 [2.7; 4.2]
Heterogeneity: I = 66%, <° = 0.1065, p < 0.001 f LN B

2 4 6 8 10 12

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; CAP: Community-Acquired Pneumonia; Cl: Confidence
interval; hMPV: Human metapneumovirus; ILI: Influenza-Like lliness; IP: Inpatient; NR: Not Reported; OP: Outpatient; RTISS:
Respiratory Tract Infection Signs and Symptoms; SARI: Severe Acute Respiratory Infection. ‘Both’ indicates studies where the
population receiving medical attention included cases from outpatient and inpatient settings.



Fig. S6. Annual proportion of symptomatic respiratory infections
attributable to hMPV among patients with immunosuppression.

Events per 100

Author Year Country/Population/Age Respiratory disease Events/Total observations Proportion (%) [95% CI]
Annual data: HT H

D Angelo 2016 USA/ Both /18+ CRV 2118 - 1.7 [0.2; 6.0
Egli 2012 Switzerland/ Both /18+ LRTI 8/93 —— 86 [3.8,16.2
Englund 2006 USA/ Both /18+* LRTI, CAP 5/163 - 3.1 [10; 7.0
Ogimi 2022 USA/ Both /18+ URTI, LRTI 74/1,102 = 6.7 [53; 84
Spahr 2018 Switzerland/ Both /18+* URTI, LRTI 22/103 : — 214 [13.9; 30.5]
Random effect‘,s model . ) ——— 6.3 [2.9;13.1

Heterogeneity: /° = 89%, t* = 0.7114, y, = 35 (p < 0.001)

Annual data: HM

Mller 2009 Germany/ Both /20+ CAP 1/51 - 2.0 [0.0; 104
Schnell 2012 France/ IP /18+* ARF 6/100 —_ 6.0 [2.2;126
Williams 2005 Spain/ Community /23+ URTI, LRTI 22/251 —— 8.8 [5.6;13.0
Random eﬁecgs model ) 5 - 7.2 [5.1;10.2

Heterogeneity: /° = 29%, ©“ = 0, y; = 3 (p = 0.246)

Annual data: ST

Hopkins 2008 Australia/ Both /18+ ILI, URTI, RVI 19/199 —— 9.5 [5.8; 14.5]
Kumar 2005 Canada/ OP /18+* RTI 1/50 = 2.0 [0.1;10.6
Kumar 2010 USA/ Both /18+* LRTI, RVI 0/21 —_— 0.0 [0.0; 16.1

Niggli 2016 Switzerland/ Both /13+ RTI 15/211 — 7.1 [4.0,11.5
Sayah 2013 USA/ OP /18+* CRV 4/59 — 6.8 [1.9;16.5
Weinberg 2010 USA/ Both /26+ URTI, LRTI 7112 - 6.2 [2.5;12.5
Random effecgs model ) - 7.1 [5.3; 9.3
Heterogeneity: /” = 0%, t* = < 0.0001, %5 = 3 (p = 0.640)

Annual data: HIV

Elabbadi 2020 France/ IP /18+* Other 1123 = 08 [0.0; 44
Garbino 2008 Switzerland/ Both /24+ ILI, URTI, CAP, RTISS 1/59 5 1.7 [0.0; 9.1

Klein 2010 Canada/ OP /23+ RTI 6/49 —_— 12.2 [4.6,24.8
Mdiller 2009 Germany/ Both /18+ CAP 0/50 —_— 0.0 [0.0; 7.1

Random effects model 5 ) — 1.7 [0.3; 9.2
Heterogeneity: I = 67%, t° = 1.7519, 35 =9 (p = 0.029)

Annual data: Mix IC

Mdiller 2009 Germany/ Both /25+ CAP 0/27 — 0.0 [0.0; 128
Reckziegel 2020 Germany/ IP /18+ RTI 2/188 | o 1.1 [0.1; 3.8
Saarela 2020 Finland/ IP /16+ RTISS 7/295 - 24 [1.0; 48
Widmer 2014 USA/ Both /18+ RTISS 24/680 * 356 [23; 52
Random eﬁectzs model > 4.1 [2.7; 6.2]

Heterogeneity: /° = 74%, < = 0.6362, 12, = 81 (p < 0.001) [ B B B B
0 5 10 15 20 25 30

CAP: Community-Acquired Pneumonia; Cl: Confidence interval; CRV: Community Respiratory Viruses; HM: Haematological
Malignancies; HT: Haematopoietic transplant; hMPV: Human metapneumovirus; ILI: Influenza-Like lliness; IP: Inpatient; LRTI:
Lower Respiratory Tract Infection; OP: Outpatient; RTIl: Respiratory Tract Infection; RTISS: Respiratory Tract Infection Signs
and Symptoms; RVI: Respiratory Viral Infection; ST: Solid transplant; URTI: Upper Respiratory Tract Infection. *Note: For age
categories marked with an asterisk (*), the lower limit was assumed, as it was not explicitly stated within the article.
Mean/medians far above the lower limit of our scope were considered. ‘Both’ indicates studies where the population receiving
medical attention included cases from outpatient and inpatient settings. Saarela 2020: Previously or currently treated cancer
(except skin cancer other than melanoma), immunosuppressive medication as a minimum 5 mg of daily prednisolone, primary
immune deficiency requiring immunoglobulin treatment, human immunodeficiency virus infection, liver cirrhosis, organ
transplantation, splenectomy; Widmer 2014: Immunodeficiency (Transplant, cancer, splenectomy, HIV/AIDS, steroid use,
chemotherapy, immunosuppression) and cardiovascular disease.



Fig. S7. Seasonal proportion of symptomatic respiratory infections
attributable to hMPV among high-risk populations per region.

Events per 100

Author Year Country/Population/Age HR type Respiratory disease Events/Total observations Proportion (%)  [95% Cl]
Seasonal data: Western-Pacific :

Jones 2022 Australia/ LTCF /59+  Institutionalized older adults LI 10/55 | — 18.2 [9.1;30.9]
Seasonal data: Europe :

Almansa 2012 Spain/ IP 118+* COPD AEC 2/57 2 35 [04;121
Chasqueira 2018 Portugal/ LTCF /59+  Institutionalized older adults ARIARD 11/188 - 59 [3.0,10.2
De La Puerta 2021 Spain/ Both /13+ HT URTI, LRTI 22/406 = 54 [34; 81
Gottlieb 2009 Germany/ OP /18+ ST URTI, LRTI, RVI 6/447 H 13 [05; 2.9
Masse 2017 France/ LTCF /60+  Institutionalized older adults ARI/ARD 37T - 28 [06; 8.0
Moret 2021 Switzerland/ Both /18+ HT RVI 166 = 15 [00; 8.2
Ruiz Gonzalez 2022 Spain/ IP 118+* COPD AEC 4127 = 31 [09; 79
Te Wierik 2012 Netherlands/ LTCF /83+ Institutionalized older adults RTISS 718 H — 38.9 [17.3;64.3
Vos 2019 Netherlands/ OP /18+ Mix IC RTI 14/570 i 25 [13; 41
Random effectls mm:lel2 s > 39 [2.0; 7.5]
Heterogeneity: I = 83%, t* = 0.9031, x, = 48 (p < 0.001) :

Seasonal data: North America :

Boivin 2007 Canada/ LTCF /59+  Institutionalized older adults ILI 6/364 B 16 [06; 3.6
Dare 2007 USA/ OP /22+ ST RTISS 4/78 - 51 [1.4,12.6
Hamelin 2005 Canada/ Both /39+ COPD CAP, AEC 4/47 -~ 85 [2.4;204
Louie 2007 USA/LTCF /50+*  Institutionalized older adults ARIARD 5/26 —— 19.2 [6.6;39.4
Martinello 2006 USA/ IP 118+* COPD AEC 6/50 —— 120 [4.5,24.3
Walsh 2008 USA/ OP /18+ Mix non-IC RTI 30/524 = 57 [3.9 81
Widmer 2012 USA/IP /50+ Mix IC ARIARD 9241 L 37 [1.7,7.0
Random effects model | s > 57 [3.3; 97
Heterogeneity: I = 74%, 1* = 0.4167, y, = 23 (p < 0.001) :

Random effecgs model2 : * 51 [3.2; 7.9]
Heterogenelty: I = 82%, * = 0.7935, y1, = 89 (p < 0.001)

10 20 30 40 50 60

AEC: Acute Exacerbation of COPD; ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; CAP: Community-
Acquired Pneumonia; CI: Confidence interval; COPD: Chronic Obstructive Pulmonary Disease; HR: High Risk; HT:
Haematopoietic transplant; hMPV: Human metapneumovirus; IC: Immunocompromised; ILI: Influenza-Like lliness; IP:
Inpatient; LTCF: Long-Term Care Facility; LRTI: Lower Respiratory Tract Infection; OP: Outpatient; RTI: Respiratory Tract
Infection; RTISS: Respiratory Tract Infection Signs and Symptoms; RVI: Respiratory Viral Infection; ST: Solid transplant; URTI:
Upper Respiratory Tract Infection. *Note: For age categories marked with an asterisk (*), the lower limit was assumed, as it
was not explicitly stated within the article. Mean/medians far above the lower limit of our scope were considered. ‘Both’ indicates
studies where the population receiving medical attention included cases from outpatient and inpatient settings. Widmer 2014:
Immunodeficiency (Transplant, cancer, splenectomy, human immunodeficiency virus/acquired immunodeficiency syndrome,
steroid use, chemotherapy, immunosuppression) and cardiovascular disease; Vos 2019: Immunocompromised status.



Fig. S8. Annual proportion of symptomatic respiratory infections
attributable to hMPV among high-risk populations per region.

Events per 100
Author Year Country/Population/Age HR type Respiratory disease Events/Total observations Proportion (%) [95% CI]

Annual data: Western-Pacific :
Hopkins 2008 Australia/ Both /18+ ST ILI, URTI, RVI 19/199 -

9.5 [5.8;
likura 2015 Japan/ IP /18+ Asthma AEA 3/48 —— 6.2 [1.3;
Kan 2022 Japan/ Both /20+ Asthma AEC, AEA 4/64 —_— 62 [1.7;
Kan 2022 Japan/ Both /40+ COPD AEC, AEA 7/44 15.9 [6.6;
Murphy 2013 Australia/ OP /18+ Asthma RTI 15/168 — 89 [5.1;
Saraya 2017 Japan/ OP /18+ Asthma AEA 3/57 —— 53 [1.1;
Saraya 2017 Japan/ IP /18+ Asthma AEA 6/49 122 [486
Random effe mode! R - 9.1 [7.1;
Heterogeneity: /“ = 0%, <* = 0, z, = 5.03 (p = 0.540)
Annual data: Europe
Bjerregaard 2016 Denmark/ OP /16+ Asthma AEA 1/88 _— 1.1 [0.0; 6.2]
Dimopoulos 2012 Greece/ IP /18+ COPD AEC 5/200 - 25 [08; 57|
Egli 2012 Switzerland/ Both /18+ HT LRTI 8/93 — 8.6 [3.8;16.2]
Elabbadi 2020 France/ IP /18+* HIV Other 1123 - 08 [0.0; 44]
Garbino 2008 Switzerland/ Both /24+ HIV ILI, URTI, CAP, RTISS 1/59 - 1.7 [0.0; 9.1]
Kherad 2010 Switzerland/ IP /18+* COPD AEC 7/86 — 8.1 [3.3;16.1]
Mc Manus 2008 UK/ IP /18+* COPD AEC, RVI 2/136 = 15 [0.2; 5.2]
Maller 2009 Germany/ Both /18+ HIV CAP 0/50 — 0.0 [0.0; 7.1]
Mller 2009 Germany/ Both /20+ HM CAP 1/51 —_— 2.0 [0.0; 10.4]
Maller 2009 Germany/ Both /25+ Mix IC CAP 0/27 — 0.0 [0.0;12.8]
Niggli 2016 Switzerland/ Both /13+ ST RTI 15/211 —=—— 7.1 [4.0;11.5]
Papi 2006 Italy/ OP /18+* COPD AEC 3/64 — 4.7 [1.0;13.1]
Perotin 2013 France/ Both /18+* COPD AEC 8/45 —_— 17.8 [8.0, 32.1]
Reckziegel 2020 Germany/ IP /18+ Mix IC RTI 2/188 L 1.1 [0.1; 3.8]
Rohde 2005 Germany/ IP /41+ COPD RTISS, AEC 3/130 - 23 [05; 6.6]
Saarela 2020 Finland/ IP /116+ Mix IC RTISS 71295 Ly 24 [1.0; 48]
Saarela 2020 Finland/ IP /16+ COPD, Asthma RTISS 1/64 -— 16 [0.0; 84]
Schnell 2012 France/ IP /18+* HM ARF 6/100 - 60 [2.2;126
Spahr 2018 Switzerland/ Both /18+* HT URTI, LRTI 22/103 — 21.4 [13.9; 30.5]
Verduyn 2019 France/ IP /18+ Asthma AEA 5/82 - 6.1 [2.0;13.7]
Williams 2005 Spain/ Community /23+ HM URTI, LRTI 22/251 — 8.8 [5.6;13.0
Random effects model s 2 - 3.5 [2.2; 5.7
Heterogeneity: /* = 76%, 1° = 0.8671, 1, = 83.86 (p < 0.001)
Annual data: North America
Beckham 2005 USA/IP 118+* COPD AEC 0/29 —_— 0.0 [0.0; 11.9]
Beckham 2005 USA/ OP /18+* COPD AEC 0/88 — 0.0 [0.0; 4.1
D Angelo 2016 USA/ Both /18+ HT CRV 2118 - 1.7 [0.2; 6.0
Englund 2006 USA/ Both /18+* HT LRTI, CAP 5/163 - 31 [1.0; 7.0
Klein 2010 Canada/ OP /23+ HIV RTI 6/49 — 12.2 [4.6;24.8
Kumar 2005 Canada/ OP /18+* ST RTI 1/50 _-—— 2.0 [0.1;106
Kumar 2010 USA/ Both /18+* ST LRTI, RVI 0/21 r—— 0.0 [0.0;16.1]
Ogimi 2022 USA/ Both /18+ HT URTI, LRTI 74/1,102 (- 6.7 [5.3; 84]
Sayah 2013 USA/ OP /18+* ST CRV 4/59 — 6.8 [1.9;165
Weinberg 2010 USA/ Both /26+ ST URTI, LRTI 7112 —— 6.2 [2.5;125
Widmer 2014 USA/ Both /18+ Mix IC RTISS 24/680 = 35 [23; 5.2
Widmer 2014 USA/ Both /18+ cv RTISS 14/427 = 33 [1.8; 54
Williams 2005 a USA/IP 119+ COPD AEA 71101 - 6.9 [2.8;138
Random effects model > 4.0 [2.7; 5.7]
Heterogeneity: I = 47%, < = 0.1980, 15, = 22.55 (p = 0.032)
Random effects model > 4.3 [3.2; 57)

Heterogeneity: /* = 68%, 1° = 0.5857, 12, = 125.60 (p < 0.001) T LI
0 5 10 15 20 25 30

AEA: Acute Exacerbation of Asthma; AEC: Acute Exacerbation of COPD; ARF: Acute Respiratory Failure; CAP: Community-
Acquired Pneumonia; Cl: Confidence interval; COPD: Chronic Obstructive Pulmonary Disease; CRV: Community Respiratory
Viruses; CV: Cardiovascular Disease; hMPV: Human metapneumovirus; HIV: Human Immunodeficiency Virus; HM:
Haematological Malignancies; HR: High Risk; HT: Haematopoietic transplant; IC: Immunocompromised; ILI: Influenza-Like
lliness; IP: Inpatient; LRTI: Lower Respiratory Tract Infection; OP: Outpatient; RTI: Respiratory Tract Infection; RTISS:
Respiratory Tract Infection Signs and Symptoms; RVI: Respiratory Viral Infection; ST: Solid transplant; URTI: Upper
Respiratory Tract Infection. *Note: For age categories marked with an asterisk (*), the lower limit was assumed, as it was not
explicitly stated within the article. Mean/medians far above the lower limit of our scope were considered. ‘Both’ indicates studies
where the population receiving medical attention included cases from outpatient and inpatient settings. Saarela 2020:
Previously or currently treated cancer (except skin cancer other than melanoma), immunosuppressive medication as a
minimum 5 mg of daily prednisolone, primary immune deficiency requiring immunoglobulin treatment, HIV infection, liver
cirrhosis, organ transplantation, splenectomy; Widmer 2014: Immunodeficiency (Transplant, cancer, splenectomy,
HIV/acquired immunodeficiency syndrome, steroid use, chemotherapy, immunosuppression) and cardiovascular disease.



Fig. S9. Proportion of hospitalisations among hMPV-positive high-risk
patients by region.

Events per 100

Author Year Country/Population/Age HR type Respiratory disease Events/Total observations Proportion (%)  [95% ClI]
Western-Pacific :

Jones 2022 Australia/ LTCF /50+* Institutionalized older adults ILI 3/6 : 50.0 [11.8; 88.2)
Hopkins 2008 Australia/ Both IP & OP /18+ ST ILI, URTI, RVI 12119 — 63.2 [38.4; 83.7]
Europe :

De la Puerta 2021 Spain/ Both IP & OP /13+ HT URTI, LRTI 4/22 — 182 [5.2; 40.3]
Egli 2012 Switzerland/ Both IP & OP /27+ HT LRTI 718 -— 87.5 [47.3; 99.7]
Moret 2021 Switzerland/ Both IP & OP /18+* HT RVI 11 —_— 100.0 [2.5;100.0]
Spahr 2018 Switzerland/ Both IP & OP /18+* HT URTI, LRTI 10/22 —— 455 [24.4; 67.8]
Garbino 2008 Switzerland/ Both IP & OP /18+* HIV ILI, URTI, CAP, RTISS n —_— 100.0 [2.5; 100.0]
Mller 2009 Germany/ Both IP & OP /20+ HM CAP 11 _— 100.0 [2.5; 100.0]
Peghin 2017 Spain/ Both IP & OP /18+ ST RVI 5/16 —_— 31.2 [11.0; 58.7]
de Zwart 2020 Netherlands/ Both IP & OP /18+* ST NR 17/46 —— 37.0 [23.2; 52.5]
Random effects model . 4 ————— 46.8 [25.5; 69.3]
Heterogeneity: /° = 25%, t° = 0.6645, 1; = 9.36 (p = 0.228) 5

North America :

D'Angelo 2016 United States/ Both IP & OP /18+* HT CRV infection 12 -_— 500 [1.3; 98.7]
El Chaer 2017 United States/ Both IP & OP /16+ HT ARI/ARD 21/30 — 70.0 [50.6; 85.3]
Englund 2006 United States/ Both IP & OP /24+ HT LRTI, CAP 4/5 —_— 80.0 [28.4; 99.5]
Walsh 2008 United States/ OP /18+* Mix non-IC RTI 117 - i 59 [0.1; 28.7]
Hamelin 2005 Canada/ Both IP & OP /39+ Mix IC CAP, AEC 6/6 — 100.0 [54.1; 100.0]
Klein 2010 Canada/ OP /23+ HIV RTI 0/6 — 0.0 [0.0; 45.9]
Sumino 2005 United States/ Both IP & OP /31+ Mix IC RTISS, Other 3/4 S 75.0 [19.4; 994]
Weinberg 2010 United States/ Both IP & OP /26+ ST URTI, LRTI 1/4 — 25.0 [0.6; 80.6]
Random effecgs model s 3 ———— 48.3 [15.5; 82.6]
Heterogeneity: /° = 49%, " = 4.0685, y; = 13.64 (p = 0.058) :

Random effecgs model e 51.4 [33.2; 69.3]

/T T 1

Heterogeneity: I = 46%, ©* = 1.6325, 2, = 31.44 (p = 0.018)
0 20 40 60 80 100

AEC: Acute Exacerbation of Chronic Obstructive Pulmonary Disease (COPD); ARI/ARD: Acute Respiratory Infection/Acute
Respiratory Disease; CAP: Community-Acquired Pneumonia; Cl: Confidence interval; CRV infection: Community Respiratory
Viruses infection; HM: Haematological Malignancies; HR: High Risk; HT: Haematopoietic Transplant; hMPV: Human
metapneumovirus; IC: Immunocompromised; ILI: Influenza-Like lliness; IP: Inpatient; LTCF: Long-Term Care Facility; LRTI:
Lower Respiratory Tract Infection; NR: Not Reported; OP: Outpatient; RTI: Respiratory Tract Infection; RTISS: Respiratory
Tract Infection Signs and Symptoms; RVI: Respiratory Viral Infection; ST: Solid transplant; URTI: Upper Respiratory Tract
Infection. *Note: For age categories marked with an asterisk (*), the lower limit was assumed, as it was not explicitly stated
within the article. Mean/medians far above the lower limit of our scope were considered. ‘Both’ indicates studies where the
population receiving medical attention included cases from outpatient and inpatient settings. Walsh 2008: congestive heart
failure and lung diseases; Sumino 2005: Leukaemia, lung and heart transplant recipients; Hamelin 2005: COPD, Asthma,
cardiac heart failure.



Fig. S10. Intensive care unit admission proportion among hMPV-
positive high-risk adults by type of high-risk population.

Author Year Country/Population/Age
HT

El Chaer 2017 United States/ Both IP & OP /16+
Spahr 2018 Switzerland/ Both IP & OP /18+*
Egli 2012 Switzerland/ Both IP & OP /27+

Random effects mode] )
Heterogeneity: /° = 0%, 1" = 0, x; = 1.14 (p = 0.564)

ST

Peghin 2017 Spain/ IP /18+

HM

Barral 2022 Switzerland/ Both IP & OP /18+*
Kapandji 2023 France/ NR /18+*

Mix IC

O'Gorman 2006 United Kingdom/ Both IP & OP /18+*
Hamelin 2005 Canada/ IP /39+

COPD

Martinello 2006 United States/ IP /18+*

Random effects model 5 5
Heterogeneity: I = 34%, 1° = 0, y, = 12.14 (p = 0.145)

AEC: Acute Exacerbation of COPD; ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; CAP: Community-
Acquired Pneumonia; CI: Confidence interval; COPD: Chronic Obstructive Pulmonary Disease; HM: Haematological
Malignancies; HR: High Risk; HT: Haematopoietic transplant; hMPV: Human metapneumovirus; IC: Immunocompromised; IP:
Inpatient; LRTI: Lower Respiratory Tract Infection; NR: Not Reported; OP: Outpatient; RVI: Respiratory Viral Infection; ST:
Solid transplant; URTI: Upper Respiratory Tract Infection. *Note: For age categories marked with an asterisk (*), the lower limit
was assumed, as it was not explicitly stated within the article. Mean/medians far above the lower limit of our scope were
considered. ‘Both’ indicates studies where the population receiving medical attention included cases from outpatient and
inpatient settings. Mix IC Hamelin 2005: COPD, Asthma, cardiac heart failure; O’'Gorman 2006: COPD, Rheumatoid arthritis,

polymyalgia rheumatica, and cardiac pacemaker.
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Fig. S11. Case fatality rate among hMPV-positive high-risk adults by

Events per 100

Author Year Population/Age HR type Respiratory disease Fatality type Events/Total observations Proportion (%) [95% CI]
Western-Pacific :

Hopkins 2008 Both/18+ ST ILI, URTI, RVI NR 0/19 - 0.0 [0.0; 17.6]
Jones 2022 LTCF/59+ Institutionalized older adults Lt All cause 4/10 i 40.0 [12.2; 73.8]
Kan 2022 Both/40+ Asthma AEC, AEA HMPV-related 0/7 —— 0.0 [0.0; 41.0]
Kan 2022 Both/40+ COPD AEC, AEA HMPV-related 0/4 L EE— 0.0 [0.0; 60.2]
Random eﬂecgs mode| mr——— 1.1 [0.0; 81.2]
Heterogeneity: /“ = 0%, 1“ = 8.5602, 1; =0 (p = 1.000)

Europe :

De la Puerta 2021 Both/13+ HT URTI, LRTI All cause 0/22 _-—— 0.0 [0.0; 15.4]
Moret 2021 IP/18+ HT Vi NR 0/1 -—— 0.0 [0.0; 97.5]
Spahr 2018 Both/18+* HT URTI, LRTI HMPV-related 2/22 - 9.1 [1.1; 29.2)
Egli 2012 Both/18+ HT RTI HMPV-related 1/8 —-—— 12,5 [0.3; 52.7]
Martino 2005 Both/19+ HT URTI, LRTI In-hospital 2/16 —_ 125 [1.6; 38.3]
Akhmedov 2020 1P/20+ HT LRTI HMPV-related 27 —_—— 286 [3.7; 71.0]
Miller 2009 IP/18+ HT CAP In-hospital 11 -8 100.0 [ 2.5; 100.0]
Williams 2005 IP/23+ HM URTI, LRTI HMPV-related 3/22 —i-— 13.6 [2.9; 34.9]
Kapandji 2023 1P/18+* HM NR In-hospital 8/26 | —— 30.8 [14.3; 51.8]
Barral 2022 Both/18+* HM RVI All cause 2/3 _—m 66.7 [9.4; 99.2]
de Zwart 2020 Both/18+* ST NR HMPV-related 0/46 ] 0.0 [0.0; 7.7]
Peghin 2017 Both/18+ ST RVI All cause 0/18 — 0.0 [0.0; 18.5]
Te Wierik 2012 LTCF/83+ Institutionalized older adults RTISS All cause 1/7 —— 143 [0.4; 57.9]
Garbino 2008 1P/24+ HIV ILI, URTI, CAP, RTISS HMPV-related 0/1 e EE— 0.0 [0.0; 97.5]
Larcher 2005 IP/35+ ST, HT CAP All cause 3/9 -—— 33.3 [7.5; 70.1]
Vidaur 2019 IP/30+ Mix IC & non-IC CAP NR 3/14 - 21.4 [4.7; 50.8]
O'Gorman 2006 Both/18+ Mix IC & non-IC NR All cause 2/5 -— 40.0 [5.3; 85.3]
Random eﬁectls mode! - 13.0 [ 6.6; 24.0]
Heterogeneity: /° = 0%, 1 = 1.2832, y_zo =9.67 (p = 0.883) H

North America {

D'Angelo 2016 Both/18+ HT CRYV infection All cause 0/2 -—— 0.0 [0.0; 84.2)
El Chaer 2017 IP/16+ HT ARI/ARD All cause 2/57 - 35 [04; 12.1]
Renaud 2013 IP/32+ HT LRTI HMPV-related 9/23 ;| —— 39.1 [19.7; 61.5]
Englund 2006 Both/18+* HT LRTI, CAP All cause 4/5 . _—l 80.0 [28.4; 99.5]
Walker 2014 NR/18+ HM NR 110 —— 10.0 [0.3; 44.5)
Weinberg 2010 Both/26+ ST URTI, LRTI NR 017 — 0.0 [0.0; 41.0]
Permpalung 2021 Both/18+* ST URTI, LRTI All cause 0/31 — 0.0 [0.0; 11.2]
Spires 2017 LTCF/50+* Institutionalized older adults Lt HMPV-related 17 —g— 14.3 [0.4,; 57.9]
Boivin 2007 LTCF/59+ Institutionalized older adults LI HMPV-related 3/6 | — 50.0 [11.8; 88.2]
Johnstone 2008 IP/31+ Mix IC & non-IC CAP In-hospital 0/8 — 0.0 [0.0; 36.9]
Martinello 2006 1P/18+* COPD AEC In-hospital 0/6 —— 0.0 [0.0; 45.9]
Hamelin 2005 1P/39+ Mix non-IC CAP, AEC In-hospital 0/6 —— 0.0 [0.0; 45.9]
Random e"ecgs model R ) — 6.1 [1.2; 26.0]
Heterogeneity: /“ = 45%, “ = 4.3896, 1, = 19.92 (p = 0.046) H

Random effects mode| < 9.3 [4.6; 18.0]

| N RN RN UNNNN E—— |

Heterogeneity: 1 = 0%, t* = 2.5642, 72, = 31.26 (p = 0.504)

=}

20 40 60 80 100

AEA: Acute Exacerbation of Asthma; AEC: Acute Exacerbation of COPD; ARI/ARD: Acute Respiratory Infection/Acute
Respiratory Disease; CAP: Community-Acquired Pneumonia; Cl: Confidence interval; COPD: Chronic Obstructive Pulmonary
Disease; CRV infection: Community Respiratory Viruses infection; HM: Haematological Malignancies; HIV: Human
Immunodeficiency Virus; HT: Haematopoietic transplant; hMPV: Human metapneumovirus; IC: Immunocompromised; ILI:
Influenza-Like lliness; IP: Inpatient; LTCF: Long-Term Care Facility; LRTI: Lower Respiratory Tract Infection; NR: Not Reported;
OP: Outpatient; RTI: Respiratory Tract Infection; RTISS: Respiratory Tract Infection Signs and Symptoms; RVI: Respiratory
Viral Infection; ST: Solid Transplant; URTI: Upper Respiratory Tract Infection. *Note: For age categories marked with an asterisk
(*), the lower limit was assumed, as it was not explicitly stated within the article. Mean/medians far above the lower limit of our
scope were considered. ‘Both’ indicates studies where the population receiving medical attention included cases from
outpatient and inpatient settings. Kan 2022: Asthma/COPD; Vidaur 2019: COPD, Asthma, Non-Hodgkin lymphoma, Multiple
myeloma, Heart transplant, Chemotherapy, Pancreas and kidney transplant and Systemic lupus erythematosus; Johnstone
2008: COPD, Asthma, Immunocompromised status: HIV, Congestive heart failure or ischemic heart disease and cancer;
Martinello 2006: COPD; Hamelin 2005: COPD, asthma and cardiac heart failure; O’Gorman 2006: COPD, Rheumatoid arthritis,
polymyalgia rheumatica, and cardiac pacemaker.



Fig. S12. Proportion of hMPV-positive high-risk adults requiring
mechanical ventilation by type of high-risk population.

Events per 100

Author Year Country/Population/Age Respiratory disease Events/Total observations Proportion (%) [95% CI]
Spahr 2018 Switzerland/ NR /18+* URTI, LRTI 0/22 '—-— 0.0 [0.0; 15.4]
El Chaer 2017 United States/ IP /18+* ARI/ARD 2/57 = 3.5 [04; 12.1]
Egli 2012 Switzerland/ Both IP & OP /18+* LRTI 1/8 —i— 125 [0.3; 52.7]
Renaud 2013 United States/ Both IP & OP /18+* LRTI 7123 | — 30.4 [13.2; 52.9]
Random effecgs model -_ 6.8 [1.4; 26.4]
Heterogeneity: /* = 65%, 1° = 1.5630, 13 = 8.68 (p = 0.034) :

ST :

Hopkins 2008 Australia/ Both IP & OP /18+ ILI, URTI, RVI 0/19 - 0.0 [0.0; 17.6]
Permpalung 2021 United States/ Both IP & OP /18+* URTI, LRTI 0/31 - 0.0 [00; 11.2]
HM :

Barral 2022 Switzerland/ Both IP & OP /18+* RVI 0/3 —— 0.0 [0.0; 70.8]
Kapandji 2023 France/ IP /18+* NR 10/26 A 38.5 [20.2; 59.4]
Mix IC !

Johnstone 2008 Canadal/ IP /18+* CAP 0/8 -— 0.0 [0.0; 36.9]
O'Gorman 2006 United Kingdom/ Both IP & OP /18+* NR 2/5 —_— 40.0 [5.3; 85.3]
Sumino 2005 United States/ Both IP & OP /18+ RTISS, Other 2/4 S S— 50.0 [6.8; 93.2]
Random effecgs mode e — 22.6 [4.8; 62.7]
Heterogeneity: /“ = 0%, t° = 1.0787, Zg =0.09 (p = 0.956) :

COPD :

Martinello 2006 United States/ IP /50+ AEC 2/6 —— 333 [43;77.7)

7.8 [2.2; 24.0]

i’

Random effecgs model
Heterogeneity: /° = 24%, t* = 3.0415, 42, = 14.49 (p = 0.207)
0 20 40 60 80 100

*Note: For age categories marked with an asterisk (*), the lower limit was assumed, as it was not explicitly stated within the
article. Mean/medians far above the lower limit of our scope were considered. Both’ indicates instances that required medical
attention in both outpatient and inpatient settings. AEC: Acute Exacerbation of COPD; ARI/ARD: Acute Respiratory
Infection/Acute Respiratory Disease; CAP: Community-Acquired Pneumonia; Cl: Confidence interval; COPD: Chronic
Obstructive Pulmonary Disease; HM: Haematological Malignancies; HT: Haematopoietic Transplant; hMPV: Human
metapneumovirus; IC: Immunocompromised; ILI: Influenza-Like lliness; IP: Inpatient; LRTI: Lower Respiratory Tract Infection;
NR: Not Reported; OP: Outpatient; Other: Other Respiratory Diseases; RTISS: Respiratory Tract Infection Signs and
Symptoms; RVI: Respiratory Viral Infection; ST: Solid Transplant; URTI: Upper Respiratory Tract Infection. Mix IC: includes
haematological malignancies and malignancies, organ, and stem-cell transplantation or with autoimmune disorders combined).



Fig. S13. Proportion of hMPV-positive high-risk adults presenting
pneumonia.

Events per 100

Author Year Country/Population/Age HRtype  Respiratory disease Events/Total observations Proportion (%)  [95% CI]
Peghin 2017 Spain/ Both IP & OP /18+ LT RVI 0/16 — 0.0 [0.0;20.6]
Klein 2010 Canada/ OP /18+ HIV RTI 0/6 E—— 0.0 [0.0;45.9]
Egli 2012 Switzerland/ Both IP & OP /18+ Allogeneic HSCT LRTI 1/8 —— 125 [0.3;52.7]
Larcher 2005 Austria/ IP 118+ LT RTI 5/12 - 417 [15.2,72.3]
Hamelin 2005 Canadal IP /18+ COPD AEC 2/4 —_— 50.0 [6.8;93.2]
Englund 2006 United States/ Both IP & OP /18+ HT LRTI, CAP 4/5 | & — 80.0 [28.4; 99.5)]
Random effects mode) \ —~— 18.4 [3.3; 60.1]
Heterogeneity: I° = 0%, " = 3.6927, y = 4.74 (p = 0.449)

0 20 40 60 80

AEC: Acute Exacerbation COPD, Allogeneic HSCT: Allogeneic Haematopoietic Stem-Cell Transplant; CAP: Community-
Acquired Pneumonia; Cl: Confidence Interval, COPD: Chronic Obstructive Pulmonary Disease; HIV: Human Immunodeficiency
Virus; HR: High Risk, HT: Haematopoietic Transplant; hMPV: Human metapneumovirus; IP: Inpatient; LT: Lung Transplant,
LRTI: Low Respiratory Tract Infection; OP: Outpatient; RTI: Respiratory Tract Infection; RVI: Respiratory Viral Infection. ‘Both’
indicates studies where the population receiving medical attention included cases from outpatient and inpatient settings.



Fig. S14. Proportion of upper respiratory tract infection in hMPV-
positive high-risk adults by high-risk group.

Events per 100

Author Year Country/Population/Age Respiratory disease Events/Total observations Proportion (%) [95% CI]
ST :

Hopkins 2008 Australia/ Both /18+ ILI, URTI, RVI 7119 — 36.8 [16.3; 61.6]
Peghin 2017 Spain/ Both /18+ RVI 8/16 — 50.0 [24.7; 75.3
Permpalung 2021 USA/ IP /18+* URTI, LRTI 15/31 —_— 48.4 [30.2; 66.9
Kumar 2005 Canada/ OP /18+* RTI 171 : 100.0 [2.5; 100.0
Random effects mode R —— 46.3 [34.8; 58.2
Heterogeneity: I = 0%, ™ =0, y; = 0.8 (p = 0.849) :

HT

Spahr 2018 Switzerland/ Both /18+* URTI, LRTI 11/22 —_— 50.0 [28.2; 71.8
Akhmedov 2020 Germany/ Both /18+* URTI, LRTI 17/24 — 70.8 [48.9; 87.4
De la Puerta 2021 Spain/ Both /13+ URTI, LRTI 21/22 —i 955 [77.2; 99.9
D’Angelo 2016 USA/ NR /50+ CRYV infection 172 . 50.0 [1.3; 98.7
Ogimi 2022 USA/ Both /18+ URTI, LRTI 54/74 —— 73.0 [61.4; 826
El Chaer 2017 USA/ Both /16+ ARI/ARD 43/57 —i— 75.4 [62.2; 85.9
Random effects model 5 ) e 73.4 [61.2; 82.9
Heterogeneity: /” = 49%, t° = 0.2549, x; = 9.9 (p = 0.078)

Other (HM/ Mix IC)

Reckziegel 2020 Germany/ Both /18+ RTI 1/2 50.0 [1.3; 98.7])
Williams 2005 Spain/ Both /23+ URTI, LRTI 20/22 —_— 90.9 [70.8; 98.9]
Institutionalized older adults :

UrSi¢ 2016 Slovenia/ LTCF /50+ ARI/ARD 2/4 : 50.0 [6.8; 93.2)
CDC 2013 USA/LTCF /50+ RTI onz — : 0.0 [0.0; 26.5]
Random effects model , . —_— 61.7 [43.5; 77.1]
Heterogeneity: I” = 56%, «~ = 1.3979, y;, = 29.80 (p = 0.005) f T T LI 1

0 20 40 60 80 100

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; Cl: Confidence Interval; CRV infection: Community
Respiratory Viruses infection; IC: Immunocompromised; ILI: Influenza-Like lliness; IP: Inpatient; LTCF: Long-Term Care
Facility; LRTI: Lower Respiratory Tract Infection; NR: Not Reported; OP: Outpatient; RTI: Respiratory Tract Infection; RVI:
Respiratory Viral Infection; URTI: Upper Respiratory Tract Infection; HM: Haematological Malignancies; HT: Haematopoietic
Transplant; hMPV: Human metapneumovirus ST: Solid Transplant. *Note: For age categories marked with an asterisk (*), the
lower limit was assumed, as it was not explicitly stated within the article. Mean/medians far above the lower limit of our scope
were considered. ‘Both’ indicates studies where the population receiving medical attention included cases from outpatient and
inpatient settings. Reckziegel 2020: haematological malignancies; Williams 2005: Malignancies, organ, and stem-cell
transplantation or with autoimmune disorders; D’Angelo 2016: Medically attended but not reported inpatient/outpatient.



Fig. S15. Proportion of lower respiratory tract infection in hMPV-
positive high-risk adults by high-risk group.

Events per 100

Author Year Country/Population/Age Respiratory disease Events/Total observations Proportion (%) [95% CI]
HT

Egli 2012 Switzerland/ Both /18+ LRTI 1/8 - 12.5 [0.3;52.7
Akhmedov 2020 Germany/ IP /20+ URTI, LRTI 7/24 —_— 29.2 [12.6; 511
Spahr 2018 Switzerland/ Both /18+* URTI, LRTI 10/22 — 455 [24.4,67.8
De la Puerta 2021 Spain/ Both /13+ URTI, LRTI 11/22 ——— 50.0 [28.2;71.8
Ogimi 2022 USA/ Both /18+ URTI, LRTI 11/74 - 14.9 [7.7,25.0
El Chaer 2017 USA/ Both /16+ ARI/ARD 14/57 — 24.6 [14.1;37.8
D’Angelo 2016 USA/ Both /18+ CRV infection 1/2 50.0 [1.3;98.7
Englund 2006 USA/ Both /18+* LRTI, CAP 4/5 —_— 80.0 [28.4;99.5
Random effecgs model » ) — 32.1 [20.7; 46.2
Heterogeneity: I“ = 65%, 1° = 0.3984, y; = 20.02 (p = 0.006)

ST

Hopkins 2008 Australia/ Both /18+ ILI, URTI, RVI 12119 —— 63.2 [38.4,83.7
Peghin 2017 Spain/ Both /18+ RVI 8/65 - 12.3 [5.5;22.8
Larcher 2005 Austria/ IP /35+ RTI 5/12 — 41.7 [15.2;72.3
Kumar 2005 Canada/ OP /18+* RTI 0/1 0.0 [0.0;97.5
Permpalung 2021 USA/ Both /18+ URTI, LRTI 16/31 —F 51.6 [33.1;69.8
Random effects mcndel2 ) ———ii—— 36.7 [18.1; 60.3
Heterogeneity: I = 82%, 1™ = 0.8030, y, = 22.32 (p < 0.001)

Institutionalized older adults

Ursi¢ 2016 Slovenia/ LTCF /50+* ARI/ARD 2/4 T 50.0 [6.8;93.2
Boivin 2007 Canada/ LTCF /50+* ILI 1/6 - 16.7 [0.4;64.1
Louie 2007 USA/ LTCF /50+* ARI/ARD 1/5 —_— 20.0 [0.5;71.6
CDC 2013 USA/ LTCF /50+ RTI M2 —— 58.3 [27.7;84.8
Random effecgs model ) —i— 39.5 [20.2; 62.7
Heterogeneity: I = 18%, 1° = 0.1079, y; = 3.64 (p = 0.303)

COPD

Martinello 2006 USA/IP /18+* AEC 3/6 —_— 50.0 [11.8;88.2]
Hamelin 2005 Canada/ IP /39+ CAP, AEC 2/4 50.0 [6.8;93.2]
Other IC (HM/HIV/ Mix IC)

Barral 2022 Switzerland/ OP /18+* RVI 1/3 33.3 [0.8;90.6]
Williams 2005 Spain/ Both /23+ URTI, LRTI 9/22 — 40.9 [20.7; 63.6]
Reckziegel 2020 Germany/ IP /18+ RTI 1/2 50.0 [1.3;98.7]
Klein 2010 Canada/ OP /23+ RTI 0/6 E———— 0.0 [0.0;45.9]
Random effect25 model ) ) - 34.7 [26.2; 44.3]
Heterogeneity: I” = 57%, 1" = 0.4795, 35, = 51.10 (p < 0.001) T 1

0 20 40 60 80

AEC: Acute Exacerbation COPD; ARI: Acute Respiratory Infection; ARD: Acute Respiratory Disease; CAP: Community-
Acquired Pneumonia; Cl: Confidence Interval; COPD: Chronic Obstructive Pulmonary Disease; CRV: Community Respiratory
Virus; HIV: Human Immunodeficiency Virus; HM: Haematological Malignancies; HT: Haematopoietic Transplant; hMPV: Human
metapneumovirus; IC: Immunocompromised; ILI: Influenza-Like lliness; LTCF: Long-Term Care Facilities; LRTI: Lower
Respiratory Tract Infection; RTI: Respiratory Tract Infection; RVI: Respiratory Viral Infection; ST: Solid Transplant; URTI: Upper
Respiratory Tract Infection. *Note: for age categories marked with an asterisk (*), the lower limit was assumed, as it was not
explicitly stated within the article. Mean/medians far above the lower limit of our scope were considered. ‘Both’ indicates studies
where the population receiving medical attention included cases from outpatient and inpatient settings. D’Angelo 2016:
Medically attended but not reported; Barral 2022: haematological malignancies — before transplantation; Williams 2005:
haematological malignancies; Reckziegel 2020: Malignancies, organ and stem-cell transplantation or with autoimmune
disorders; Klein 2010: HIV.



Fig. S16. Proportion of upper respiratory tract infection in hMPV-
positive high-risk adults by region.

Events per 100

Author Year Country/Population/Age HR type Respiratory disease Events/Total observations Proportion (%)  [95% CI]
Western-Pacific :

Hopkins 2008 Australia/ Both /18+ ST ILI, URTI, RVI 719 —_— 36.8 [16.3; 61.6]
Europe :

Spahr 2018 Switzerland/ Both /18+* HT URTI, LRTI 11/22 —— 50.0 [28.2; 71.8
Akhmedov 2020 Germany/ Both /18+* HT URTI, LRTI 17/24 — 70.8 [48.9; 874
De la Puerta 2021 Spain/ Both /13+ HT URTI, LRTI 21/22 ;. —= 95.5 [77.2; 99.9
Peghin 2017 Spain/ Both /18+ ST RVI 8/16 —_— 50.0 [24.7; 75.3
Reckziegel 2020 Germany/ Both /18+ Others RTI 112 : 50.0 [1.3; 98.7
Williams 2005 Spain/ Both /23+ Others URTI, LRTI 20/22 P 909 [70.8; 98.9
UrSic 2016 Slovenia/ LTCF /50+  Institutionalized older adults ARI/ARD 214 S ra— 50.0 [6.8; 93.2
Random effects model | ) —=— 721 [51.8; 86.2
Heterogeneity: I° = 61%, 1" = 0.8812, 5 = 15.34 (p = 0.018) :

North America :

D’Angelo 2016 USA/ NR /50+ HT CRYV infection 1/2 T 50.0 [1.3; 98.7
Ogimi 2022 USA/ Both /18+ HT URTI, LRTI 54174 oo 73.0 [61.4; 82.6
El Chaer 2017 USA/ Both /16+ HT ARI/ARD 43/57 —_— 75.4 [62.2; 85.9
Permpalung 2021 USA/IP /18+* ST URTI, LRTI 15/31 —— 48.4 [30.2; 66.9
Kumar 2005 Canada/ OP /18+* ST RTI 1M T 100.0 [2.5; 100.0
CDC 2013 USA/ LTCF /50+ Institutionalized older adults RTI 012 —_— : 0.0 [0.0; 26.5]
Random eﬁecgs mc:.vdel2 5 ———————— 51.7 [21.4; 80.8
Heterogeneity: [ = 35%, 1" = 2.0476, 3 =7.72 (p = 0.172) :

Random effects model | ) — e 61.7 [43.5; 77.1]
Heterogeneity: I = 56%, t = 1.3979, %}, = 29.80 (p = 0.005) I T T T T 1

0 20 40 60 80 100

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; Cl: Confidence Interval; CRV infection: Community
Respiratory Viruses infection; HT: Haematopoietic Transplant; hMPV: Human metapneumovirus; ILI: Influenza-Like lliness; IP:
Inpatient; LTCF: Long-Term Care Facility; LRTI: Lower Respiratory Tract Infection; NR: Not Reported; OP: Outpatient; RTI:
Respiratory Tract Infection; RVI: Respiratory Viral Infection; ST: Solid Transplant; URTI: Upper Respiratory Tract Infection.
*Note: For age categories marked with an asterisk (*), the lower limit was assumed, as it was not explicitly stated within the
article. Mean/medians far above the lower limit of our scope were considered. ‘Both’ indicates studies where the population
receiving medical attention included cases from outpatient and inpatient settings. Reckziegel 2020: haematological
malignancies; Williams 2005: Malignancies, organ and stem-cell transplantation or with autoimmune disorders; D’Angelo 2016:
Medically attended but not reported inpatient/outpatient.



Fig. S17. Proportion of lower respiratory tract infection in hMPV-

positive high-risk adults by region.

Events per 100

Author Year Country/Population/Age HR type Respiratory disease Events/Total observations Proportion (%) [95% CI]
Western-Pacific :

Hopkins 2008 Australia/ Both /18+ ST ILI, URTI, RVI 12119 — 63.2 [38.4,; 83.7]
Europe :

Egli 2012 Switzerland/ Both /18+ HT LRTI 1/8 — 12.5 [0.3;52.7
Akhmedov 2020 Germany/ IP /20+ HT URTI, LRTI 7124 —a— 29.2 [12.6; 51.1
Spahr 2018 Switzerland/ Both /18+* HT URTI, LRTI 10/22 — 455 [24.4; 67.8]
De la Puerta 2021 Spain/ Both /13+ HT URTI, LRTI 11/22 - 50.0 [28.2;71.8
Peghin 2017 Spain/ Both /18+ ST RVI 8/65 - 12.3 [5.5;22.8
Larcher 2005 Austria/ IP /35+ ST RTI 512 —_———— 41.7 [15.2;72.3]
Barral 2022 Switzerland/ OP /18+* Other IC RVI 1/3 —_— 33.3 [0.8;90.6
Williams 2005 Spain/ Both /23+ Other IC URTI, LRTI 9/22 — 40.9 [20.7; 63.6]
Reckziegel 2020 Germany/ IP /18+ Other IC RTI 1/2 + 50.0 [1.3;98.7
Ursi¢ 2016 Slovenia/ LTCF /50+*  Institutionalized older adults ARIARD 2/4 s — 50.0 [6.8;93.2
Random effecgs model N ) - 32.9 [22.6; 451
Heterogeneity: /* = 52%, t* = 0.3079, y, = 18.6 (p = 0.029) H

North America :

Ogimi 2022 USA/ Both /18+ HT URTI, LRTI 11/74 - 149 [7.7,25.0
El Chaer 2017 USA/ Both /16+ HT ARI/ARD 14/57 —& 246 [14.1,37.8
D'Angelo 2016 USA/ Both /18+ HT CRYV infection 1/2 T 50.0 [1.3;98.7
Englund 2006 USA/ Both /18+* HT LRTI, CAP 4/5 -l 80.0 [28.4; 99.5]
Kumar 2005 Canada/ OP /18+* ST RTI 0N 4 0.0 [0.0;97.5
Permpalung 2021 USA/ Both /18+ ST URTI, LRTI 16/31 — 51.6 [33.1;69.8
Klein 2010 Canada/ OP /23+ Other IC RTI 0/6 — 0.0 [0.0;45.9
Boivin 2007 Canada/ LTCF /50+*  Institutionalized older adults ILI 1/6 — 16.7 [0.4;64.1
Louie 2007 USA/ LTCF /50+* Institutionalized older adults ARVARD 1/5 —_— 200 [05;716
CDC 2013 USA/ LTCF /50+ Institutionalized older adults RTI 712 —_l 58.3 [27.7,84.8
Martinello 2006 USA/IP /18+* AEC 3/6 —_— 50.0 [11.8; 88.2
Hamelin 2005 Canada/ IP /39+ COPD CAP, AEC 2/4 0 50.0 [6.8;93.2
Random effects model | ) ——— 33.0 [20.7; 48.0]
Heterogeneity: I“ = 57%, t* = 0.6011, y;, = 25.57 (p = 0.008) !

Random effects model | ) - 34.7 [26.2; 44.3]
Heterogeneity: I“ = 57%, t* = 0.4795, y,, = 51.10 (p < 0.001)

0 20 40 60 80

AEC: Acute Exacerbation of COPD; ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; CAP: Community-
Acquired Pneumonia; Cl: Confidence Interval; COPD: Chronic Obstructive Pulmonary Disease; CRV infection: Community
Respiratory Viruses infection; HR: High Risk; HT: Haematopoietic Transplant; hMPV: Human metapneumovirus; IC:
Immunocompromised; ILI: Influenza-Like lliness; IP: Inpatient; LTCF: Long-Term Care Facility; LRTI: Lower Respiratory Tract
Infection; NR: Not Reported; OP: Outpatient; RVI: Respiratory Viral Infection; RTI: Respiratory Tract Infection; ST: Solid
transplant; URTI: Upper Respiratory Tract Infection. *Note: for age categories marked with an asterisk (*), the lower limit was
assumed, as it was not explicitly stated within the article. Mean/medians far above the lower limit of our scope were considered.
‘Both’ indicates studies where the population receiving medical attention included cases from outpatient and inpatient settings.
D’Angelo 2016: Medically attended but not reported; Barral 2022: haematological malignancies — before transplantation;
Williams 2005: haematological malignancies; Reckziegel 2020: Malignancies, organ and stem-cell transplantation or with
autoimmune disorders; Klein 2010: human immunodeficiency virus.



Fig. S18. Proportion of hMPV-positive older adults coinfected with
influenza virus.

Events per 100

Author Year Country Respiratory disease Age category Events/Total observations Proportion (%) [95% CI]
Kaaijk 2022 Netherlands ILI 60+ 0/254 : 0.0 [0.0; 1.4]
Varghese 2018 Australia ILI 50-65 1122 T 4.51[0.1;22.8]
Varghese 2018 Australia ILI 65+ 4/18 e E— 222 [6.4;47.6)
Widmer 2012 USA ARI/ARD 50+ 0/23 — 0.0 [0.0; 14.8]
Walsh 2008 USA RTI 18+ 6/203 h_ 3.0 [1.1; 6.3]
Kaye 2006 UK RTISS 55+ 0/286 - 0.0 [0.0; 1.3]
Druce 2005 Australia RTISS 60+ 0/6 - 0.0 [0.0; 45.9]
Random effectzs model2 ) - 0.6 [0.0; 8.3]
Heterogeneity: I = 42%, 1* = 6.5908, 35 = 10.26 (p = 0.114) T

0 10 20 30 40

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; Cl: Confidence Interval; hMPV: Human metapneumovirus;
ILI: Influenza-Like lliness; RTI: Respiratory Tract Infection; RTISS: Respiratory Tract Infection Signs and Symptoms. For
Varghese 2018, the first row represents patients aged 50-65 years, while the second row describes the population aged >65
years.



Fig. S19. Proportion of hMPV-positive older adults coinfected with RSV.

Events per 100

Author Year Country Respiratory disease Age category Events/Total observations Proportion (%) [95% CI]
Varghese 2018 Australia ILI 50-65 0/22 — 0.0 [0.0; 15.4]
Varghese 2018 Australia ILI 65+ 2/18 : 11.1 [1.4,34.7]
Widmer 2012 USA ARI/ARD 50+ 023 [T/ 0.0 [0.0; 14.8]
Walsh 2008 USA RTI 18+ 131118 | —=— 11.0 [6.0; 18.1]
Kaye 2006 UK RTISS 55+ 0/286 I 0.0 [0.0; 1.3]
Druce 2005 Australia RTISS 60+ 0/6 - 0.0 [0.0; 45.9]
Fathima 2012 Canada NR 50+ 2/469 1 04 [0.1; 1.5]
Random effects model , ) - 0.7 [0.1; 7.1]
Heterogeneity: /° = 69%, 1* = 4.6396, y; = 19.63 (p = 0.003) [ T I T 1

0 10 20 30 40

ARD: Severe Acute Respiratory Disease; ARI: Acute respiratory infection; Cl: Confidence Interval; hMPV: Human
metapneumovirus; ILI: Influenza-Like lliness; NR: Not Reported; RTI: Respiratory Tract Infection; RTISS: Respiratory Tract
Infection Signs and Symptoms. For Varghese 2018, the first row represents patients aged 50-65 years, while the second row
describes the population aged >65 years.



Fig. S20. Proportion of hMPV-positive high-risk adults coinfected with

influenza virus by type of high-risk population.

Author Year Country Respiratory disease
HIV

Garbino 2008 Switzerland ILLURTI,CAP,RTISS
Elabbadi 2020 France ARF

Klein 2010 Canada RTI

Random effec()s mode; )
Heterogeneity: /* = 0%, t“ = 0, z5 = 0 (p = 1.000)

HM

Kapandji 2023 France NR
Williams 2005 Spain URTILRTI
HT

Egli 2012 Switzerland LRTI
Barral 2022 Switzerland RVI
Englund 2006 USA LRTI,CAP

Random effects mode)| )
Heterogeneity: I = 0%, 1" =0, y; = 0 (p = 1.000)

ST

Sayah 2013 USA CARV
Hopkins 2008 Australia ILLURTIRVI
Larcher 2005 Austria CAP

Dare 2007 USA RTISS, Asymptomatic participants
Random effec()s mode; )

Heterogeneity: /* = 0%, t* = 0, %2 = 0 (p = 1.000)

Mix IC

Reckziegel 2020 Germany RTI
Schnell 2012 France ARF
O'Gorman 2006 UK NR
Johnstone 2008 Canada CAP
Hamelin 2005 Canada CAP,AEC
COPD

Perotin 2013 France AEC
Bjerregaard 2016 Italy AEC
Almansa 2012 Spain AEC
Martinello 2006 USA AEC

Random effects mode| )
Heterogeneity: I = 0%, “ =0, 43 = 0 (p = 1.000)

Asthma

Murphy 2013 Australia Common Cold
Random effects mode|

Heterogeneity: I* = 0%, * = 0, 72, = 1.24 (p = 1.000)

AEC: Acute Exacerbation of COPD; ARF: Acute Respiratory Failure; ARI/ARD: Acute Respiratory Infection/Acute Respiratory
Disease; CAP: Community-Acquired Pneumonia; CARV: Community-Acquired Respiratory Virus; Cl: Confidence Interval;
COPD: Chronic Obstructive Pulmonary Disease; HIV: Human Immunodeficiency Virus; HM: Haematological Malignancies; HT:
Haematopoietic Transplant; hMPV: Human metapneumovirus; IC: Immunocompromised; ILI: Influenza-Like lliness; LRTI:
Lower Respiratory Tract Infection; NR: Not Reported; RVI: Respiratory Viral Infection; RTI: Respiratory Tract Infection; RTISS:
Respiratory Tract Infection Signs and Symptoms; ST: Solid Transplant; URTI: Upper Respiratory Tract Infection. Mixed IC

18+
18+
23-62

18+*
20-72

18+
18+
18+

18+
29-65
35-65

18+

Age category Events/Total

on
on
1/6

2/26
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0/8
0/3
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0/4
0/19
0/12

/5

115

Events per 100
observations

Proportion (%)

o -

T
20

T T T
40 60 80

1
100

[95% CI]
0.0 [0.0; 97.5]
0.0 [0.0; 97.5]
16.7 [0.4; 64.1]
125 [1.7; 53.7]
7.7 [0.9; 25.1]
9.1 [1.1; 29.2]
0.0 [0.0; 36.9]
0.0 [0.0; 70.8
0.0 [0.0; 622
0.0 [0.0; 100.0
0.0 [0.0; 60.2
0.0 [0.0; 17.6
0.0 [0.0; 26.5
0.0 [0.0; 52.2
0.0 [0.0; 100.0
0.0 [0.0; 842
16.7 [0.4; 64.1
0.0 [0.0; 52.2
0.0 [0.0; 36.9
16.7 [0.4; 64.1
125 [0.3; 52.7
0.0 [0.0; 70.8
0.0 [0.0; 842
0.0 [0.0; 45.9]
5.3 [0.7; 29.4
6.7 [0.2; 31.9]
52 [2.7; 9.7]

groups included: Reckziegel 2020: Malignancies, organ/stem-cell transplantation or autoimmune disorders; Schnell 2012:

patients with presence of a disease or treatment known to impair the immune system; O’Gorman 2006: COPD, rheumatoid
arthritis, polymyalgia rheumatica, cardiac pacemaker; Johnstone 2008: COPD, asthma, HIV, congestive heart failure/ischemic
heart disease, cancer; Hamelin 2005: COPD, asthma, and cardiac heart failure. *Note: For age categories marked with an
asterisk (*), the lower limit was assumed, as it was not explicitly stated within the article. Mean/medians far above the lower

limit of our scope were considered.



Fig. S21. Proportion of hMPV-positive high-risk adults coinfected with
RSV by type of high-risk population.

Events per 100

Author Year Country Respiratory disease Age category Events/Total observations Proportion (%) [95% CI]
HIV

Garbino 2008 Switzerland ILLURTI,CAP, RTISS 18+* 0/1 0.0 [0.0; 97.5]
Elabbadi 2020 France ARF 18+* 0 - 0.0 [0.0; 97.5]
HM :

Kapandiji 2023 France NR 18+* 1/26 - 3.8 [0.1; 19.6]
Williams 2005 Spain URTILRTI 20-72 4/22 | — 18.2 [5.2; 40.3]
HT :

Egli 2012 Switzerland LRTI 18+ 0/8 — 0.0 [0.0; 36.9
Barral 2022 Switzerland RVI 18+* 0/3 — 0.0 [0.0; 70.8
Englund 2006 USA LRTI,CAP 18+* 0/5 — 0.0 [0.0; 52.2
Random effecgs mode! ) EE— 0.0 [0.0; 100.0]
Heterogeneity: I” = 0%, 1" = 0, x; = 0 (p = 1.000) 3

ST :

Sayah 2013 USA CARV 18+* 0/4 — 0.0 [0.0; 60.2
Hopkins 2008 Australia ILLURTI,RVI 29-65 0/19 — 0.0 [0.0; 17.6
Larcher 2005 Austria CAP 35-65 0/12 — 0.0 [0.0; 26.5
Dare 2007 USA  RTISS, Asymptomatic participants 22-75 0/5 — 0.0 [0.0; 52.2
Random eﬁecgs mode! ) E—— 0.0 [0.0; 100.0]
Heterogeneity: I” = 0%, 1" = 0, x; = 0 (p = 1.000) .

Mix IC :

Reckziegel 2020 Germany RTI 18+ 0/2 — 0.0 [0.0; 84.2
O'Gorman 2006 UK NR 18+ 0/5 — 0.0 [0.0; 52.2
Johnstone 2008 Canada CAP 31+ 0/8 — 0.0 [0.0; 36.9
Hamelin 2005 Canada CAP,AEC 39-78 0/6 — 0.0 [0.0; 45.9
COPD :

Perotin 2013 France AEC 18+* 0/8 — 0.0 [0.0; 36.9
Papi 2006 Italy AEC 18+* 013 I— 0.0 [0.0; 70.8
Almansa 2012 Spain AEC 18+* 0/2 — 0.0 [0.0; 84.2
Martinello 2006 USA AEC 18+* 0/6 — 0.0 [0.0; 45.9
Random effecgs mode| 5 I — 0.0 [0.0; 100.0]
Heterogeneity: I” = 0%, 1" = 0, y3 = 0 (p = 1.000) .

Random effecss mode! = 0.9 [0.0; 14.1]

Heterogeneity: /° = 0%, t* = 2.3303, 72, = 2.19 (p = 1.000) I I |
0 20 40 60 80 100

AEC: Acute Exacerbation of COPD; ARF: Acute Respiratory Failure; CAP: Community-Acquired Pneumonia; CARV:
Community-Acquired Respiratory Virus; Cl: Confidence Interval; COPD: Chronic Obstructive Pulmonary Disease; HIV: Human
Immunodeficiency Virus; HM: Haematological Malignancies; HT: Haematopoietic Transplant; hMPV: Human
metapneumovirus; IC: Immunocompromised; ILI: Influenza-Like lliness; LRTI: Lower Respiratory Tract Infection; NR: Not
Reported; RVI: Respiratory Viral Infection; RTI: Respiratory Tract Infection; RTISS: Respiratory Tract Infection Signs and
Symptoms; ST: Solid Transplant; URTI: Upper Respiratory Tract Infection. Mixed IC groups included: Reckziegel 2020:
Malignancies, organ/stem-cell transplantation or autoimmune disorders; O'Gorman 2006: COPD, rheumatoid arthritis,
polymyalgia rheumatica, cardiac pacemaker; Johnstone 2008: COPD, asthma, HIV, congestive heart failure/ischemic heart
disease, cancer; Hamelin 2005: COPD, asthma, and cardiac heart failure.



Supplementary tables
Table S1. Search strings.

PubMed search string Results

#1 HMPV
“metapneumovirus’[MeSH] OR metapneumovirus*[tiab] OR hMPV*[tiab]

#2 Geographical scope

Europe[MeSH] OR Europe*[tw] OR Scandinavia*[tw] or Scandinavia*[ad] OR Mediterranean[tw] OR
Mediterranean[ad] OR Europe*[ad] OR Baltic[tw] OR Balticlad] OR UK[ad] OR “United Kingdom”[ad] OR
England[ad] OR Engl*[ad] OR British[ad] OR UK[tw] OR “United Kingdom”[tw] OR England[tw] OR Engl*[tw]
OR British[tw] OR ltaly[ad] OR Italian[ad] OR lItaly[tw] OR ltalian[tw] OR Spain[ad] OR Spanish[ad] OR
Spain[tw] OR Spanish[tw] OR Germany[ad] OR German*[ad] OR Germany[tw] OR German*[tw] OR France[ad]
OR French[ad] OR France[tw] OR French[tw] OR Belgium[ad] OR Belgian[ad] OR Belgium[tw] OR Belgian[tw]
OR Austria*[tw] OR Austria*[ad] OR Denmark[tw] OR Denmark[ad] OR Danish[tw] OR Danish[ad] OR
Finland[tw] OR Finland[ad] OR Finnish[tw] OR Finnish[ad] OR Ireland*[tw] OR Irish*[tw] OR Ireland*[ad] OR
Irish*[ad] OR Netherlands[tw] OR Netherlands[ad] OR Dutch[tw] OR Dutch[ad] OR Portugalltw] OR
Portugal[ad] OR Portuguese[ad] OR Portuguese[tw] OR Sweden[tw] OR Sweden[ad] OR Swedish[tw] OR
Swedish[ad] OR Switzerland[tw] OR Switzerland[ad] OR Swiss[tw] OR Swiss[ad] OR Bulgaria*[tw] OR
Bulgaria*[ad] OR Croat*[tw] OR Croat*[ad] OR Cyprus[tw] OR Cyprus[ad] OR Cypriot*[ad] OR Cypriot*[tw] OR
Czech[tw] OR Czech[ad] OR Estonia*[tw] OR Estonia*[ad] OR Greece[tw] OR Greece[ad] OR Greek[tw] OR
Greek[ad] OR Hungar*[tw] OR Hungar*[ad] OR Iceland*[tw] OR Iceland*[ad] OR Latvi*[tw] OR Latvi*[ad] OR
Liechtenstein*[tw] OR Liechtenstein*[ad] OR Lithuania*[tw] OR Lithuania*{ad] OR Luxembourg*[tw] OR
Luxembourg*[ad] OR Malta[tw] OR Malta[ad] OR Maltese[tw] OR Maltese[ad] OR Norway[ad] OR Norway[tw]
OR Norwegian*[ad] OR Norwegian*[tw] or Svalbard*[tw] OR Svalbard*[ad] OR Poland*[tw] OR Polish*[tw] OR
Poland*[ad] OR Polish*[ad] OR Romania*[tw] OR Romania*fad] OR Roumania*[tw] OR Roumania*[ad] OR
Rumania*[tw] OR Rumania*fad] OR Slovak*[tw] OR Slovak*[ad] OR Slovenia*[tw] OR Slovenia*fad] OR
“United States”[ad] OR USA[ad] OR US[ad] OR U.S.A.[ad] OR America*[ad] OR United States[tw] OR USA[tw]
OR US[tw] OR U.S.A.[tw] OR America*[tw] OR Alabamalad] OR Alaska[ad] OR Arizona[ad] OR Arkansas[ad]
OR Californiafad] OR Colorado[ad] OR Connecticut[ad] OR Delaware[ad] OR Florida[ad] OR Georgia[ad] OR
Hawaii[ad] OR Idaho[ad] OR lllinois[ad] OR Indiana[ad] OR lowa[ad] OR Kansas[ad] OR Kentucky[ad] OR
Louisiana[ad] OR Maine[ad] OR Maryland[ad] OR Massachusetts[ad] OR Michigan[ad] OR Minnesota[ad] OR
Mississippi[ad] OR Missourijad] OR Montana[ad] OR Nebraska[ad] OR Nevada[ad] OR New Hampshire[ad]
OR New Jersey[ad] OR New Mexico[ad] OR New York[ad] OR North Carolina[ad] OR North Dakota[ad] OR
Ohio[ad] OR Oklahoma[ad] OR Oregon[ad] OR Pennsylvania[ad] OR Rhode Island[ad] OR South Carolina[ad]
OR South Dakota[ad] OR Tennessee[ad] OR Texas[ad] OR Utah[ad] OR Vermont[ad] OR Virginia[ad] OR
Washington[ad] OR West Virginia[ad] OR Wisconsin[ad] OR Wyoming[ad] OR Alabama[tw] OR Alaska[tw] OR
Arizona[tw] OR Arkansas[tw] OR California[tw] OR Colorado[tw] OR Connecticut[tw] OR Delaware[tw] OR
Florida[tw] OR Georgia[tw] OR Hawaii[tw] OR Idaho[tw] OR lllinois[tw] OR Indiana[tw] OR lowa[tw] OR
Kansas[tw] OR Kentucky[tw] OR Louisianaftw] OR Maine[tw] OR Maryland[tw] OR Massachusetts[tw] OR
Michigan[tw] OR Minnesota[tw] OR Mississippi[tw] OR Missouri[tw] OR Montana[tw] OR Nebraska[tw] OR
Nevada[tw] OR New Hampshire[tw] OR New Jersey[tw] OR New Mexico[tw] OR New York[tw] OR North
Carolina[tw] OR North Dakota[tw] OR Ohio[tw] OR Oklahoma[tw] OR Oregon[tw] OR Pennsylvaniaftw] OR
Rhode Island[tw] OR South Carolina[tw] OR South Dakota[tw] OR Tennessee[tw] OR Texas[tw] OR Utah[tw]
OR Vermont[tw] OR Virginia[tw] OR Washington[tw] OR West Virginia[tw] OR Wisconsin[tw] OR Wyoming[tw]
OR Australia*[tw] OR Australia*[ad] OR Canad*[tw] OR Canad*[ad] OR Japan*[tw] OR Japan*[ad] OR New
Zealand*[tw] OR New Zealand*[ad]

#3 Studies focusing on children only

(child*[ti] OR newborn*[ti] OR neonat*[ti] OR infan*[ti] OR toddler*[ti] OR preschool[t]] OR

schoolchild*[ti] OR adolescen*[ti] OR teen*[ti] OR pediatr*[ti] OR paediatr*[t]] OR juven*[ti] OR youth*[ti] NOT
(adult*[ti] OR “middle aged”[ti] OR “middle age”[ti] OR elderly[ti] OR elders[ti] OR community-dwelling[ti]] OR
geriatriclti]))

#4 Studies focusing on animals only
Animals[Mesh] NOT (Humans[Mesh] AND Animals[Mesh])

#5 Non-pertinent publication types
case reports[pt] OR editorial[pt] OR letter[pt] OR news[pt] OR comment[pt]

Other limits:

. Abstract available
. Publications since 2001/01/01

Final search strategy: #1 AND #2 NOT (#3 OR #4 OR #5) 1181




Embase search \

#1 HMPV
‘Metapneumovirus’/exp OR metapneumovirus*:ti,ab OR hMPV*:ti,ab

#2 Geographical scope

‘Europe’/exp OR Europe*:ti,ab,ad OR Scandinavia*:ti,ab,ad OR Mediterranean:ti,ab,ad OR Baltic:ti,ab,ad OR
UK:ti,ab,ad OR ‘United Kingdom’:ti,ab,ad OR England:ti,ab,ad OR Engl*:ti,ab,ad OR British:ti,ab,ad OR
ltaly:tiab,ad OR ltalian:itiab,ad OR Spain:itiab,ad OR Spanish:tiab,ad OR Germany:tiab,ad OR
German*:tiab,ad OR France:tiab,ad OR French:i,ab,ad OR Belgium:i,ab,ad OR Belgian:tiab,ad OR
Austria*:tiab,ad OR Denmark:tiab,ad OR Danish:tiab,ad OR Finland:tiab,ad OR Finnish:tiab,ad OR
Ireland*:ti,ab,ad OR Irish*:ti,ab,ad OR Netherlands:tiab,ad OR Dutch:tiab,ad OR Portugal:tiab,ad OR
Portuguese:ti,ab,ad OR Sweden:ti,ab,ad OR Swedish:ti,ab,ad OR Switzerland:ti,ab,ad OR Swiss:ti,ab,ad OR
Bulgaria*:tiiab,ad OR Croat*:ti,ab,ad OR Cyprus:tiab,ad OR Cypriot*:tiab,ad OR Czech:ti,ab,ad OR
Estonia*:ti,ab,ad OR Greece:tiab,ad OR Greek:i,ab,ad OR Hungar*ti,ab,ad OR Iceland*:ti,ab,ad OR
Latvi*:ti,ab,ad OR Liechtenstein*:ti,ab,ad OR Lithuania*:ti,ab,ad OR Luxembourg*:tiab,ad OR Malta:ti,ab,ad
OR Maltese:ti,ab,ad OR Norway:ti,ab,ad OR Norwegian*:ti,ab,ad OR Svalbard*:ti,ab,ad OR Poland*:ti,ab,ad
OR Polish*:ti,ab,ad OR Romania*:ti,ab,ad OR Roumania*:tiab,ad OR Rumania*:ti,ab,ad OR Slovak*:ti,ab,ad
OR Slovenia*:ti,ab,ad OR “United States”ad OR USA:ad OR US:ad OR “U.S.A.”:ad OR America*:ad OR
“United States™ti,ab OR USA:ti,ab OR US:ti,ab OR “U.S.A.”:tiab OR America*:itiab OR Alabama:ad OR
Alaska:ad OR Arizona:ad OR Arkansas:ad OR Californiazad OR Colorado:ad OR Connecticut:ad OR
Delaware:ad OR Florida:ad OR Georgia:ad OR Hawaii:ad OR Idaho:ad OR lllinois:ad OR Indiana:ad OR
lowa:ad OR Kansas:ad OR Kentucky:ad OR Louisiana:ad OR Maine:ad OR Maryland:ad OR Massachusetts:ad
OR Michigan:ad OR Minnesota:ad OR Mississippi:ad OR Missouri:ad OR Montana:ad OR Nebraska:ad OR
Nevada:ad OR “New Hampshire”:ad OR “New Jersey”:ad OR “New Mexico”:ad OR “New York™:ad OR “North
Carolina”ad OR “North Dakota”:ad OR Ohio:ad OR Oklahoma:ad OR Oregon:ad OR Pennsylvania:ad OR
“Rhode Island”:ad OR “South Carolina”:ad OR “South Dakota”:ad OR Tennessee:ad OR Texas:ad OR Utah:ad
OR Vermont:ad OR Virginia:ad OR Washington:ad OR “West Virginia”:ad OR Wisconsin:ad OR Wyoming:ad
OR Alabama:ti,ab OR Alaska:ti,ab OR Arizona:tiab OR Arkansas:ti,ab OR California:tiab OR Colorado:ti,ab
OR Connecticut:ti,ab OR Delaware:ti,ab OR Florida:tiab OR Georgia:ti,ab OR Hawaii:ti,ab OR Idaho:ti,ab OR
lllinois:ti,ab OR Indiana:tiab OR lowa:itiab OR Kansas:tiab OR Kentucky:tiab OR Louisiana:itiab OR
Maine:tiab OR Maryland:tiab OR Massachusetts:tiab OR Michigan:tiab OR Minnesota:tiab OR
Mississippi:tiab OR Missouri:itbab OR Montana:tiab OR Nebraska:tiab OR Nevada:tiab OR “New
Hampshire”:ti,ab OR “New Jersey”:ti,ab OR “New Mexico”:ti,ab OR “New York”:ti,ab OR “North Carolina”:ti,ab
OR “North Dakota:ti,ab OR Ohio:ti,ab OR Oklahoma:ti,ab OR Oregon:ti,ab OR Pennsylvania:ti,ab OR “Rhode
Island”:ti,ab OR “South Carolina”:tiab OR “South Dakota”:tiab OR Tennessee:tiab OR Texas:ti,ab OR
Utah:ti,ab OR Vermont:ti,ab OR Virginia:ti,ab OR Washington:ti,ab OR “West Virginia™:ti,ab OR Wisconsin:ti,ab
OR Wyoming:ti,ab OR Australia*:ti,ab OR Australia*:ad OR Canad*:tiab OR Canad*:ad OR Japan*:tiab OR
Japan*ad OR “New Zealand”:ti,ab OR “New Zealand”:ad

#3 Studies focusing on children only

(child*:ti OR newborn*:ti OR neonat*:iti OR infan*:ti OR toddler*:ti OR preschool:iti OR schoolchild*:ti OR
adolescen*:ti OR teen*:ti OR pediatr*:ti OR paediatr*:ti OR juven*:ti OR youth*:ti) NOT (adult*:ti OR “middle
aged”:ti OR “middle age™:ti OR elderly:ti OR elders:ti OR “community-dwelling”:ti OR geriatric:ti)

#4 Studies focusing on animals only
‘animal’/exp NOT (‘human’/exp AND ‘animal’/exp)

#5 Only pertinent publication types
[article)/lim OR [article in press]/lim OR [review]/lim
Other limits:

. Abstract available
. Publications since 2001/01/01

Final search strategy: #1 AND #2 AND #5 NOT (#3 OR #4) 1661




Table S2. Outcome definitions.

Outcome Definition

Incidence of HMPV infection
(symptomatic and asymptomatic?)

The number of new cases of HMPV infection
(symptomatic and asymptomatic) among the
total population at-risk (per population/per
person-years)

Proportion of HMPV infection
(symptomatic and asymptomatic?)

The number of HMPV infection cases
(symptomatic and asymptomatic) among the
total population

Proportion of symptomatic respiratory
infections (URTI? and LRTI®) within
HMPYV infection 3132

e Proportion of symptomatic respiratory
infections (URTI) within HMPV
infection: The number of symptomatic
respiratory infections (URT]I) divided
by the total number of HMPV
infections.

e Proportion of symptomatic respiratory
infections (LRTI) within HMPV
infection: The number of symptomatic
respiratory infections (LRTI) divided
by the total number of HMPV
infections

HMPV-related signs and symptoms*

The specific signs and symptoms associated
with HMPYV infection, which may include
fever, tachypnoea, O2 saturation <90%,
cough, sore throat, difficulty breathing,
fatigue, and other respiratory or systemic
manifestations

Hospitalisation rate

The number of hospitalised hMPV cases in
relation to the total population (per
population/per person-years)

and readmission

HMPV-related hospitalisation: LoS, ICU,

The number of HMPV cases that are
hospitalised, admitted to the ICU or
readmitted out of all HMPV cases, and the
duration of hospitalisation or ICU stay
(mean/median)

HMPV-related outpatient and
emergency department consultations

The proportion of visits to outpatient clinics or
emergency departments specifically
attributed to HMPV infection

Occurrence of complications and
sequelae after HMPV infection®

The proportion of HMPV patients that
develop complications or long-term
consequences following HMPYV infection,
limited to community-acquired pneumonia

! Definitions used will be extracted from the articles and handled in data synthesis/analysis.
2 Symptomatic infections that involve the upper respiratory tract infections involve the nose, sinuses, pharynx, larynx, or large airways.
3 Symptomatic infections that involve the lower respiratory system, or lower respiratory tract, including the trachea, the bronchi and bronchioles,

or the alveoli, which make up the lungs.
4 Additional signs & symptoms will be added if identified.

5 Complications following HMPV infection defined as adverse conditions or events that occur as a result of HMPV infection, and sequelae defined as long-term effects that
may persist following HMPV infection. Definitions used will be extracted from the articles and handled in data synthesis/analysis.




Outcome Definition

(CAP), respiratory failure, acute respiratory
distress syndrome (ARDS), cardiopulmonary
complications, and the requirement for
mechanical ventilation

Case fatality rate The proportion of deaths among individuals
diagnosed with HMPV infection
Mortality rate The number of deaths in HMPV cases in

relation to the total population (per
population/per person-years)

Exacerbation of underlying disease! (in | Worsening or flare-up of pre-existing medical
high-risk groups) conditions in high-risk individuals due to
HMPV infection, such as those with
COPD/asthma, cardiovascular diseases, or
immunocompromised conditions, because of
HMPV infection. This will be included as the
proportion of a high-risk population
developing an exacerbation due to HMPV

infection.
Occurrence of coinfection (with RSV The proportion of HMPV-infected individuals
and influenza) simultaneously infected with respiratory

syncytial virus (RSV) or influenza
Seasonality (incl. comparison with RSV | Variations in the occurrence of HMPV

and influenza) infection across different seasons and
comparison with the seasonal patterns of
RSV and influenza reported in the same
study

Transmission from children to adults Evaluating the potential for HMPV
transmission from infected children to adults
and the role of children in the spread of the
infection within the community




Table S3. Inclusion criteria.

Parameter Inclusion Criteria

Population e General population of adults aged 50 years and older®

e High-risk adults aged 18 years and older (i.e., COPD, asthma,
immunocompromised status, dementia, frailty status (according to a frailty
score index)3334 and cardiovascular diseases (e.g., CHD).

The immunocompromised status will include 35:

e Solid or haematologic malignancies that are actively treated

e Solid organ transplant recipients

e Haematologic transplant or CAR-T-cell therapy recipients

e Primary immunodeficiency disorders

e HIV

e Active treatment with high-dose corticosteroids and other
immunosuppressive drugs

Intervention None

Comparison | e« Older adults 50 years (if possible by age group)*
e High-risk adults aged =18 years (if possible by age group)*
e By category of high-risk group (i.e., COPD, asthma, immunocompromised
status, dementia, frailty status, cardiovascular diseases, malignancies)
e By region (North America, Europe or Western Pacific)
e By population (community-based or medically attended)
e *The age groups for comparison will be determined by the availability of
data, preferably in deciles.
Outcomes ¢ Incidence and proportion of HMPV infection (symptomatic and
asymptomatic)
e Proportion of symptomatic respiratory infections (URTI and LRTI) within
HMPV infection
e HMPV-related signs and symptoms
e HMPV-related hospitalisation (proportion of hospitalisations, hospitalisation
rate), also including:
o LoS
o ICU admission
o readmission
e HMPV-related outpatient and emergency department consultations
e Occurrence of complications and sequelae after HMPV infection (CAP,
respiratory failure, ARDS, cardiopulmonary complications, need for
mechanical ventilation)
Mortality/CFR due to HMPV
Exacerbation of underlying disease (in high-risk groups, see population)
Occurrence of coinfection (with RSV, influenza)
Seasonality (incl. comparison with RSV and influenza)
Transmission from children to adults
e Risk factors for progression to severe disease
Publication Studies dating from 2001 to date of search inclusive
period

8 Include studies with an average population age of 50 years or older.



Parameter Inclusion Criteria

Study design | Included:

e Peer-reviewed observational studies on the above HMPV outcomes,
including cohort, case-control and surveillance reports

e Interventional trials (if epidemiological data can be extracted from a relevant
control group)

e Studies of point-of-care testing (if from a clearly defined unbiased sample)

e Validation studies of laboratory assays based on systematic testing or
testing of an unbiased sample of routinely received specimens

e Longitudinal studies of high-risk groups (as defined above), including
studies of pharmaceutical interventions

e Longitudinal and surveillance studies in long-term care facilities, reporting
annual or seasonal incidence of HMPV (as opposed to reporting the attack
rate during an outbreak)

Excluded:

e Literature review articles (reference lists will be scanned to identify relevant
articles)

Reports on hospital-acquired infections

Case reports

In vitro studies

Genetic studies

Seroprevalence studies

Studies on HMPV subtype identification only

Animal studies

Immunogenicity, safety, and human challenge studies

Environmental studies

Economic and quality of life studies

Modelling studies

Knowledge, attitude and perception studies

Studies in travellers & children

Studies lacking clearly defined denominator data (such as data on the
follow-up time)

e Studies lacking clearly defined study populations

Studies not reporting data in those aged =50 (general population older adults) or
in high-risk groups aged =18 (for instance, if data are only reported for all adults
over 18 years of age and separate estimates for those aged 50 and over or
high-risk groups are not reported)

Language No language restriction

Other Included:

e Studies from developed countries, including Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands,
Portugal, Spain, Sweden, UK, Bulgaria, Croatia, Cyprus, Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Romania, Slovakia,
Slovenia, Iceland, Norway, Switzerland, Australia, Canada, Japan, New
Zealand, USA

e PCR-confirmed HMPV (primary endpoint) or serologically confirmed HMPV
(secondary endpoint)

Excluded:

e Studies from countries outside the geographical scope of interest

e HMPV cases identified through other methodologies than PCR or serology




Table S4. Risk of bias assessment.

A. Risk of bias checklists

JBI Prevalence checklist
# | Question Response
1 | Was the sample frame appropriate to address the target population? Yes/No/ /Not
2 | Were study participants sampled in an appropriate way? applicable
3 | Was the sample size adequate?
4 | Were the study subjects and the setting described in detail?
5 | Was the data analysis conducted with sufficient coverage of the identified sample?
6 | Were valid methods used for the identification of the condition?
7 | Was the condition measured in a standard, reliable way for all participants?
8 | Was there appropriate statistical analysis?
9 | Was the response rate adequate, and if not, was the low response rate managed
appropriately?
JBI Cohort checklist
# | Question Response
1 Were the two groups similar and recruited from the same population? Yes/No/ /Not
2 | Were the exposures measured similarly to assign people to both exposed and | @Pplicable
unexposed groups?
3 | Was the exposure measured in a valid and reliable way?
4 | Were confounding factors identified?
5 | Were strategies to deal with confounding factors stated?
6 | Were the groups/participants free of the outcome at the start of the study (or at
the moment of exposure)?
7 | Were the outcomes measured in a valid and reliable way?
8 | Was the follow up time reported and sufficient to be long enough for outcomes
to occur?
9 | Was follow up complete, and if not, were the reasons to loss to follow up
described and explored?
10 | Were strategies to address incomplete follow up utilised?
11 | Was appropriate statistical analysis used?




JBI Case series checklist

#

Question

Response

1

Were there clear criteria for inclusion in the case series?

Was the condition measured in a standard, reliable way for all participants
included in the case series?

Were valid methods used for identification of the condition for all participants
included in the case series?

Did the case series have consecutive inclusion of participants?

Did the case series have complete inclusion of participants?

Was there clear reporting of the demographics of the participants in the study?

Was there clear reporting of clinical information of the participants?

Were the outcomes or follow up results of cases clearly reported?

Was there clear reporting of the presenting site(s)/clinic(s) demographic
information?

Yes/No/
applicable

/Not

Was statistical analysis appropriate?

JBI Cross-sectional checklist

#

Question

Response

Were the criteria for inclusion in the sample clearly defined?

Were the study subjects and the setting described in detail?

Was the exposure measured in a valid and reliable way?

Were objective, standard criteria used for measurement of the condition?

Were confounding factors identified?

Were strategies to deal with confounding factors stated?

Were the outcomes measured in a valid and reliable way?

0| N| O 0] | WO N

Was appropriate statistical analysis used?

Yes/No/
applicable

/Not

Clarification Note: Green: Signifies affirmative (yes). Red: Indicates negative (no). Yellow: Implies an unclear response. NA
(Not Applicable): Indicates that the question is not relevant in this context. The column numbers refer to the corresponding
item on the checklist, e.g. number “1” placed in the first column directly matches the first question on the applicable checklist.




B. Risk of bias assessment results

RoB assessment of prevalence studies.

The JBI checklist for prevalence studies was used to assess 66 studies. We identified
studies that were limited in generalisability and representativeness, mainly due to the
dependence of data on a single centre or a very specific, often narrowly defined, geographic
location (32 studies). Potential biases also include convenience samples or a non-detailed
description of sampling strategies, which leads to unclear participant selection processes
(13 studies). Another recurring concern in these studies was the small sample sizes,
frequently below the threshold needed for adequate statistical power (19 studies).

Author Year
Foley 2022

Zimmerman 2022
Kaaijk 2022
Kozinska 2022
Kurai 2022

Debes 2021

Subissi 2021
Korsun 2021

De la Puerta 2021

Sieling 2021
Moret 2021

Reckziegel 2020
Howard 2021

Souty 2019

Varghese 2018
Chasqueira 2018

van Beek 2017

Ursi¢ 2016

Wansaula 2016

Widmer 2014

Reiche 2014

Walker 2014

Ambrosioni 2014

Litwin 2014
Perotin 2013

Fathima 2012

Tanner 2012
Widmer 2012

Chan 2011

Guido 2011
Weinberg 2010




Author Year
Gioula 2010

Kumar 2010

Klein 2010
Gottlieb 2009

Walsh 2008

Falsey 2008
Kaye 2006
Williams 2005

Kumar 2005
Beckham 2005

Druce 2005

Bastien 2003
Barral 2022

Permpalung 2021
Samannodi 2021
Ponsford 2021

Elabbadi 2020

Schneider 2020
Saarela 2020
Verduyn 2019
Russell 2018

Visseaux 2017

Bonnin 2016

Radin 2014

Fowlkes 2014

Almansa 2012

lkematsu 2012

Dimopoulos 2012

Hernes 2011

Bjerregaard 2016

Magnusson 2018

Sayah 2013
Papi 2006
Stockwell 2022

Martino 2005

RoB assessment of cohort studies.

Nine studies were assessed using the JBI checklist for cohort studies and some of the
concerns include unclear exclusion criteria (1 study), potential collection biases due to the



retrospective nature of some studies (1 study), and limitations arising from focusing on a
small panel of viruses (2 study).

Author Year

Loubet 2021

Stjarne

Aspelund 2018 NA

Peghin 2017 NA NA
Masse 2017 NA NA
D’Angelo 2016 NA NA
Sundaram 2014 | NA | NA NA
Jansen 2013 NA
Murphy 2013 NA
Schnell 2012 NA

RoB assessment of case series.

Thirty-four studies were assessed with JBI Case series checklist the concerns included: lack
of clarity regarding which patients were eligible for the study. Ambiguity in inclusion and
exclusion criteria (4 studies), limitation in the research methodology, specifically in the
diagnostic approach to symptomatic cases (3 studies), non-consecutive or selective nature
of sample collection (6 studies), limited demographic and clinical data collection and
reporting ( 11 studies) (only including patients admitted to the ICU, suggesting a restrictive
sample selection that could limit the generalisation of the findings to broader populations (1
study) and for not being clear in the description of hospitalisations in the presented data,
raising doubts about the consistency and reliability of the reported information (2 studies).

Author year
Kapandji 2023
Jones 2022

de Zwart 2020
Ciotti 2020
Akhmedov 2020
Vidaur 2019
Spahr 2018

El Chaer 2017
Spires 2017
Niggli 2016
CDC 2013
Renaud 2013
Matsuzaki 2013
Egli 2012

Degail 2012




Author year

Te Wierik 2012
Mdller 2009
McManus 2008
Hopkins 2008
Garbino 2008
Johnstone 2008
Louie 2007
Englund 2006
Martinello 2006
Rohde 2005
Larcher 2005
Sumino 2005
Hamelin 2005
Carr 2005
Rachow 2020
Pagani 2015
Boivin 2007

O’Gorman 2006
Dare 2007

RoB assessment of cross-sectional studies.

A total of ten studies were assessed using the JBI checklist for analytical cross-sectional
studies. More than 80% of the studies provided clear criteria for sample inclusion, described
the study subjects and setting in detail, measured exposure and outcomes validly and
reliably, and used appropriate statistical analyses. However, the identification and
management of confounding factors was a notable weakness, with only around 50% of
studies clearly addressing this aspect.

Author year
Kan 2022
Saraya 2017
likura 2015

Gilca 2014
Zimmerman
2014

Kherad 2010
Williams 20052

QOgimi 2022
Ruiz-Gonzalez
2022

Vos 2019




Table S5. Characteristics of the included studies.

Studies from Europe

Author Year ‘ Study Setting Setting Type of study Outcomes
period categorization population
Austria n=1
Larcher 2005, | September Department of Hospital High-risk: Lung and . Coinfection influenza
Austria (36) 2003- Pulmonology, Hospital bone marrow . Coinfection RSV
March Natters, Natters and transplant . Complications and
2004 Department of sequelae
Hematology, . LRTI
Innsbruck Medical . CFR
University, Innsbruck . Seasonality
. Signs and symptoms
Belgium n=1
Subissi 2021, 2015-2019 A network of GPs GP/Primary care and 65+ General . Incidence
Belgium (37) widely distributed database population symptomatic
throughout Belgium, . Proportion
representing ~1.5% of symptomatic
all Belgian GPs and
covering more than
1.1% of the
population.
Bulgaria n=1
Korsun 2021, October Primary care settings Hospital, GP/Primary 65+ General . Complications and
Bulgaria (38) 2016- or hospitals from care population sequelae
September different regions of . LRTI
2019 Bulgaria (not further . Proportion
specified) symptomatic
Denmark n=2
Schneider February Four hospitals in the Hospital database 65+ General . Proportion
2020, 2018-July capital region of population symptomatic
Denmark (39) | 2018 Denmark (three
emergency
departments and one
pediatric emergency
department)
Bjerregaard July 2013- Bispebjerg University Hospital High-risk: Asthma . Proportion
2017, September Hospital, Kopenhagen symptomatic
Denmark (40) 2015
Finland n=1
Saarela 2020, September Internal Medicine Hospital 65+ General General
Finland (41) 2014- Emergency Unit Oulu population . Proportion
October University Hospital symptomatic
2015 High-Risk: COPD,
asthma and High-risk
previously or . Proportion
currently treated symptomatic
cancer (except skin
cancer other than
melanoma),
immunosuppressive
medication as a
minimum 5 mg of
daily prednisolone,
primary immune
deficiency requiring
immunoglobulin
treatment, human
immunodeficiency
virus infection, liver
cirrhosis, organ
transplantation,
splenectomy.
France n= 10
Kapandji 1 University hospital, Specialized Medical High-risk: Onco- . Coinfection Influenza
2023, France September Paris Care Centers hematological . Coinfection RSV
(42) 2010-30 malignancies . Complications and
June 2018 sequalae
. Hospitalization LoS
. ICU admission and
LoS
. CFR
. Signs and symptoms
Loubet 2021, 2012-2018 Five French teaching Hospital 65+ General . Proportion
France (28) hospitals (tertiary care population symptomatic

hospitals) part of the
FLUVAC study




Author Year

Study

Setting

Setting

Type of study

Outcomes

reported)

period categorization population
Souty 2019, 29 French Sentinelles GP/Primary care 65+ General . Proportion
France (43) September network with a population symptomatic
2015-16 nationwide coverage
April 2017
Perotin 2013, January Department of Hospital High-risk: COPD . Coinfection Influenza
France (44) 2006- Respiratory Medicine . Coinfection RSV
December of Reims . Proportion
2008 symptomatic
. Seasonality
Elabbadi April 2011- Two ICU of the Paris Hospital High-risk: HIV . Proportion
2020, France April 2017 area (Bichat University symptomatic
(45) Hospital and Tenon . Coinfection Influenza
University Hospital) . Coinfection RSV
Verduyn January 1, Department of Hospital High-risk: Asthma . Proportion
2019, France 2015- Respiratory Medicine symptomatic
(46) December of the University
31, 2015 Hospital of Tours, and
the Department of
Respiratory Medicine
of the University
Center of Reunion, a
French island
Visseaux May 1, Five hospitals Hospital 50+ General . Proportion
2017, France 2011-April (Beaujon, Bichat- population symptomatic
(26) 30, 2016 Claude Bernard, Louis
Mourier, Bretonneau
and Adelaide
Hautval), all located in
the Paris area
Masse 2017, October Nursing homes in Nursing Homes or High-risk: . Proportion
France (47) 2013-April Corsica care institutions institutionalized symptomatic
2017 older adults
Bonnin 2016, September Different departments Hospital 65+ General . Coinfection
France (48) 1, 2010- of the University population
February Hospital of Caen
21, 2013
Schnell 2012, | January Teaching hospital, Hospital High-risk: . Proportion
France (49) 2007-July Clermont Ferrand Immunocompromise symptomatic
2009 d status: . Coinfection Influenza
Hematological
malignancy,
lymphoma, leukemia
Germany n=7
Reckziegel September | Jena University Hospital High-risk: . Coinfection Influenza
2020, 2009- Hospital Malignancies, organ . Coinfection RSV
Germany (50) | December and stem-cell . URTI
2012 transplantation or . LRTI
with autoimmune . Proportion
disorders symptomatic
. Seasonality
Akhmedov 2005-2018 Ulm University Hospital High-risk: allogeneic . URTI
2020, Hospital stem-cell . LRTI
Germany (51) transplantation . CFR
Reiche 2014, 2000-2010 ~150 medical GP/Primary care 60+ General . Proportion
Germany (52) practices participating population symptomatic
in the Influenza . LRTI
Surveillance Scheme . Complications and
(National German sequelae
Working Group e Signs and symptoms
Influenza) . Bronchitis
Gottlieb 01 Lung transplant Hospital High-risk: Lung . Proportion
2009, November outpatient clinic of transplant symptomatic
Germany (53) | 2005-30 Hannover Medical . Complications and
April 2006 School sequelae
. Seasonality
Muller 2009, January Department of Hospital High-risk: chronic . Proportion
Germany (54) | 2003- Infectious Disease at myeloid leukemia symptomatic
December the University of and allogenic bone . Complications and
2004 Cologne marrow sequelae
transplantation e Hospitalization
proportion and LoS
. CFR
. Signs and symptoms
Rohde 2005, October University Hospital Hospital High-risk: COPD . Proportion
Germany (55) | 1999-June Bergmannsheil, symptomatic
2004 Bochum
Rachow 2013-2017 The outpatient clinic of | Specialized Medical High-risk: Allo-SCT . Proportion not
2020, the stem-cell Care Centers recipients specified as
Germany (56) transplantation asymptomatic or
program (name not symptomatic

Greece n=2




Author Year

Setting

Setting

Type of study

Outcomes

categorization population
Gioula 2010, 2005-2008 National Influenza Database 60+ General . Proportion
Greece (57) Center for North population symptomatic
Greece (sentinel . Hospitalization
surveillance system) proportion
Dimopoulos January Emergency Hospital High-risk: COPD . Proportion
2012, Greece 2008- Department of a symptomatic
(58) December tertiary care hospital
2009 (“SOTIRIA” Hospital,
Athens)
Ireland n=1
Carr 2005, September St James’s Hospital, Hospital High-risk: COPD, . Signs and symptoms
Ireland (59) 2003-May Dublin asthma, and
2004 Immunocompromise
d status: squamous
cell carcinoma of
lung and chronic
lymphocytic
leukemia
Italy n=3
Ciotti 2020, October University Hospital Hospital 65+ General . Proportion
Italy (60) 2016- Policlinico Tor Vergata population symptomatic
March (PTV) in Rome . Signs and symptoms
2019
Guido 2011, June 2008- | Apulian population Community (Schools 65+ General . Proportion
Italy (61) May 2009 with respiratory tract or educational population symptomatic
infections (setting not settings)
reported)
Papi 2006, September | University of Ferrara Database High-risk: COPD . Proportion
Italy (62) 2000- symptomatic
August . Coinfection RSV
2002
Netherlands
n=6
Kaaijk 2022, October Recruitment through Community 60+ General . Coinfection Influenza
Netherlands 2014-April general practitioners population . Proportion
(63) 2015 or the National Civil symptomatic
Registry e Proportion
asymptomatic
de Zwart 2008-2018 University Medical Hospital High-risk: single-, . Hospitalization
2020, Center Groningen double-, or heart- proportion
Netherlands lung transplantation . CFR
(64) e Proportion
symptomatic
. Signs and symptoms
van Beek December Recruitment through GP/Primary care and 60+ General . Incidence
2017, 2011-May general practitioners Community population symptomatic
Netherlands 2013 or the National Civil . Proportion
(29) Registry symptomatic
. Proportion
asymptomatic
Te Wierik January A residential care Nursing Homes or High-risk: . Proportion
2012, 2010- facility for elderly in care institutions Institutionalized symptomatic
Netherlands March Utrecht older adults . Incidence
(65) 2010 symptomatic
. CFR
Vos 2019, 2016-2018 Emergency Hospital High-risk: . Proportion
Netherlands department of the Immunocompromise symptomatic
(66) UMC Utrecht d status
Jansen 2013, November Academic Medical Hospital High-risk: patients . Proportion
Netherlands 2008-April Center, Amsterdam with chemotherapy- asymptomatic
(67) 2010 induced significant
neutropenia
Norway n=2
Debes 2021, November A 500-bed hospital in Hospital database 65+ General . Proportion
Norway (68) 2015-May the South-east region population symptomatic
2018 of Norway
Hernes 2011, 13 Department of Internal Hospital 60+ General . Proportion
Norway (69) February Medicine, Sorlandet population symptomatic
2008-3 Hospital, Arendal
February
2009
Poland n=1
Kozinska November Single Drive-Thru COVID-19 collection 65+ General . Proportion
2022, Poland 2020- Mobile Collection Site site study population symptomatic
(70) March in Ostrow Mazowiecka Coinfection Influenza
2021 . Coinfection RSV
Portugal n=1
Chasqueira 2013-2014 18 elderly care Nursing Homes or High-risk: . Proportion
2018, centers in Lisbon care institutions Institutionalized symptomatic
Portugal (71) older adults

Slovenia n=1




Author Year

Study

Setting

Setting

Type of study

Outcomes

period categorization population
Ursic 2016, 05 Medium-sized nursing Nursing Homes or High-risk: . LRTI
Slovenia (72) December home (name not care institutions Institutionalized . URTI
2011-31 reported) older adults . Proportion
May 2012 symptomatic
Spain n=7
De la Puerta 01 CSRV Database of CSRV Database High-risk: Allo- . Hospitalization
2021, Spain February the Hospital HSCT recipients proportion
(73) 2018-30 Universitari | . LRTI
September Politecnic La Fe, . URTI
2020 Valencia . CFR
. Proportion
symptomatic
Vidaur 2019, July 2007- Computerized records Hospital High-risk: COPD, . Complications and
Spain (74) June 2017 of the Microbiology asthma, sequelae
department, and the Immunocompromise . CFR
medical records of an d status: non-
ICU in the North of Hodgkin lymphoma,
Spain (name not Multiple myeloma,
reported) Heart transplant,
Chemotherapy,
Pancreas and
kidney transplant
and SLE
Martino 2005, | September Division of Hospital High-risk: . CFR
Spain (75) 1999- Hematology of the Hematopoietic stem- . Signs and symptoms
October Hospital de la Santa cell transplant
2003 Creu i Sant Pau,
Barcelona
Williams 1 October Division of Clinical Hospital High-risk: . Proportion
2005, Spain 1999-31 Hematology, Hospital Hematological symptomatic
(76) July 2004 de la Santa Creu i malignancy . LRTI
Sant Pau, Barcelona . URTI
. CFR
. Seasonality
. Coinfection influenza
. Coinfection RSV
Ruiz- December Emergency Room at Hospital High-risk: COPD . Proportion
Gonzélez 2018- the Arnau de Vilanova symptomatic
2022, Spain March University Hospital,
(77) 2019 Valencia
Peghin 2017, September Hospital Univeristari Hospital High-risk: Lung . Proportion
Spain (78) 2009- Vall d’Hebron, transplant asymptomatic
September Barcelona . Bronchitis
2011 . Complications and
sequelae
. Hospitalization
proportion
. ICU admission
. LRTI
. URTI
. CFR
. Outpatient and
emergency
department
Almansa September Respiratory Medicine Hospital High-risk: COPD . Proportion
2012, Spain 2010- and Intensive Care symptomatic
(79) March Medicine Services for . Coinfection Influenza
2011 AECOPD cases (no . Coinfection RSV
name available)
Sweden n=2
Stjarne May 2012- University hospitals Specialized Medical High-risk: Lung . Proportion not
Aspelund December (Lund and Care Centers transplant specified as
2018, 2014 Gothenburg) symptomatic or
Sweden (80) asymptomatic
Magnusson January Sahlgrenska Hospital High-risk: Lung . Proportion not
2018, 2009-April University Hospital transplant specified as
Sweden (81) 2012 Transplant Center, symptomatic or
Gothenburg asymptomatic.
. Seasonality
Switzerland
n=9
Moret 2021, 01 Department of Hospital High-risk: . Hospitalization
Switzerland November Oncology, Bern Autologous proportion and LoS
(82) 2015-30 University Hospital hematopoietic stem- . CFR
April 2017 cell transplantation . Proportion
symptomatic
Spahr 2018, June 2010- | University Hospital Hospital High-risk: Allogeneic . Complications and
Switzerland December Basel hematopoietic cell sequelae
(83) 2014 transplantation . Hospitalization

proportion
ICU admission




Author Year Study Setting Setting Type of study Outcomes
period categorization population
. LRTI
. URTI
. CFR
. Proportion
symptomatic
Niggli 2016, January University Hospital of Database High-risk: Lung . Proportion
Switzerland 2012-June Zurich transplant symptomatic
(84) 2014 . Signs and symptoms
Ambrosioni 1 January The University Hospital 65+ General . Proportion
2014, 2011-31 Hospital of Geneva population symptomatic
Switzerland December
(85) 2012
Egli 2012, June 2009- | Single hospital (name Hospital High-risk: Allogeneic . Coinfection Influenza
Switzerland June 2010 not reported) hematopoietic stem- . Coinfection RSV
(86) cell transplantation . Complications and
sequalae
. Hospitalization
proportion and LoS
. ICU admission
. LRTI
. CFR
. Proportion
symptomatic
. Seasonality
. Signs and symptoms
Kherad 2010, June 2007- | Emergency Hospital High-risk: COPD . Proportion
Switzerland December department and symptomatic
87) 2008 hospitalized (name not
reported)
Garbino November Three university Hospital High-risk: HIV . Proportion
2008, 2003- hospitals of Geneva, symptomatic
Switzerland November Basel and Zurich in Coinfection Influenza
(88) 2006 the context of the . Coinfection RSV
Swiss HIV Cohort . Hospitalization
Study proportion
. CFR
Barral 2022, 01 January | Database of the HUG Database High-risk: . Proportion not
Switzerland 2010-31 Laboratory of Virology, Hematopoietic stem- specified as
(89) October Geneva cell transplant and symptomatic or
2019 Hematologic asymptomatic.
malignancies o Complications and
sequelae
. Hospitalization
. ICU admission
. LRTI
. CFR
. Coinfection Influenza
. Coinfection RSV
Pagani 2015, 2011-2012 Large academic Hospital 65+ General . Proportion
Switzerland geriatric hospital, population symptomatic
(90) Geneva
UK n=6
Tanner 2012, September -Hospitals and general | Hospital, GP/Primary 65+ General . Proportion
UK (91) 2009-April practitioners within the | care, and database population symptomatic
2010 West Midlands region
of central England
-Database: The Health
Protection Agency
Public Health
Laboratory (HPA PHL)
Birmingham
Degail 2012, 31 July Community hospital in Hospital 60+ General . Proportion
UK (17) 2010-9 the East of England population symptomatic
September . CFR
2010
McManus Mater Hospital Belfast Hospital High-risk: COPD . Proportion
2008, UK (92) symptomatic
. Proportion
asymptomatic
Kaye 2006, November Four hospitals in the Hospital 65+ General . Proportion
UK (93) 2001- West Midlands region population symptomatic
February (no names reported) . Coinfection RSV
2003 o Coinfection Influenza
Ponsford August Immunodeficiency Hospital High-risk: Primary . Proportion not
2021, UK (94) | 2015- Center for Wales, antibody deficiency specified as
January Cardiff asymptomatic or
2018 symptomatic.
. Seasonality
O'Gorman July 2003- Regional Virus Hospital, GP/Primary High-Risk: COPD, . Coinfection RSV
2006, UK (95) January Laboratory, Royal care Immunocompromise . Coinfection Influenza
2005 Group of Hospitals d status: .

Hospitalization




Author Year Study Setting Setting Outcomes

Type of study

period categorization population
Trust, Belfast, Rheumatoid . ICU admission
Northern Ireland arthritis, polymyalgia . Mortality
rheumatica e Signs and symptoms
. Complications and
sequelae
. CFR

Studies from Western Pacific

Author Year Study Setting Setting Type of study Outcomes
period categorization population
Australia
n=6
Foley 2022, 01 January PathWest Laboratory Database 65+ General . Incidence not
Australia 2017-02 Medicine Western population specified
(96) January Australia data symptomatic
2022 asymptomatic
Jones 2022, 1 July 2018- Aged-care facilities in Nursing Homes or High-risk: . Hospitalization
Australia 31 Western Sydney care institutions Institutionalized older proportion
97) December adults . CFR
2018 . Proportion
symptomatic
Varghese 01 January Australian Sentinel GP/Primary care 50+ General . Coinfection Influenza
2018, 2010-31 Practices Research population . Coinfection RSV
Australia December Network (ASPREN) as . Proportion
(98) 2013 a national infectious symptomatic
disease surveillance
system
Hopkins July 2003- Prince Charles Hospital High-risk: Lung . Proportion
2008, December Hospital, Brisbane, transplant symptomatic
Australia 2006 Queensland Coinfection Influenza
(99) . Coinfection RSV
. Seasonality
. Complications and
sequelae
. Hospitalization
proportion
. LRTI
. URTI
. CFR
. Outpatient and
emergency
department
Druce 2005, May 2002- Victoria-wide influenza | Hospital and 60+ General . Proportion
Australia September surveillance program, database population symptomatic
(100) 2003 also including . Coinfection Influenza
Victorian hospitals . Coinfection RSV
Murphy April 2007- Antenatal clinic of Specialized Medical High-risk: Asthma . Proportion
2013, November John Hunter Hospital, Care Centers symptomatic
Australia 2009 Newcastle . Coinfection Influenza
(101)
Japan n=6
Kurai 2022, April 2019- Ten study sites in Community 65+ General . Hospitalization
Japan (16) July 2020 Japan (general population proportion and LoS
practitioner sites, . ICU admission
names/locations not . Incidence
reported) symptomatic
. LRTI
. CFR
. Proportion
symptomatic
. Signs and symptoms
Kan 2022, April 2018- National Hospital Hospital High-risk: COPD and . CFR
Japan (102) March 2020 Organization Fukuoka Asthma . Proportion
National Hospital symptomatic
National Hospital
Organization
Fukuokahigashi
Medical Center
National Hospital
Organization Omuta
National Hospital
Saraya August Kyorin University Hospital High-risk: Asthma . Outpatient and
2017, Japan 2012-May Hospital, Tokyo emergency
(103) 2015 department




Author Year Study Setting Setting Type of study Outcomes
period categorization population
Proportion
symptomatic
Seasonality
likura 2015, May 2011- Hospital (name not Hospital High-risk: Asthma Proportion
Japan (104) December reported) symptomatic
2012
Matsuzaki January Yamanobe Pediatric Hospital General population Transmission
2013, Japan 2008-May Clinic collaborating children to adults
(15) 2010 with the local health
authority of the
Yamagata Prefecture
for the surveillance of
viral diseases in
Japan
Ikematsu November Seventeen outpatient GP/Primary care 50+ General Proportion
2012, Japan 2008-May clinics located in four population symptomatic
(105) 2009 separate areas of
Japan, Fukuoka,
Ishikawa, Gifu and
Tokushima
prefectures.

Studies from North America

Author Year

Study

Se

Setting

Type of study

Outcomes

period

categorization population

Canada n=8
Gilca 2014, 8 February | Three regional Hospital 65+ General . Proportion
Canada 2012-2 hospitals population symptomatic
(106) February participated in the
2013 study during both
years, and two
hospitals
participated
during 1 year
each (2
community, two
academic/tertiary
care hospitals)
Klein 2010, November | A large university- | Hospital High-risk: HIV . Proportion
Canada 2003-April based clinic symptomatic
(107) 2006 (Montreal Chest . Coinfection Influenza
Hospital, McGill . Coinfection RSV
University Health . Hospitalization
Center, Montreal) proportion
. LRTI
. Signs and symptoms
. Complications and
sequelae
Johnstone August 5 hospitals in Hospital High-risk: COPD, . Coinfection Influenza
2008, 2004-March| Edmonton asthma, congestive . Coinfection RSV
Canada 2006 heart failure, . Complications and
(108) ischemic heart sequelae
disease and cancer . CFR
. Seasonality
. Signs and symptoms
Hamelin 17 January | 3 university- Hospital High-risk: COPD . Proportion
2005, 2002-06 affiliated symptomatic
Canada May 2004 hospitals, Quebec . LRTI
(109) . Complications and
sequalae
. Hospitalization
proportion and LoS
. ICU admission
. CFR
Kumar 2001-2003 | Outpatient clinics Hospital High-risk: Lung . Proportion
2005, at the Toronto transplant symptomatic
Canada General Hospital . Proportion
(110) asymptomatic
. LRTI
. URTI
. Complications and
sequalae
Bastien October Four provincial Database 50+ General . Proportion
2003, 2001-April public health population symptomatic
2002 laboratories (no




Author Year

Setting

Setting

Type of study

Outcomes

categorization

population

Canada names reported)
(111) in Nova Scotia,
Manitoba,
Saskatchewan,
and British
Columbia
Boivin 1 January Long-term care Nursing Homes High-risk: . Proportion
2007, 2006-15 facility in Quebec or care Institutionalized older symptomatic
Canada February City institutions adults . Incidence
(112) 2006 symptomatic
. Complications and
sequelae
. LRTI
. Bronchitis
. CFR
. Signs and symptoms
Fathima 01 July Web-Based Database 50+ General . Coinfection
2012, 2009-30 Laboratory population
Canada June 2012 | Surveillance -Data
(113) Integration for
Alberta
Laboratories
(DIAL) platform
USA n=35
Zimmerman | 01 July Pennsylvania Other database 50+ General . Hospitalization rate
2022, USA 2015-30 Health Care Cost population . Proportion
(114) June 2019 Containment symptomatic
Council (PHC4)
and UPMC Health
System electronic
medical records,
Allegheny County
(Pittsburgh),
Pennsylvania
Sieling October Academically Hospital 50+ General . Hospitalization rate
2021, USA 2017- affiliated hospital population
(115) September | system in
2019 Northern
Manhattan (New
York City)
including three
hospitals: an adult
tertiary care
hospital, an adult
community
hospital, and a
children's hospital
Howard January 8 hospitals in Hospital 50+ General . Proportion
2021, USA 2010-June | Chicago, IL; population symptomatic
(5) 2012 Memphis, TN;
Nashville, TN; and
Salt Lake City, UT
El Chaer April 2012- | University of Hospital High-risk: . Complications and
2017, USA May 2015 Texas MD Hematopoietic cell sequelae
(116) Anderson Cancer transplantation (HCT) . Hospitalization
Center (Houston, in remission proportion and LoS
Texas) . ICU admission
Database: The . LRTI
Infection Control . URTI
database . CFR
Spires 5 January LTCF in two locker | Nursing Homes High-risk: . Incidence
2017, USA 2015-21 units (A and B) or care Institutionalized older symptomatic
(117) January that house institutions adults . CFR
2015 residents with . Proportion
dementia (name symptomatic
not reported)
Wansaula October Five acute care Hospital 50+ General . Proportion
2016, USA 2010- hospitals in population symptomatic
(118) September | Arizona: St.
2014 Mary’s Hospital
(adults), St.

Joseph’s Hospital
(adults), Tucson
Heart Hospital
(adults),
Northwest Medical
Center (adults),
and Sells Indian




Author Year

Setting

Setting

Type of study

Outcomes

Health Services
Clinic (all ages)

categorization

population

Zimmerman | January University of GP/Primary care 50+ General Proportion
2014, USA 2012-April Pittsburgh site of and community population symptomatic
(119) 2012 the Flu vaccine
efficacy (VE)
study funded by
the CDC
Widmer May 2009- | One academic ED, Hospital 50+ General General population
2014, USA April 2010 one academic population
(18) hospital, and Hospitalization rate
three community High-risk: Proportion
hospitals, Immunodeficiency symptomatic
covering residents (Transplant, cancer, CFR
of Middle splenectomy,
Tennessee, HIV/AIDS, steroid High-risk
defined as use, chemotherapy, Proportion
Nashville immunosuppression) symptomatic
(Davidson
County) and the
six surrounding
counties
(Robertson,
Cheatham,
Williamson,
Rutherford,
Wilson, Sumner)
Walker 1 April Northwestern Hospital 50+ General General
2014, USA 2009-31 Memorial Hospital population Proportion
(120) March 2010 | (NMH) and symptomatic
Prentice Women'’s High-risk:
Hospital Chicago, immunocompromised High-risk
IL (hematological CFR
malignancy, organ Proportion
transplant and symptomatic
hemoteraphy)
CDC 2013, January Two skilled Nursing Homes High-risk: Complications and
USA (121) 2012- nursing facilities or care Institutionalized older sequelae
February (SNFs) in West institutions adults Incidence
2012 Virginia and Idaho symptomatic
LRTI
URTI
Litwin 14 Adult and Hospital 50+ General Proportion
2014, USA November pediatric hospital population symptomatic
(122) 2011-13 at Georgia Health
November Sciences
2012 University
Renaud January Fred Hutchinson Hospital High-risk: HCT Complications and
2013, USA 2006- Cancer Research Recipients sequelae
(123) February Center CFR
2011 Proportion
symptomatic
Widmer November 4 hospitals Hospital 50+ General General population
2012, USA 2006-April (academic or population
(19) 2009 community) in Coinfection Influenza
Davidson County Coinfection RSV
(Nashville, TN). High-risk: Complications and
The number of Immunodeficiency sequalae
participating (Transplant, cancer, LoS Hospitalization
hospitals varied splenectomy, rate
by year and it was HIV/AIDS, steroid ICU admission and
based on use, chemotherapy, LoS
availability of immunosuppression) CFR
research staff and Proportion
funding. symptomatic 50+
Seasonality
Signs and symptoms
High-risk
Proportion
symptomatic
Chan 2011, 16 October | Rhode Island Hospital 60+ General Proportion
USA (124) 2009-1 Hospital, a population symptomatic
December tertiary care
2009 center, including

Hasbro Children’s
Hospital, and The
Miriam, Newport




Author Year Setting Setting Type of study Outcomes
categorization population
and Bradley
Hospitals
Weinberg September | University of Hospital High-risk: Lung . Proportion
2010, USA 2005- Colorado Denver transplant symptomatic
(125) November . Complications and
2007 sequalae
. Hospitalization
proportion
. CFR
Kumar February University of Hospital High-risk: Lung . Proportion
2010, USA 2003- Pittsburgh Medical transplant symptomatic
(126) December Center, . Proportion
2005 Pittsburgh, PA asymptomatic
. Complications and
sequalae
Walsh 1999-2003 | Health Hospital, 65+ General General population
2008, USA maintenance GP/Primary care population . Proportion
4) organizations, Asymptomatic
cardiac and High-risk: COPD, . Signs and symptoms
pulmonary Cardiovascular . Coinfection
rehabilitation disease: Congestive . Hospitalization
programs, and the heart failure, Other: proportion and LoS
Rochester General lung disease . Complications and
Hospital in sequelae
Rochester, New . ICU admission
York . CFR
. Outpatient and
emergency
department
High-risk
. Proportion
symptomatic
. Signs and symptoms
. Coinfection
. Hospitalization
proportion
. Outpatient and
emergency
department
Falsey April 1998- | 33 Boston-area GP/Primary care, High-risk: . Proportion
2008, USA August LTCFs Nursing Homes Institutionalized older symptomatic
(127) 2000 or care adults
institutions
Louie 2007, 4 June 3 LTCFs that Nursing Homes High-risk: . Proportion
USA (128) 2006-8 July | report to or care Institutionalized older symptomatic
2006 Sacramento institutions adults . Incidence
County symptomatic
Department of . LRTI
Health and Human
Services and the
California
Department of
Health Services
Englund 1995-1999 | Referral cancer Specialized High-risk: . Proportion
2006, USA center (name not Medical Care Hematopoietic stem- symptomatic
(129) reported) Centers cell transplant Coinfection Influenza
recipients . Coinfection RSV
. Complications and
sequelae
. Hospitalization
proportion
. LRTI
. CFR
. Signs and symptoms
Martinello 13 Yale-New Haven, Hospital High-risk: COPD . Proportion
2006, USA December New Haven, symptomatic
(130) 2002-06 Connecticut Coinfection RSV
May 2003 Coinfection Influenza

Hospitalization LoS
ICU admission

LRTI

CFR

Seasonality

Signs and symptoms
Complications and
sequelae




Author Year Study Setting Setting Type of study Outcomes
period categorization population
Williams December Vanderbilt Hospital High-risk: Asthma . Proportion
2005 A, 1999- University Medical symptomatic
USA (131) December Center, Nashville, . Signs and symptoms
2003 Tennessee
Sumino 15 St. Louis Hospital High-risk: COPD, . Complications and
2005, USA December Children’s Hospital Immunocompromised sequelae
(132) 2002-1 and Barnes- status: Leukemia, . Hospitalization
August Jewish Hospital at lung and heart proportion and LoS
2003 Washington transplant recipients . Signs and symptoms
University Medical
Center as well as
at affiliated
community
hospital
Beckham September | Hospital (no Hospital High-risk: COPD . Proportion
2005, USA 1991-May names reported) symptomatic
(133) 1995
Stockwell December CDC-funded Database 65+ General . Incidence
2022, USA 2012- Mobile population symptomatic
(134) September | Surveillance for
2017 ARI and ILI in the
Community
(MoSAIC) study,
low-income
community in New
York City
Ogimi April 2008- | Fred Hutchinson Hospital High-risk: HCT . Proportion
2022, USA September | Cancer Research database recipients symptomatic
(135) 2018 Center (Fred . LRTI
Hutch) and the . URTI
Seattle Cancer
Care Alliance
Permpalung | July 2010- | Johns Hopkins Hospital High-risk: Lung . Complications and
2021, USA June 2019 Hospital, transplant sequelae
(136) Baltimore . Exacerbation
. LRTI
. URTI
. CFR
. Signs and symptoms
Samannodi 01 March 8 hospitals in the Hospital High-risk: Solid . Proportion not
2021, USA 2016-30 Memorial organ transplant specified as
(137) April 2019 Hermann Health symptomatic or
(MHH) System in asymptomatic.
Houston
Russell January IISP and MoSAIC, Database 50+ General . Proportion
2018, USA 2013-May New York City population symptomatic
(138) 2015
D’Angelo January Hospital’s HCT Hospital High-risk: Allogeneic . Proportion
2016, USA 2009- database (no HCT symptomatic
(139) December name) . LRTI
2013 . URTI
. Hospitalization
proportion
. CFR
Radin 2014, | January Three US Hospital and 50+ General . Proportion
USA (140) 2012- populations: Community population symptomatic
December civilians near the
2013 US-Mexico
border,
Department of
Defense
(DoD)
beneficiaries, and
military recruits
(no names
reported)
Fowlkes August 57 HCP practices GP/Primary care 50+ General . Incidence
2014, USA 2010-July in 12 sites, population symptomatic
(141) 2011 including nine

states and three
jurisdictions:
Florida, Iowa,
Minnesota, New
Jersey, North
Dakota, Oregon,
Utah, Virginia,
Wisconsin, Los
Angeles County,




Author Year

Setting

Setting

Type of study

Outcomes

New York City,
and Philadelphia

categorization

population

Sundaram 2004-2010 | Cohort of Hospital 50+ General . Proportion
2014, USA community- population symptomatic
(27) dwelling
individuals living
in or near the
town Marshfield
Dare 2007, May 2004- | University of Hospital High-risk: Lung . Proportion
USA (142) April 2005 Pittsburgh Medical transplant symptomatic
Center . Proportion
asymptomatic
. Coinfection Influenza
. Coinfection RSV
. Seasonality
Sayah 1 June Routine Database High-risk: single-, . Proportion
2013, USA 2009-31 surveillance for bilateral-, and heart- symptomatic
(143) May 2011 Acute rejection lung transplant . Coinfection influenza

and allograft
dysfunction
following CARV
infection,
University of
California, San
Francisco (UCSF)

recipients

Coinfection RSV




Table S6. Papers excluded during full text selection with reason for

exclusion.
Reference citation Reason of exclusion

Aaron SD, Angel JB, Lunau M, Wright K, Fex C, Le Saux N, Dales RE. Granulocyte
inflammatory markers and airway infection during acute exacerbation of chronic obstructive
pulmonary disease. Am J Respir Crit Care Med. 2001 Feb;163(2):349-55. doi:
10.1164/ajrccm.163.2.2003122. PMID: 11179105.

Irrelevant or unrelated focus

Abbas S, Raybould JE, Sastry S, de la Cruz O. Respiratory viruses in transplant recipients:
more than just a cold. Clinical syndromes and infection prevention principles. Int J Infect Dis.
2017 Sep;62:86-93. doi: 10.1016/j.ijid.2017.07.011. Epub 2017 Jul 22. PMID: 28739424.

Narrative review

Aberle JH, Aberle SW, Redlberger-Fritz M, Sandhofer MJ, Popow-Kraupp T. Human
metapneumovirus subgroup changes and seasonality during epidemics. Pediatr Infect Dis J.
2010 Nov;29(11):1016-8. doi: 10.1097/INF.0b013e3181e3331a. PMID: 20489673.

Wrong population

Agca H, Akalin H, Saglik I, Hacimustafaoglu M, Celebi S, Ener B. Changing epidemiology of
influenza and other respiratory viruses in the first year of COVID-19 pandemic. J Infect
Public Health. 2021 Sep;14(9):1186-1190. doi: 10.1016/j.jiph.2021.08.004. Epub 2021 Aug
8. PMID: 34399190.

Country study outside the
geographical area of interest

Akmatov MK, Krebs S, Preusse M, Gatzemeier A, Frischmann U, Schughart K, Pessler F. E-
mail-based symptomatic surveillance combined with self-collection of nasal swabs: a hew

tool for acute respiratory infection epidemiology. Int J Infect Dis. 2011 Nov;15(11):e799-803.
doi: 10.1016/j.ijid.2011.07.005. Epub 2011 Aug 17. PMID: 21852171, PMCID: PMC7110865.

Wrong population

Al Sulaiman K, Aljuhani O, Badreldin HA, Korayem GB, Alenazi AA, Alharbi AH, Alghamdi A,
Alhubaishi A, Altebainawi AF, Bosaeed M, Alotaibi R, Alawad A, Alnajjar N, Bin Saleh K, Sait
WA, Alsohimi S, Alanizy MM, Almugbil SA, Al Sulaihim I, Vishwakarma R, Alalawi M,
Alhassan F, Alghnam S. The clinical outcomes of COVID-19 critically ill patients co-infected
with other respiratory viruses: a multicenter, cohort study. BMC Infect Dis. 2023 Feb
6;23(1):75. doi: 10.1186/s12879-023-08010-8. Erratum in: BMC Infect Dis. 2023 Feb
22;23(1):103. doi: 10.1186/s12879-023-08072-8. PMID: 36747136; PMCID: PMC9901824.

Country study outside the
geographical area of interest

Amrane S, Tissot-Dupont H, Doudier B, Eldin C, Hocquart M, Mailhe M, Dudouet P,
Ormiéres E, Ailhaud L, Parola P, Lagier JC, Brouqui P, Zandotti C, Ninove L, Luciani L,
Boschi C, La Scola B, Raoult D, Million M, Colson P, Gautret P. Rapid viral diagnosis and
ambulatory management of suspected COVID-19 cases presenting at the infectious
diseases referral hospital in Marseille, France, - January 31st to March 1st, 2020: A
respiratory virus snapshot. Travel Med Infect Dis. 2020 Jul-Aug;36:101632. doi:
10.1016/j.tmaid.2020.101632. Epub 2020 Mar 20. PMID: 32205269; PMCID: PMC7102626.

Wrong population

Antalis E, Oikonomopoulou Z, Kottaridi C, Kossyvakis A, Spathis A, Magkana M, Katsouli A,
Tsagris V, Papaevangelou V, Mentis A, Tsiodras S. Mixed viral infections of the respiratory
tract; an epidemiological study during consecutive winter seasons. J Med Virol. 2018
Apr;90(4):663-670. doi: 10.1002/jmv.25006. Epub 2018 Jan 17. PMID: 29244214; PMCID:
PMC7167177.

Unextractable data in graphs

(Unavailable or inaccessible data

necessary for analysis)

Atabani SF, Wilson S, Overton-Lewis C, Workman J, Kidd IM, Petersen E, Zumla A, Smit E,
Osman H. Active screening and surveillance in the United Kingdom for Middle East
respiratory syndrome coronavirus in returning travellers and pilgrims from the Middle East: a
prospective descriptive study for the period 2013-2015. Int J Infect Dis. 2016 Jun;47:10-4.
doi: 10.1016/).ijid.2016.04.016. Epub 2016 Apr 23. PMID: 27117200; PMCID: PMC7110479.

Wrong population

Barenfanger J, Mueller T, O'Brien J, Drake C, Lawhorn J. Prevalence of human
metapneumovirus in central illinois in patients thought to have respiratory viral infection. J
Clin Microbiol. 2008 Apr;46(4):1489-90. doi: 10.1128/JCM.02283-07. Epub 2008 Jan 30.
PMID: 18234862; PMCID: PMC2292915.

Wrong population

Barnadas C, Schmidt DJ, Fischer TK, Fonager J. Molecular epidemiology of human
adenovirus infections in Denmark, 2011-2016. J Clin Virol. 2018 Jul;104:16-22. doi:
10.1016/j.jcv.2018.04.012. Epub 2018 Apr 21. PMID: 29704734; PMCID: PMC7106356.

Wrong population

Barratt K, Anderson TP, Fahey JA, Jennings LC, Werno AM, Murdoch DR. Comparison of
the fast track diagnostics respiratory 21 and Seegene Allplex multiplex polymerase chain
reaction assays for the detection of respiratory viruses. Br J Biomed Sci. 2017 Apr;74(2):85-
89. doi: 10.1080/09674845.2017.1278885. Epub 2017 Feb 15. PMID: 28367738.

Country study outside the
geographical area of interest

Bartlow AW, Stromberg ZR, Gleasner CD, Hu B, Davenport KW, Jakhar S, Li PE, Vosburg
M, Garimella M, Chain PSG, Erkkila TH, Fair IM, Mukundan H. Comparing variability in
diagnosis of upper respiratory tract infections in patients using syndromic, next generation
sequencing, and PCR-based methods. PLOS Glob Public Health. 2022 Jul
20;2(7):e0000811. doi: 10.1371/journal.pgph.0000811. PMID: 36962439; PMCID:
PMC10022352.

Irrelevant or unrelated focus or
scope

Baskaran V, Lawrence H, Lansbury LE, Webb K, Safavi S, Zainuddin NI, Hug T, Eggleston
C, Ellis J, Thakker C, Charles B, Boyd S, Williams T, Phillips C, Redmore E, Platt S,
Hamilton E, Barr A, Venyo L, Wilson P, Bewick T, Daniel P, Dark P, Jeans AR, McCanny J,
Edgeworth JD, Llewelyn MJ, Schmid ML, McKeever TM, Beed M, Lim WS. Co-infection in
critically ill patients with COVID-19: an observational cohort study from England. J Med
Microbiol. 2021 Apr;70(4):001350. doi: 10.1099/jmm.0.001350. PMID: 33861190; PMCID:
PMC8289210.

Wrong population

Bayrakdar F, Altas AB, Korukluoglu G. Iki ardigik epidemik sezonda iilkemizde dolagimda
olan insan metapndmovirus suslarinin filogenetik gesitlilii [Phylogenetic variability of human

Wrong population




Reference citation Reason of exclusion

metapneumovirus strains circulating in Turkey during two consecutive epidemic seasons].
Mikrobiyol Bul. 2016 Jan;50(1):63-72. Turkish. doi: 10.5578/mb.10060. PMID: 27058330.
Beaird OE, Freifeld A, Ison MG, Lawrence SJ, Theodoropoulos N, Clark NM, Razonable RR, | Irrelevant or unrelated focus or
Alangaden G, Miller R, Smith J, Young JA, Hawkinson D, Pursell K, Kaul DR. Current scope

practices for treatment of respiratory syncytial virus and other non-influenza respiratory
viruses in high-risk patient populations: a survey of institutions in the Midwestern Respiratory
Virus Collaborative. Transpl Infect Dis. 2016 Apr;18(2):210-5. doi: 10.1111/tid.12510. Epub
2016 Mar 29. PMID: 26923867; PMCID: PMC7169710.

Beckham JD, Cadena A, Lin J, Piedra PA, Glezen WP, Greenberg SB, Atmar RL. Irrelevant or unrelated focus
Respiratory viral infections in patients with chronic, obstructive pulmonary disease. J Infect.
2005 May;50(4):322-30. doi: 10.1016/}.jinf.2004.07.011. PMID: 15845430; PMCID:
PMC7132437.

Bello S, Lasierra AB, Mincholé E, Fandos S, Ruiz MA, Vera E, de Pablo F, Ferrer M, Wrong population
Menendez R, Torres A. Prognostic power of proadrenomedullin in community-acquired
pneumonia is independent of aetiology. Eur Respir J. 2012 May;39(5):1144-55. doi:
10.1183/09031936.00080411. Epub 2011 Nov 10. PMID: 22075489.

Bénézit F, Loubet P, Galtier F, Pronier C, Lenzi N, Lesieur Z, Jouneau S, Lagathu G, Wrong population
L'Honneur AS, Foulongne V, Vallejo C, Alain S, Duval X, Houhou N, Costa Y, Vanhems P,
Amour S, Carrat F, Lina B, Launay O, Tattevin P; FLUVAC Study Group. Non-influenza
respiratory viruses in adult patients admitted with influenza-like iliness: a 3-year prospective
multicenter study. Infection. 2020 Aug;48(4):489-495. doi: 10.1007/s15010-019-01388-1.
Epub 2020 Feb 13. PMID: 32056143; PMCID: PMC7095392.

Benkouiten S, Charrel R, Belhouchat K, Drali T, Nougairede A, Salez N, Memish ZA, Al Wrong population
Masri M, Fournier PE, Raoult D, Brouqui P, Parola P, Gautret P. Respiratory viruses and
bacteria among pilgrims during the 2013 Hajj. Emerg Infect Dis. 2014 Nov;20(11):1821-7.
doi: 10.3201/eid2011.140600. PMID: 25341199; PMCID: PMC4214309.

Benkouiten S, Charrel R, Belhouchat K, Drali T, Salez N, Nougairede A, Zandotti C, Memish | Country study outside the
ZA, al Masri M, Gaillard C, Parola P, Brouqui P, Gautret P. Circulation of respiratory viruses geographical area of interest
among pilgrims during the 2012 Hajj pilgrimage. Clin Infect Dis. 2013 Oct;57(7):992-1000.
doi: 10.1093/cid/cit446. Epub 2013 Jul 9. PMID: 23839997; PMCID: PMC7108031.
Bierbaum S, Konigsfeld N, Besazza N, Blessing K, Riicker G, Kontny U, Berner R, Wrong population
Schumacher M, Forster J, Falcone V, van de Sand C, Essig A, Huzly D, Rohde G,
Neumann-Haefelin D, Panning M. Performance of a novel microarray multiplex PCR for the
detection of 23 respiratory pathogens (SYMP-ARI study). Eur J Clin Microbiol Infect Dis.
2012 Oct;31(10):2851-61. doi: 10.1007/s10096-012-1639-1. Epub 2012 May 30. PMID:
22644053; PMCID: PMC7087590.

Bjerregaard A, Laing IA, Backer V, Sverrild A, Khoo SK, Chidlow G, Sikazwe C, Smith DW, Wrong population
Le Souéf P, Porsbjerg C. High fractional exhaled nitric oxide and sputum eosinophils are
associated with an increased risk of future virus-induced exacerbations: A prospective cohort
study. Clin Exp Allergy. 2017 Aug;47(8):1007-1013. doi: 10.1111/cea.12935. Epub 2017 May
9. PMID: 28390083; PMCID: PMC7162064.

Blackburn R, Zhao H, Pebody R, Hayward A, Warren-Gash C. Laboratory-Confirmed Irrelevant or unrelated focus or
Respiratory Infections as Predictors of Hospital Admission for Myocardial Infarction and scope

Stroke: Time-Series Analysis of English Data for 2004-2015. Clin Infect Dis. 2018 Jun
18;67(1):8-17. doi: 10.1093/cid/cix1144. PMID: 29324996; PMCID: PMC6005111.
Boerger AC, Binnicker MJ. Comparison of the Panther Fusion respiratory panels to routine Wrong population
methods for detection of viruses in upper and lower respiratory tract specimens. Diagn
Microbiol Infect Dis. 2020 Jun;97(2):115014. doi: 10.1016/j.diagmicrobio.2020.115014. Epub
2020 Feb 7. PMID: 32192787.

Boivin G, Abed Y, Pelletier G, Ruel L, Moisan D, Coté S, Peret TC, Erdman DD, Anderson Wrong population
LJ. Virological features and clinical manifestations associated with human metapneumovirus:
a new paramyxovirus responsible for acute respiratory-tract infections in all age groups. J
Infect Dis. 2002 Nov 1;186(9):1330-4. doi: 10.1086/344319. Epub 2002 Oct 8. PMID:
12402203.

Boonyaratanakornkit J, Vivek M, Xie H, Pergam SA, Cheng GS, Mielcarek M, Hill JA, Wrong population
Jerome KR, Limaye AP, Leisenring W, Boeckh MJ, Waghmare A. Predictive Value of
Respiratory Viral Detection in the Upper Respiratory Tract for Infection of the Lower
Respiratory Tract With Hematopoietic Stem Cell Transplantation. J Infect Dis. 2020 Jan
14;221(3):379-388. doi: 10.1093/infdis/jiz470. PMID: 31541573; PMCID: PMC7107470.
Bouzid D, Casalino E, Mullaert J, Laurent O, Duval X, Lescure FX, Peiffer Smadja N, Wrong population
Tubiana S, Armand Lefévre L, Descamps D, Fidouh N, Choquet C, Lucet JC, Visseaux B.
Added value of rapid respiratory syndromic testing at point of care versus central laboratory
testing: a controlled clinical trial. J Antimicrob Chemother. 2021 Sep
23;76(Supplement_3):iii20-iii27. doi: 10.1093/jac/dkab241. PMID: 34555158; PMCID:

PMC8460108.
Bouzid D, Mullaert J, Le Hingrat Q, Laurent O, Duval X, Lescure X, Timsit JF, Descamps D, Irrelevant or unrelated focus or
Montravers P, Choquet C, Lucet JC, Casalino E, Visseaux B; ED influenza study group. scope

Characteristics associated with COVID-19 or other respiratory viruses' infections at a single-
center emergency department. PLoS One. 2020 Dec 3;15(12):€0243261. doi:
10.1371/journal.pone.0243261. Erratum in: PLoS One. 2021 Jan 27;16(1):e0246458. doi:
10.1371/journal.pone.0246458. PMID: 33270790; PMCID: PMC7714208.

Bozio CH, Flanders WD, Finelli L, Bramley AM, Reed C, Gandhi NR, Vidal JE, Erdman D, Irrelevant or unrelated focus or
Levine MZ, Lindstrom S, Ampofo K, Arnold SR, Self WH, Williams DJ, Grijalva CG, scope

Anderson EJ, McCullers JA, Edwards KM, Pavia AT, Wunderink RG, Jain S. Use of Multiple




Reference citation Reason of exclusion

Imputation to Estimate the Proportion of Respiratory Virus Detections Among Patients
Hospitalized With Community-Acquired Pneumonia. Open Forum Infect Dis. 2018 Mar
16;5(4):0fy061. doi: 10.1093/0ofid/ofy061. PMID: 29946553; PMCID: PMC5890478.

Branche AR, Walsh EE, Vargas R, Hulbert B, Formica MA, Baran A, Peterson DR, Falsey
AR. Serum Procalcitonin Measurement and Viral Testing to Guide Antibiotic Use for
Respiratory Infections in Hospitalized Adults: A Randomized Controlled Trial. J Infect Dis.
2015 Dec 1;212(11):1692-700. doi: 10.1093/infdis/jiv252. Epub 2015 Apr 24. PMID:
25910632; PMCID: PMC4633755.

Wrong population

Brendish NJ, Malachira AK, Armstrong L, Houghton R, Aitken S, Nyimbili E, Ewings S, Lillie
PJ, Clark TW. Routine molecular point-of-care testing for respiratory viruses in adults
presenting to hospital with acute respiratory illness (ResPOC): a pragmatic, open-label,
randomised controlled trial. Lancet Respir Med. 2017 May;5(5):401-411. doi:
10.1016/S2213-2600(17)30120-0. Epub 2017 Apr 6. PMID: 28392237; PMCID:
PMC7164815.

Wrong population

Brittain-Long R, Andersson LM, Olofsson S, Lindh M, Westin J. Seasonal variations of 15
respiratory agents illustrated by the application of a multiplex polymerase chain reaction
assay. Scand J Infect Dis. 2012 Jan;44(1):9-17. doi: 10.3109/00365548.2011.598876. Epub
2011 Aug 26. PMID: 21867470.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)

Brittain-Long R, Andersson LM, Olofsson S, Lindh M, Westin J. Seasonal variations of 15
respiratory agents illustrated by the application of a multiplex polymerase chain reaction
assay. Scand J Infect Dis. 2012 Jan;44(1):9-17. doi: 10.3109/00365548.2011.598876. Epub
2011 Aug 26. PMID: 21867470.

Wrong population

Brittain-Long R, Westin J, Olofsson S, Lindh M, Andersson LM. Access to a polymerase
chain reaction assay method targeting 13 respiratory viruses can reduce antibiotics: a
randomised, controlled trial. BMC Med. 2011 Apr 26;9:44. doi: 10.1186/1741-7015-9-44.
PMID: 21521505; PMCID: PMC3108322.

Wrong population

Brottet E, Jaffar-Bandjee MC, Li-Pat-Yuen G, Filleul L. Etiology of Influenza-Like llinesses
from Sentinel Network Practitioners in Réunion Island, 2011-2012. PLoS One. 2016 Sep
21;11(9):e0163377. doi: 10.1371/journal.pone.0163377. PMID: 27654509; PMCID:
PMC5031398.

Wrong population

Bruning, Andrea H.L. MD, PhD*; de Kruijf, Wilhelmina B. MDt; van Weert, Henk C.P.M. MD,
PhDz%; Vrakking, Anja MD§; de Jong, Menno D. MD, PhD*; Wolthers, Katja C. MD, PhD¥*;
Pajkrt, Dasja MD, PhD+. Respiratory Viruses in a Primary Health Care Facility in
Amsterdam, the Netherlands. Infectious Diseases in Clinical Practice 26(4):p 211-215, July
2018. | DOI: 10.1097/IPC.0000000000000604

Wrong population

Brunstein J, Thomas E. Direct screening of clinical specimens for multiple respiratory
pathogens using the Genaco Respiratory Panels 1 and 2. Diagn Mol Pathol. 2006
Sep;15(3):169-73. doi: 10.1097/01.pdm.0000210430.35340.53. PMID: 16932073.

Irrelevant or unrelated focus or
scope

Brunstein JD, Cline CL, McKinney S, Thomas E. Evidence from multiplex molecular assays
for complex multipathogen interactions in acute respiratory infections. J Clin Microbiol. 2008
Jan;46(1):97-102. doi: 10.1128/JCM.01117-07. Epub 2007 Oct 31. PMID: 17977985;
PMCID: PMC2224244.

Wrong population

Brunstein JD, Cline CL, McKinney S, Thomas E. Evidence from multiplex molecular assays
for complex multipathogen interactions in acute respiratory infections. J Clin Microbiol. 2008
Jan;46(1):97-102. doi: 10.1128/JCM.01117-07. Epub 2007 Oct 31. PMID: 17977985;
PMCID: PMC2224244.

Wrong population

Budge PJ, Griffin MR, Edwards KM, Williams JV, Verastegui H, Hartinger SM, Johnson M,
Klemenc JM, Zhu Y, Gil Al, Lanata CF, Grijalva CG; RESPIRA-PERU Group. A household-
based study of acute viral respiratory illnesses in Andean children. Pediatr Infect Dis J. 2014
May;33(5):443-7. doi: 10.1097/INF.0000000000000135. PMID: 24378948; PMCID:
PMC4223552.

Wrong population

Byington CL, Ampofo K, Stockmann C, Adler FR, Herbener A, Miller T, Sheng X, Blaschke
AJ, Crisp R, Pavia AT. Community Surveillance of Respiratory Viruses Among Families in
the Utah Better Identification of Germs-Longitudinal Viral Epidemiology (BIG-LoVE) Study.

26245665; PMCID: PMC4583580.

Clin Infect Dis. 2015 Oct 15;61(8):1217-24. doi: 10.1093/cid/civ486. Epub 2015 Aug 4. PMID:

Wrong population

Calderaro A, De Conto F, Buttrini M, Piccolo G, Montecchini S, Maccari C, Martinelli M, Di
Maio A, Ferraglia F, Pinardi F, Montagna P, Arcangeletti MC, Chezzi C. Human respiratory
viruses, including SARS-CoV-2, circulating in the winter season 2019-2020 in Parma,
Northern Italy. Int J Infect Dis. 2021 Jan;102:79-84. doi: 10.1016/.ijid.2020.09.1473. Epub
2020 Oct 2. PMID: 33017694; PMCID: PMC7530558.

Wrong population

Callahan zY, Smith TK, Ingersoll C, Gardner R, Korgenski EK, Sloan CD. Comparative
Seasonal Respiratory Virus Epidemic Timing in Utah. Viruses. 2020 Feb 29;12(3):275. doi:
10.3390/v12030275. PMID: 32121465; PMCID: PMC7150790.

Wrong population

Camargo CA Jr, Ginde AA, Clark S, Cartwright CP, Falsey AR, Niewoehner DE. Viral
pathogens in acute exacerbations of chronic obstructive pulmonary disease. Intern Emerg
Med. 2008 Dec;3(4):355-9. doi: 10.1007/s11739-008-0197-0. Epub 2008 Sep 30. PMID:
18825480.

Irrelevant or unrelated focus

Camargo CA Jr, Ginde AA, Clark S, Cartwright CP, Falsey AR, Niewoehner DE. Viral
pathogens in acute exacerbations of chronic obstructive pulmonary disease. Intern Emerg
Med. 2008 Dec;3(4):355-9. doi: 10.1007/s11739-008-0197-0. Epub 2008 Sep 30. PMID:
18825480.

Irrelevant or unrelated focus

Camargo CA Jr, Ginde AA, Clark S, Cartwright CP, Falsey AR, Niewoehner DE. Viral
pathogens in acute exacerbations of chronic obstructive pulmonary disease. Intern Emerg

Irrelevant or unrelated focus or
scope




Reference citation Reason of exclusion

Med. 2008 Dec;3(4):355-9. doi: 10.1007/s11739-008-0197-0. Epub 2008 Sep 30. PMID:
18825480.

Campbell AP, Chien JW, Kuypers J, Englund JA, Wald A, Guthrie KA, Corey L, Boeckh M. Wrong population
Respiratory virus pneumonia after hematopoietic cell transplantation (HCT): associations
between viral load in bronchoalveolar lavage samples, viral RNA detection in serum
samples, and clinical outcomes of HCT. J Infect Dis. 2010 May 1;201(9):1404-13. doi:
10.1086/651662. PMID: 20350162; PMCID: PMC2853730.

Campbell AP, Guthrie KA, Englund JA, Farney RM, Minerich EL, Kuypers J, Corey L, Wrong population
Boeckh M. Clinical outcomes associated with respiratory virus detection before allogeneic
hematopoietic stem cell transplant. Clin Infect Dis. 2015 Jul 15;61(2):192-202. doi:
10.1093/cid/civ272. Epub 2015 Apr 5. Erratum in: Clin Infect Dis. 2015 Nov 15;61(10):1635.
doi: 10.1093/cid/civ800. PMID: 25847977; PMCID: PMC4565994.

Campbell AP, Kuypers J, Englund JA, Guthrie KA, Corey L, Boeckh M. Self-collection of Wrong population
foam nasal swabs for respiratory virus detection by PCR among immunocompetent subjects
and hematopoietic cell transplant recipients. J Clin Microbiol. 2013 Jan;51(1):324-7. doi:
10.1128/JCM.02871-12. Epub 2012 Nov 7. PMID: 23135933; PMCID: PMC3536199.

Carrat F, Leruez-Ville M, Tonnellier M, Baudel JL, Deshayes J, Meyer P, Maury E, Galimand | Wrong population
J, Rouzioux C, Offenstadt G. A virologic survey of patients admitted to a critical care unit for
acute cardiorespiratory failure. Intensive Care Med. 2006 Jan;32(1):156-9. doi:
10.1007/s00134-005-2861-4. Epub 2005 Nov 19. PMID: 16328219; PMCID: PMC7079937.
Cattoir L, Vankeerberghen A, Boel A, Van Vaerenbergh K, De Beenhouwer H. Epidemiology | Unextractable data in graphs

of RSV and hMPV in Belgium: a 10-year follow-up. Acta Clin Belg. 2019 Aug;74(4):229-235. (Unavailable or inaccessible data
doi: 10.1080/17843286.2018.1492509. Epub 2018 Jul 20. PMID: 30029583. necessary for analysis)
Checovich MM, Barlow S, Shult P, Reisdorf E, Temte JL. Evaluation of Viruses Associated Wrong population

With Acute Respiratory Infections in Long-Term Care Facilities Using a Novel Method:
Wisconsin, 2016-2019. J Am Med Dir Assoc. 2020 Jan;21(1):29-33. doi:
10.1016/j.jamda.2019.09.003. Epub 2019 Oct 19. PMID: 31636034; PMCID: PMC7106273.
Chen X, Zhang ZY, Zhao Y, Liu EM, Zhao XD. Acute lower respiratory tract infections by Country outside the area of interest
human metapneumovirus in children in Southwest China: a 2-year study. Pediatr Pulmonol.
2010 Aug;45(8):824-31. doi: 10.1002/ppul.21264. PMID: 20583291; PMCID: PMC7168118.
Choe YJ, Smit MA, Mermel LA. Comparison of Common Respiratory Virus Peak Incidence Wrong publication type (e.g.
Among Varying Age Groups in Rhode Island, 2012-2016. JAMA Netw Open. 2020 May abstract conference )
1;3(5):e207041. doi: 10.1001/jamanetworkopen.2020.7041. PMID: 32401314; PMCID:
PMC7221508.

Choi SH, Hong SB, Ko GB, Lee Y, Park HJ, Park SY, Moon SM, Cho OH, Park KH, Chong Country study outside the
YP, Kim SH, Huh JW, Sung H, Do KH, Lee SO, Kim MN, Jeong JY, Lim CM, Kim YS, Woo geographical area of interest
JH, Koh Y. Viral infection in patients with severe pneumonia requiring intensive care unit
admission. Am J Respir Crit Care Med. 2012 Aug 15;186(4):325-32. doi:
10.1164/rccm.201112-22400C. Epub 2012 Jun 14. PMID: 22700859.

Chow EJ, Mermel LA. Hospital-Acquired Respiratory Viral Infections: Incidence, Morbidity, Wrong population
and Mortality in Pediatric and Adult Patients. Open Forum Infect Dis. 2017 Feb
3;4(1):0fx006. doi: 10.1093/ofid/ofx006. PMID: 28480279; PMCID: PMC5414085.

Chughtai AA, Wang Q, Dung TC, Macintyre CR. The presence of fever in adults with Country study outside the
influenza and other viral respiratory infections. Epidemiol Infect. 2017 Jan;145(1):148-155. geographical area of interest
doi: 10.1017/S0950268816002181. Epub 2016 Oct 3. PMID: 27691995; PMCID:

PMC5197931.

Cicek C, Arslan A, Karakus HS, Yalaz M, Saz EU, Pulluk¢u H, Cok G. Akut solunum yolu Country study outside the
enfeksiyonu olan hastalarda solunum viruslarinin prevalansi ve mevsimsel dagihmi, 2002- geographical area of interest

2014 [Prevalence and seasonal distribution of respiratory viruses in patients with acute
respiratory tract infections, 2002-2014]. Mikrobiyol Bul. 2015 Apr;49(2):188-200. Turkish. doi:
10.5578/mb.9024. PMID: 26167819.

Civelek-Eser F, Tutlincu EE, Haykir-Solay A, et al. [Evaluation of patients diagnosed with Country study outside the
severe acute respiratory tract infection: 2015-2016 influenza season]. Klimik Derg. 2017; geographical area of interest
30(3): 114-9. Turkish. DOI: 10.5152/kd.2017.29.

Civljak R, Tot T, Falsey AR, Huljev E, Vranes J, Ljubin-Sternak S. Viral pathogens Wrong population

associated with acute respiratory illness in hospitalized adults and elderly from Zagreb,
Croatia, 2016 to 2018. J Med Virol. 2019 Jul;91(7):1202-1209. doi: 10.1002/jmv.25437. Epub
2019 Mar 4. PMID: 30801727; PMCID: PMC7166480.

Clark B, Cintron M, Kamboj M, Babady NE. Effect of non-pharmaceutical interventions on the | Unextractable data in graphs
incidence of respiratory viruses at a tertiary cancer care center. J Clin Virol. 2023 (Unavailable or inaccessible data
Jun;163:105442. doi: 10.1016/j.jcv.2023.105442. Epub 2023 Apr 2. PMID: 37075690; necessary for analysis)

PMCID: PMC10066859.
Clark TW, Ewings S, Medina MJ, Batham S, Curran MD, Parmar S, Nicholson KG. Viral load | Irrelevant or unrelated focus or
is strongly associated with length of stay in adults hospitalised with viral acute respiratory scope

illness. J Infect. 2016 Dec;73(6):598-606. doi: 10.1016/}.jinf.2016.09.001. Epub 2016 Sep 9.
PMID: 27615557, PMCID: PMC7112535.

Claudio AM, Foltanski L, Delay T, Britell A, Duckett A, Weeda ER, Bohm N. Antibiotic Use Wrong population
and Respiratory Pathogens in Adults With Sickle Cell Disease and Acute Chest Syndrome.
Ann Pharmacother. 2019 Oct;53(10):991-996. doi: 10.1177/1060028019846118. Epub 2019
Apr 23. PMID: 31014083; PMCID: PMC7207009.

Clinical Features of Respiratory Viral Infections Among Inpatients at a Major US Tertiary Wrong population
Care Hospital




Reference citation Reason of exclusion

Colosia AD, Yang J, Hillson E, Mauskopf J, Copley-Merriman C, Shinde V, Stoddard J. The
epidemiology of medically attended respiratory syncytial virus in older adults in the United
States: A systematic review. PLoS One. 2017 Aug 10;12(8):€0182321. doi:
10.1371/journal.pone.0182321. PMID: 28797053; PMCID: PMC5552193.

Systematic review

Cong S, Wang C, Wei T, Xie Z, Huang Y, Tan J, Chen A, Ma F, Zheng L. Human
metapneumovirus in hospitalized children with acute respiratory tract infections in Beijing,
China. Infect Genet Evol. 2022 Dec;106:105386. doi: 10.1016/j.meegid.2022.105386. Epub
2022 Nov 11. PMID: 36372116.

Wrong population

Crotty MP, Meyers S, Hampton N, Bledsoe S, Ritchie DJ, Buller RS, Storch GA, Kollef MH,
Micek ST. Impact of antibacterials on subsequent resistance and clinical outcomes in adult
patients with viral pneumonia: an opportunity for stewardship. Crit Care. 2015 Nov
18;19:404. doi: 10.1186/s13054-015-1120-5. PMID: 26577540; PMCID: PMC4650137.

Wrong population

Cunha BA. Viral influenza-like illnesses: dynamic interrelationships during the 2015-2016
influenza season in hospitalized patients. J Hosp Infect. 2017 Mar;95(3):275-279. doi:
10.1016/j.jhin.2016.12.015. Epub 2016 Dec 23. PMID: 28131642; PMCID: PMC7172812.

Irrelevant or unrelated focus or
scope

Dadhwal K, Stonham R, Breen H, Poole S, Saeed K, Dushianthan A. Severe COVID-19
pneumonia in an intensive care setting and comparisons with historic severe viral pneumonia
due to other viruses. Clin Respir J. 2022 Apr;16(4):301-308. doi: 10.1111/crj.13482. Epub
2022 Feb 24. PMID: 35202498; PMCID: PMC9060033.

Wrong population

Dao TL, Canard N, Hoang VT, Ly TDA, Drali T, Ninove L, Fenollar F, Raoult D, Parola P,
Marty P, Gautret P. Risk factors for symptoms of infection and microbial carriage among
French medical students abroad. Int J Infect Dis. 2020 Nov;100:104-111. doi:
10.1016/}.ijid.2020.08.075. Epub 2020 Sep 2. Erratum in: Int J Infect Dis. 2023 Sep;134:153.
doi: 10.1016/}.ijid.2023.06.012. PMID: 32890724; PMCID: PMC7467057.

Wrong population

Dare RK, Fry AM, Chittaganpitch M, Sawanpanyalert P, Olsen SJ, Erdman DD. Human
coronavirus infections in rural Thailand: a comprehensive study using real-time reverse-
transcription polymerase chain reaction assays. J Infect Dis. 2007 Nov 1;196(9):1321-8. doi:
10.1086/521308. Epub 2007 Sep 26. PMID: 17922396; PMCID: PMC7109921.

Country outside the area of interest

Darniot M, Pitoiset C, Milliere L, Aho-Glélé LS, Florentin E, Bour JB, Manoha C. Different
meteorological parameters influence metapneumovirus and respiratory syncytial virus
activity. J Clin Virol. 2018 Jul;104:77-82. doi: 10.1016/j.jcv.2018.05.002. Epub 2018 May 5.
PMID: 29763837.

Irrelevant or unrelated focus or
scope

De Francesco MA, Pollara C, Gargiulo F, Giacomelli M, Caruso A. Circulation of Respiratory
Viruses in Hospitalized Adults before and during the COVID-19 Pandemic in Brescia, Italy: A
Retrospective Study. Int J Environ Res Public Health. 2021 Sep 9;18(18):9525. doi:
10.3390/ijerph18189525. PMID: 34574450; PMCID: PMC8469422.

Wrong population

de Ofia Navarro M, Mel6n Garcia S, Alvarez-Arguelles M, Fernandez-Verdugo A, Boga
Riveiro JA. Infection by rhinovirus: similarity of clinical signs included in the case definition of
influenza IAn/H1N1. Enferm Infecc Microbiol Clin. 2012 Aug;30(7):367-70. doi:
10.1016/j.eimc.2011.12.001. Epub 2012 Feb 16. PMID: 22341748; PMCID: PMC7103324.

Irrelevant or unrelated focus or
scope

de Zwart A, Riezebos-Brilman A, Lunter G, Vonk J, Glanville AR, Gottlieb J, Permpalung N,
Kerstjens H, Alffenaar JW, Verschuuren E. Respiratory Syncytial Virus, Human
Metapneumovirus, and Parainfluenza Virus Infections in Lung Transplant Recipients: A
Systematic Review of Outcomes and Treatment Strategies. Clin Infect Dis. 2022 Jul
6;74(12):2252-2260. doi: 10.1093/cid/ciab969. PMID: 35022697; PMCID: PMC9258934.

Systematic review

Debes S, Haug JB, de Blasio BF, Lindstrgm JC, Jonassen CM, Dudman SG. Clinical
Outcome of Viral Respiratory Tract Infections in Hospitalized Adults in Norway: High Degree
of Inflammation and Need of Emergency Care for Cases With Respiratory Syncytial Virus.
Front Med (Lausanne). 2022 Apr 29;9:866494. doi: 10.3389/fmed.2022.866494. PMID:
35572955; PMCID: PMC9102159.

Duplicated data

Debiaggi M, Canducci F, Terulla C, Sampaolo M, Marinozzi MC, Alessandrino PE, Colombo
AA, Caldera D, Bragotti LZ, Migliavacca R, Bianchi E, Romero E, Clementi M. Long-term
study on symptomless human metapneumovirus infection in hematopoietic stem cell
transplant recipients. New Microbiol. 2007 Jul;30(3):255-8. PMID: 17802904.

Wrong population

Debiaggi M, Canducci F, Terulla C, Sampaolo M, Marinozzi MC, Alessandrino PE, Colombo
AA, Caldera D, Bragotti LZ, Migliavacca R, Bianchi E, Romero E, Clementi M. Long-term
study on symptomless human metapneumovirus infection in hematopoietic stem cell
transplant recipients. New Microbiol. 2007 Jul;30(3):255-8. PMID: 17802904.

Wrong population

Denlinger LC, Sorkness RL, Lee WM, Evans MD, Wolff MJ, Mathur SK, Crisafi GM,
Gaworski KL, Pappas TE, Vrtis RF, Kelly EA, Gern JE, Jarjour NN. Lower airway rhinovirus
burden and the seasonal risk of asthma exacerbation. Am J Respir Crit Care Med. 2011 Nov
1;184(9):1007-14. doi: 10.1164/rccm.201103-05850C. PMID: 21816938; PMCID:
PMC3208645.

Wrong population

Djamin RS, Uzun S, Snelders E, Kluytmans JJ, Hoogsteden HC, Aerts JG, Van Der Eerden
MM. Occurrence of virus-induced COPD exacerbations during four seasons. Infect Dis
(Lond). 2015 Feb;47(2):96-100. doi: 10.3109/00365548.2014.968866. Epub 2014 Nov 26.
PMID: 25426994.

Wrong publication type (e.g.
abstract conference )

Doroshenko A, Lee N, MacDonald C, Zelyas N, Asadi L, Kanji JN. Decline of Influenza and
Respiratory Viruses With COVID-19 Public Health Measures: Alberta, Canada. Mayo Clin
Proc. 2021 Dec;96(12):3042-3052. doi: 10.1016/j.mayocp.2021.09.004. Epub 2021 Sep 20.
PMID: 34863395; PMCID: PMC8450272.

Wrong population

Dosanjh A. Respiratory metapneumoviral infection without co-infection in association with
acute and chronic lung allograft dysfunction. J Inflamm Res. 2015 Mar 19;8:79-82. doi:
10.2147/JIR.S78259. PMID: 25848314; PMCID: PMC4373596.

Systematic review




Reference citation Reason of exclusion

Duclos M, Hommel B, Allantaz F, Powell M, Posteraro B, Sanguinetti M. Multiplex PCR Country study outside the
Detection of Respiratory Tract Infections in SARS-CoV-2-Negative Patients Admitted to the geographical area of interest
Emergency Department: an International Multicenter Study during the COVID-19 Pandemic.
Microbiol Spectr. 2022 Oct 26;10(5):e0236822. doi: 10.1128/spectrum.02368-22. Epub 2022
Sep 26. PMID: 36154273; PMCID: PMC9603986.

Editorial Committee of Infectious Agents Surveillance Report, National Institute of Infectious Wrong type of publication
Diseases. Annual report on findings of infectious agents in Japan, 2002. Jpn J Infect Dis.
2003;56 Suppl:1-143. PMID: 17378098.

Ek P, Bottiger B, Dahlman D, Hansen KB, Nyman M, Nilsson AC. A combination of naso- Wrong population
and oropharyngeal swabs improves the diagnostic yield of respiratory viruses in adult
emergency department patients. Infect Dis (Lond). 2019 Apr;51(4):241-248. doi:
10.1080/23744235.2018.1546055. Epub 2019 Feb 14. PMID: 30760088.

El-Heneidy A, Ware RS, Robson JM, Cherian SG, Lambert SB, Grimwood K. Respiratory Wrong population
virus detection during the COVID-19 pandemic in Queensland, Australia. Aust N Z J Public
Health. 2022 Feb;46(1):10-15. doi: 10.1111/1753-6405.13168. Epub 2021 Oct 14. PMID:
34648214; PMCID: PMC8652525.

Eldesouki RE, Uhteg K, Mostafa HH. The circulation of Non-SARS-CoV-2 respiratory viruses | HMPV cases identified by

and coinfections with SARS-CoV-2 during the surge of the Omicron variant. J Clin Virol. methodologies other than PCR or
2022 Aug;153:105215. doi: 10.1016/j.jcv.2022.105215. Epub 2022 Jun 8. PMID: 35717769; serology

PMCID: PMC9174098.
Esper F, Martinello RA, Boucher D, Weibel C, Ferguson D, Landry ML, Kahn JS. A 1-year Wrong population
experience with human metapneumovirus in children aged <5 years. J Infect Dis. 2004 Apr
15;189(8):1388-96. doi: 10.1086/382482. Epub 2004 Apr 2. PMID: 15073675; PMCID:
PMC7109939.

Etherington C, Naseer R, Conway SP, Whitaker P, Denton M, Peckham DG. The role of Wrong population
respiratory viruses in adult patients with cystic fibrosis receiving intravenous antibiotics for a
pulmonary exacerbation. J Cyst Fibros. 2014 Jan;13(1):49-55. doi: 10.1016/j.jcf.2013.06.004.
Epub 2013 Jul 23. PMID: 23891398.

Falchi A, Turbelin C, Andreoletti L, Arena C, Blanchon T, Bonmarin |, Hanslik T, Leruez-Ville Wrong population
M, De Lamballerie X, Carrat F. Nationwide surveillance of 18 respiratory viruses in patients
with influenza-like illnesses: a pilot feasibility study in the French Sentinel Network. J Med
Virol. 2011 Aug;83(8):1451-7. doi: 10.1002/jmv.22113. Epub 2011 Jun 2. PMID: 21638286;
PMCID: PMC7166811.

Falsey AR, Becker KL, Swinburne AJ, Nylen ES, Formica MA, Hennessey PA, Criddle MM, Wrong population
Peterson DR, Baran A, Walsh EE. Bacterial complications of respiratory tract viral illness: a
comprehensive evaluation. J Infect Dis. 2013 Aug 1;208(3):432-41. doi: 10.1093/infdis/jit190.
Epub 2013 May 9. PMID: 23661797; PMCID: PMC3699009.

Falsey AR, Criddle MC, Walsh EE. Detection of respiratory syncytial virus and human Wrong population
metapneumovirus by reverse transcription polymerase chain reaction in adults with and
without respiratory illness. J Clin Virol. 2006 Jan;35(1):46-50. doi: 10.1016/j.jcv.2005.04.004.
PMID: 15919236.

Falsey AR, Erdman D, Anderson LJ, Walsh EE. Human metapneumovirus infections in Duplicated data
young and elderly adults. J Infect Dis. 2003 Mar 1;187(5):785-90. doi: 10.1086/367901. Epub
2003 Feb 24. PMID: 12599052.

Falsey AR, Formica MA, Walsh EE. Yield of sputum for viral detection by reverse Wrong population
transcriptase PCR in adults hospitalized with respiratory illness. J Clin Microbiol. 2012
Jan;50(1):21-4. doi: 10.1128/JCM.05841-11. Epub 2011 Nov 16. PMID: 22090400; PMCID:

PMC3256730.
Falsey AR, McElhaney JE, Beran J, van Essen GA, Duval X, Esen M, Galtier F, Gervais P, Country study outside the
Hwang SJ, Kremsner P, Launay O, Leroux-Roels G, McNeil SA, Nowakowski A, Richardus geographical area of interest

JH, Ruiz-Palacios G, St Rose S, Devaster JM, Oostvogels L, Durviaux S, Taylor S.
Respiratory syncytial virus and other respiratory viral infections in older adults with moderate
to severe influenza-like iliness. J Infect Dis. 2014 Jun 15;209(12):1873-81. doi:
10.1093/infdis/jit839. Epub 2014 Jan 29. PMID: 24482398; PMCID: PMC4038137.

Falsey AR, Walsh EE, House S, Vandenijck Y, Ren X, Keim S, Kang D, Peeters P, Witek J, Country study outside the
Ispas G. Risk Factors and Medical Resource Utilization of Respiratory Syncytial Virus, geographical area of interest
Human Metapneumovirus, and Influenza-Related Hospitalizations in Adults-A Global Study
During the 2017-2019 Epidemic Seasons (Hospitalized Acute Respiratory Tract Infection
[HARTI] Study). Open Forum Infect Dis. 2021 Oct 5;8(11):0fab491. doi:
10.1093/ofid/ofab491. PMID: 35559130; PMCID: PMC9088513.

Falsey AR, Walsh EE, Osborne RH, Vandendijck Y, Ren X, Witek J, Kang D, Chan E, Scott Country study outside the

J, Ispas G. Comparative assessment of reported symptoms of influenza, respiratory syncytial | geographical area of interest
virus, and human metapneumovirus infection during hospitalization and post-discharge
assessed by Respiratory Intensity and Impact Questionnaire. Influenza Other Respir Viruses.
2022 Jan;16(1):79-89. doi: 10.1111/irv.12903. Epub 2021 Sep 2. PMID: 34472708; PMCID:
PMC8692817.

Feddema JJ, Claassen E. Prevalence of viral respiratory infections amongst asthmatics: Systematic review
Results of a meta-regression analysis. Respir Med. 2020 Nov;173:106020. doi:
10.1016/j.rmed.2020.106020. Epub 2020 May 15. PMID: 33190740.

Feng L, Li Z, Zhao S, Nair H, Lai S, Xu W, Li M, Wu J, Ren L, Liu W, Yuan Z, Chen Y, Wang | Country outside the area of interest
X, Zhao Z, Zhang H, Li F, Ye X, Li S, Feikin D, Yu H, Yang W. Viral etiologies of hospitalized
acute lower respiratory infection patients in China, 2009-2013. PLoS One. 2014 Jun
19;9(6):€99419. doi: 10.1371/journal.pone.0099419. PMID: 24945280; PMCID:
PMC4063718.




Reference citation Reason of exclusion

Feng L, Li Z, Zhao S, Nair H, Lai S, Xu W, Li M, Wu J, Ren L, Liu W, Yuan Z, Chen Y, Wang | Country outside the area of interest
X, Zhao Z, Zhang H, Li F, Ye X, Li S, Feikin D, Yu H, Yang W. Viral etiologies of hospitalized
acute lower respiratory infection patients in China, 2009-2013. PLoS One. 2014 Jun
19;9(6):€99419. doi: 10.1371/journal.pone.0099419. PMID: 24945280; PMCID:

PMC4063718.
Figueiredo-Mello C, Naucler P, Negra MD, Levin AS. Prospective etiological investigation of Country study outside the
community-acquired pulmonary infections in hospitalized people living with HIV. Medicine geographical area of interest

(Baltimore). 2017 Jan;96(4):e5778. doi: 10.1097/MD.0000000000005778. PMID: 28121925;
PMCID: PMC5287949.

Fisher CE, Boeckh M, Jerome KR, Englund J, Kuypers J. Evaluating addition of self- Wrong population
collected throat swabs to nasal swabs for respiratory virus detection. J Clin Virol. 2019
Jun;115:43-46. doi: 10.1016/j.jcv.2019.04.001. Epub 2019 Apr 4. PMID: 30978619; PMCID:
PMC6587583.

Flight WG, Bright-Thomas RJ, Tilston P, Mutton KJ, Guiver M, Morris J, Webb AK, Jones Wrong population
AM. Incidence and clinical impact of respiratory viruses in adults with cystic fibrosis. Thorax.
2014 Mar;69(3):247-53. doi: 10.1136/thoraxjnl-2013-204000. Epub 2013 Oct 14. PMID:
24127019.

Foulongne V, Guyon G, Rodiere M, Segondy M. Human metapneumovirus infection in young | Wrong population
children hospitalized with respiratory tract disease. Pediatr Infect Dis J. 2006 Apr;25(4):354-
9. doi: 10.1097/01.inf.0000207480.55201.f6. PMID: 16567989.

Francis NA, Gillespie D, Wootton M, White P, Bates J, Richards J, Melbye H, Hood K, Butler | Unextractable data in graphs

CC. Clinical Features and C-Reactive Protein as Predictors of Bacterial Exacerbations of (Unavailable or inaccessible data
COPD. Int J Chron Obstruct Pulmon Dis. 2020 Dec 1;15:3147-3158. doi: necessary for analysis)
10.2147/COPD.S265674. PMID: 33293804; PMCID: PMC7718867.

Fry AM, Lu X, Chittaganpitch M, Peret T, Fischer J, Dowell SF, Anderson LJ, Erdman D, Country outside the area of interest

Olsen SJ. Human bocavirus: a novel parvovirus epidemiologically associated with
pneumonia requiring hospitalization in Thailand. J Infect Dis. 2007 Apr 1;195(7):1038-45. doi:
10.1086/512163. Epub 2007 Feb 16. PMID: 17330795; PMCID: PMC7109861.

G. Gioula, E. Papakonstantinou, A. Sarigiani, N. Patsarikas, E. Kartsiouni, M. Exindari, D. Wrong type of study (non-human
Chatzidimitriou, V. Kyriazopoulou-Dalaina. Detection of human metapneumovirus and studies and case report)
bocavirus in respiratory infections with influenza-like illness in Northern Greece (2007-2008).
Acta Microbiologica Hellenica, 2008, Vol. 53, No. 5, 281-288 ref. 31.

Gadsby NJ, Hardie A, Claas EC, Templeton KE. Comparison of the Luminex Respiratory Irrelevant or unrelated focus or
Virus Panel fast assay with in-house real-time PCR for respiratory viral infection diagnosis. J | scope

Clin Microbiol. 2010 Jun;48(6):2213-6. doi: 10.1128/JCM.02446-09. Epub 2010 Mar 31.
PMID: 20357215; PMCID: PMC2884497.

Gadsby NJ, Russell CD, McHugh MP, Mark H, Conway Morris A, Laurenson IF, Hill AT, Wrong population
Templeton KE. Comprehensive Molecular Testing for Respiratory Pathogens in Community-
Acquired Pneumonia. Clin Infect Dis. 2016 Apr 1;62(7):817-823. doi: 10.1093/cid/civ1214.
Epub 2016 Jan 7. PMID: 26747825; PMCID: PMC4787606.

Galanti M, Birger R, Ud-Dean M, Filip |, Morita H, Comito D, Anthony S, Freyer GA, Ibrahim Unextractable data in graphs

S, Lane B, Matienzo N, Ligon C, Rabadan R, Shittu A, Tagne E, Shaman J. Rates of (Unavailable or inaccessible data
asymptomatic respiratory virus infection across age groups. Epidemiol Infect. 2019 necessary for analysis)
Jan;147:e176. doi: 10.1017/S0950268819000505. PMID: 31063096; PMCID: PMC6518513.

Galanti M, Comito D, Ligon C, Lane B, Matienzo N, Ibrahim S, Shittu A, Tagne E, Birger R, Wrong population

Ud-Dean M, Filip I, Morita H, Rabadan R, Anthony S, Freyer GA, Dayan P, Shopsin B,
Shaman J. Active surveillance documents rates of clinical care seeking due to respiratory
illness. Influenza Other Respir Viruses. 2020 Sep;14(5):499-506. doi: 10.1111/irv.12753.
Epub 2020 May 16. PMID: 32415751; PMCID: PMC7276732.

Gambarino S, Mantovani S, Astegiano S, Libertucci D, Solidoro P, Baldi S, Cavallo R, Wrong population
Bergallo M, Costa C. Lower respiratory tract viral infections in hospitalized adult patients.
Minerva Med. 2009 Oct;100(5):349-55. PMID: 19910888.

Garbino J, Soccal PM, Aubert JD, Rochat T, Meylan P, Thomas Y, Tapparel C, Bridevaux Wrong population
PO, Kaiser L. Respiratory viruses in bronchoalveolar lavage: a hospital-based cohort study in
adults. Thorax. 2009 May;64(5):399-404. doi: 10.1136/thx.2008.105155. Epub 2009 Jan 27.
PMID: 19174425.

Gaunt E, McWilliam-Leitch EC, Templeton K, Simmonds P. Incidence, molecular Unextractable data in graphs
epidemiology and clinical presentations of human metapneumovirus; assessment of its (Unavailable or inaccessible data
importance as a diagnostic screening target. J Clin Virol. 2009 Dec;46(4):318-24. doi: necessary for analysis)

10.1016/j.jcv.2009.09.016. Epub 2009 Oct 12. PMID: 19819755.
Gaunt ER, Harvala H, Mclintyre C, Templeton KE, Simmonds P. Disease burden of the most | Wrong population
commonly detected respiratory viruses in hospitalized patients calculated using the disability
adjusted life year (DALY) model. J Clin Virol. 2011 Nov;52(3):215-21. doi:
10.1016/j.jcv.2011.07.017. Epub 2011 Aug 30. PMID: 21880543; PMCID: PMC7108352.
Gerna G, Vitulo P, Rovida F, Lilleri D, Pellegrini C, Oggionni T, Campanini G, Baldanti F, Wrong population
Revello MG. Impact of human metapneumovirus and human cytomegalovirus versus other
respiratory viruses on the lower respiratory tract infections of lung transplant recipients. J
Med Virol. 2006 Mar;78(3):408-16. doi: 10.1002/jmv.20555. Erratum in: J Med Virol. 2008
Oct;80(10):1869. PMID: 16419110; PMCID: PMC7166633.

Gerna G, Vitulo P, Rovida F, Lilleri D, Pellegrini C, Oggionni T, Campanini G, Baldanti F, Wrong population
Revello MG. Impact of human metapneumovirus and human cytomegalovirus versus other
respiratory viruses on the lower respiratory tract infections of lung transplant recipients. J
Med Virol. 2006 Mar;78(3):408-16. doi: 10.1002/jmv.20555. Erratum in: J Med Virol. 2008
Oct;80(10):1869. PMID: 16419110; PMCID: PMC7166633.




Reference citation Reason of exclusion

Giraud-Gatineau A, Colson P, Jimeno MT, Zandotti C, Ninove L, Boschi C, Lagier JC, La
Scola B, Chaudet H, Raoult D. Comparison of mortality associated with respiratory viral
infections between December 2019 and March 2020 with that of the previous year in
Southeastern France. Int J Infect Dis. 2020 Jul;96:154-156. doi: 10.1016/j.ijid.2020.05.001.
Epub 2020 May 7. PMID: 32389848; PMCID: PMC7204704.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)

Giraud-Gatineau A, Kaba L, Boschi C, Devaux C, Casalta JP, Gautret P, Chaudet H, Colson
P, Raoult D. Control of common viral epidemics but not of SARS-CoV-2 through the
application of hygiene and distancing measures. J Clin Virol. 2022 Jun;150-151:105163. doi:
10.1016/j.jcv.2022.105163. Epub 2022 Apr 16. PMID: 35472752; PMCID: PMC9013017.

Wrong population

Godet C, Le Goff J, Beby-Defaux A, Robin M, Raffoux E, Arnulf B, Roblot F, Frat JP, Maillard
N, Tazi A, Bergeron A. Human metapneumovirus pneumonia in patients with hematological
malignancies. J Clin Virol. 2014 Dec;61(4):593-6. doi: 10.1016/j.jcv.2014.08.019. Epub 2014
Sep 1. PMID: 25440914; PMCID: PMC7173302.

HMPYV cases identified by
methodologies other than PCR or
serology

Gorse GJ, Donovan MM, Patel GB, Balasubramanian S, Lusk RH. Coronavirus and Other
Respiratory lllnesses Comparing Older with Young Adults. Am J Med. 2015
Nov;128(11):1251.e11-20. doi: 10.1016/j.amjmed.2015.05.034. Epub 2015 Jun 15. PMID:
26087047; PMCID: PMC7093847.

Irrelevant or unrelated focus or
scope

Graat JM, Schouten EG, Heijnen ML, Kok FJ, Pallast EG, de Greeff SC, Dorigo-Zetsma JW.
A prospective, community-based study on virologic assessment among elderly people with
and without symptoms of acute respiratory infection. J Clin Epidemiol. 2003
Dec;56(12):1218-23. doi: 10.1016/s0895-4356(03)00171-9. PMID: 14680673; PMCID:
PMC7119012.

Irrelevant or unrelated focus

Gray GC, Capuano AW, Setterquist SF, Erdman DD, Nobbs ND, Abed Y, Doern GV, Starks
SE, Boivin G. Multi-year study of human metapneumovirus infection at a large US
Midwestern Medical Referral Center. J Clin Virol. 2006 Dec;37(4):269-76. doi:
10.1016/j.jcv.2006.08.016. Epub 2006 Sep 27. PMID: 17008122; PMCID: PMC1808498.

Wrong population

Gross AE, Van Schooneveld TC, Olsen KM, Rupp ME, Bui TH, Forsung E, Kalil AC.
Epidemiology and predictors of multidrug-resistant community-acquired and health care-
associated pneumonia. Antimicrob Agents Chemother. 2014 Sep;58(9):5262-8. doi:
10.1128/AAC.02582-14. Epub 2014 Jun 23. PMID: 24957843; PMCID: PMC4135885.

Wrong population

Hakki M, Strasfeld LM, Townes JM. Predictive value of testing nasopharyngeal samples for
respiratory viruses in the setting of lower respiratory tract disease. J Clin Microbiol. 2014
Nov;52(11):4020-2. doi: 10.1128/JCM.01944-14. Epub 2014 Aug 13. PMID: 25122864;
PMCID: PMC4313242.

Wrong population

Halstead DC, Garcia ER, Wright S, McKean K, McKitrick P. Respiratory virus identification
by interval polymerase chain reaction testing in the southeastern United States. Am J Infect
Control. 2013 Sep;41(9):769-72. doi: 10.1016/j.ajic.2012.11.018. Epub 2013 Mar 16. PMID:
23507154.

Wrong population

Hamada H, Ogura A, Hotta C, Wakui T, Ogawa T, Terai M. [Epidemiological study of
respiratory viruses detected in patients under two years old who required admission because
of lower respiratory disease]. Kansenshogaku Zasshi. 2014 Jul;88(4):423-9. Japanese. doi:
10.11150/kansenshogakuzasshi.88.423. PMID: 25199375.

Wrong population

Hansen KB, Westin J, Andersson LM, Lindh M, Widell A, Nilsson AC. Flocked nasal swab
versus nasopharyngeal aspirate in adult emergency room patients: similar multiplex PCR
respiratory pathogen results and patient discomfort. Infect Dis (Lond). 2016;48(3):246-50.
doi: 10.3109/23744235.2015.1096956. Epub 2015 Oct 15. PMID: 26466764.

Wrong population

Hardick J, Shaw-Saliba K, McBryde B, Gaydos CA, Hsieh YH, Lovecchio F, Steele M, Talan
D, Rothman RE; Emergency Department National Network Influenza Investigators.
Identification of pathogens from the upper respiratory tract of adult emergency department
patients at high risk for influenza complications in a pre-Sars-CoV-2 environment. Diagn
Microbiol Infect Dis. 2021 Jun;100(2):115352. doi: 10.1016/j.diagmicrobio.2021.115352.
Epub 2021 Feb 17. PMID: 33639376; PMCID: PMC8107121.

Wrong population

Harun A, Beyza E. Viral and Atypical Bacterial Respiratory Infections in a University
Teaching Hospital. Jpn J Infect Dis. 2019 Sep 19;72(5):318-322. doi:
10.7883/yoken.JJID.2018.510. Epub 2019 Jun 28. PMID: 31257239.

Country study outside the
geographical area of interest

Hasman H, Pachucki CT, Unal A, Nguyen D, Devlin T, Peeples ME, Kwilas SA. Aetiology of
influenza-like illness in adults includes parainfluenzavirus type 4. J Med Microbiol. 2009
Apr;58(Pt 4):408-413. doi: 10.1099/jmm.0.006098-0. PMID: 19273634; PMCID:
PMC2778239.

Wrong population

Hassoun A, Huff MD, Weisman D, Chahal K, Asis E, Stalons D, Grigorenko E, Green J,
Malone LL, Clemmons S, Lu S. Seasonal variation of respiratory pathogen colonization in
asymptomatic health care professionals: A single-center, cross-sectional, 2-season
observational study. Am J Infect Control. 2015 Aug;43(8):865-70. doi:
10.1016/j.ajic.2015.04.195. Epub 2015 Jun 4. PMID: 26052103; PMCID: PMC7115326.

Wrong population

Hasvold J, Sjoding M, Pohl K, Cooke C, Hyzy RC. The role of human metapneumovirus in
the critically ill adult patient. J Crit Care. 2016 Feb;31(1):233-7. doi:
10.1016/j.jcrc.2015.09.035. Epub 2015 Oct 23. PMID: 26572580; PMCID: PMC5785276.

Wrong population

Hawkes MT, Lee BE, Kanji JN, Zelyas N, Wong K, Barton M, Mukhi S, Robinson JL.
Seasonality of Respiratory Viruses at Northern Latitudes. JAMA Netw Open. 2021 Sep
1;4(9):€2124650. doi: 10.1001/jamanetworkopen.2021.24650. PMID: 34529066; PMCID:
PMC8446819.

Wrong population

Haynes AK, Fowlkes AL, Schneider E, Mutuc JD, Armstrong GL, Gerber SI. Human
Metapneumovirus Circulation in the United States, 2008 to 2014. Pediatrics. 2016
May;137(5):€20152927. doi: 10.1542/peds.2015-2927. Epub 2016 Apr 4. PMID: 27244790.

HMPV cases identified by
methodologies other than PCR or
serology




Reference citation Reason of exclusion

He Y, Lin GY, Wang Q, Cai XY, Zhang YH, Lin CX, Lu CD, Lu XD. A 3-year prospective
study of the epidemiology of acute respiratory viral infections in hospitalized children in
Shenzhen, China. Influenza Other Respir Viruses. 2014 Jul;8(4):443-51. doi:
10.1111/irv.12257. Epub 2014 May 14. PMID: 24828783; PMCID: PMC4181804.

Wrong population

Hedberg P, Karlsson Valik J, van der Werff S, Tanushi H, Requena Mendez A, Granath F,
Bell M, Martensson J, Dyrdak R, Hertting O, Farnert A, Ternhag A, Naucler P. Clinical
phenotypes and outcomes of SARS-CoV-2, influenza, RSV and seven other respiratory
viruses: a retrospective study using complete hospital data. Thorax. 2022 Feb;77(2):154-
163. doi: 10.1136/thoraxjnl-2021-216949. Epub 2021 Jul 5. PMID: 34226206; PMCID:
PMC8260304.

Irrelevant or unrelated focus or
scope

Heininger U, Kruker AT, Bonhoeffer J, Schaad UB. Human metapneumovirus infections--
biannual epidemics and clinical findings in children in the region of Basel, Switzerland. Eur J
Pediatr. 2009 Dec;168(12):1455-60. doi: 10.1007/s00431-009-0949-5. Epub 2009 Feb 24.
PMID: 19238433.

Wrong population

Heininger U, Kruker AT, Bonhoeffer J, Schaad UB. Human metapneumovirus infections--
biannual epidemics and clinical findings in children in the region of Basel, Switzerland. Eur J
Pediatr. 2009 Dec;168(12):1455-60. doi: 10.1007/s00431-009-0949-5. Epub 2009 Feb 24.
PMID: 19238433.

Wrong population / Duplicated
reference

Helou M, Mahdi A, Daoud Z, Mokhbat J, Farra A, Nassar E, Nehme R, Abboud E, Masri K,
Husni R. Epidemiology of Community-Acquired Respiratory Tract Infections in Patients
Admitted at the Emergency Departments. Trop Med Infect Dis. 2022 Sep 8;7(9):233. doi:
10.3390/tropicalmed7090233. PMID: 36136644; PMCID: PMC9501977.

Country study outside the
geographical area of interest

Heredia-Rodriguez M, Balbas-Alvarez S, Lorenzo-L6pez M, Gémez-Pequera E, Jorge-
Monjas P, Rojo-Rello S, Sénchez-De,Prada L, Sanz-Mufioz I, Eiros JM, Martinez-Paz P,
Gonzalo-Benito H, Tamayo-Velasco A, Martin-Fernandez M, Sanchez-Conde P, Tamayo E,

A preliminary study before SARS-CoV-2 pandemic. Medicine (Baltimore). 2022 Aug
12;101(32):€29902. doi: 10.1097/MD.0000000000029902. PMID: 35960076; PMCID:
PMC9370242.

Gomez-Sanchez E. PCR-based diagnosis of respiratory virus in postsurgical septic patients:

Wrong population

Hirotsu Y, Maejima M, Shibusawa M, Amemiya K, Nagakubo Y, Hosaka K, Sueki H,
Mochizuki H, Tsutsui T, Kakizaki Y, Miyashita Y, Omata M. Analysis of Covid-19 and non-
Covid-19 viruses, including influenza viruses, to determine the influence of intensive
preventive measures in Japan. J Clin Virol. 2020 Aug;129:104543. doi:
10.1016/j.jcv.2020.104543. Epub 2020 Jul 7. PMID: 32663787; PMCID: PMC7340051.

Wrong population

Incidence of viral respiratory pathogens causing exacerbations in adult cystic fibrosis
patients. Scand J Infect Dis. 2013 Jan;45(1):65-9. doi: 10.3109/00365548.2012.708942.
Epub 2012 Sep 19. PMID: 22992129.

Hoek RA, Paats MS, Pas SD, Bakker M, Hoogsteden HC, Boucher CA, van der Eerden MM.

Irrelevant or unrelated focus or
scope

Hoellein A, Hecker J, Hoffmann D, Géttle F, Protzer U, Peschel C, Gotze K. Serious
outbreak of human metapneumovirus in patients with hematologic malignancies. Leuk
Lymphoma. 2016;57(3):623-7. doi: 10.3109/10428194.2015.1067699. Epub 2015 Jun 30.
PMID: 26122193.

Wrong population

Holter JC, Mlller F, Bjgrang O, Samdal HH, Marthinsen JB, Jenum PA, Ueland T, Frgland
SS, Aukrust P, Husebye E, Heggelund L. Etiology of community-acquired pneumonia and
diagnostic yields of microbiological methods: a 3-year prospective study in Norway. BMC
Infect Dis. 2015 Feb 15;15:64. doi: 10.1186/s12879-015-0803-5. PMID: 25887603; PMCID:
PMC4334764.

Wrong population

Hombrouck A, Sabbe M, Van Casteren V, Wuillaume F, Hue D, Reynders M, Gérard C,

Brochier B, Van Eldere J, Van Ranst M, Thomas . Viral aetiology of influenza-like iliness in
Belgium during the influenza A(H1N1)2009 pandemic. Eur J Clin Microbiol Infect Dis. 2012
Jun;31(6):999-1007. doi: 10.1007/s10096-011-1398-4. Epub 2011 Sep 8. PMID: 21901635.

Wrong population

Horton KC, Dueger EL, Kandeel A, Abdallat M, El-Kholy A, Al-Awaidy S, Kohlani AH, Amer
H, El-Khal AL, Said M, House B, Pimentel G, Talaat M. Viral etiology, seasonality and
severity of hospitalized patients with severe acute respiratory infections in the Eastern
Mediterranean Region, 2007-2014. PLoS One. 2017 Jul 13;12(7):e0180954. doi:
10.1371/journal.pone.0180954. PMID: 28704440; PMCID: PMC5509236.

Country outside the area of interest

Horton KC, Dueger EL, Kandeel A, Abdallat M, El-Kholy A, Al-Awaidy S, Kohlani AH, Amer
H, El-Khal AL, Said M, House B, Pimentel G, Talaat M. Viral etiology, seasonality and
severity of hospitalized patients with severe acute respiratory infections in the Eastern
Mediterranean Region, 2007-2014. PLoS One. 2017 Jul 13;12(7):e0180954. doi:
10.1371/journal.pone.0180954. PMID: 28704440; PMCID: PMC5509236.

Country study outside the
geographical area of interest

Hu W, Fries AC, DeMarcus LS, Thervil JW, Kwaah B, Brown KN, Sjoberg PA, Robbins AS.
Circulating Trends of Influenza and Other Seasonal Respiratory Viruses among the US
Department of Defense Personnel in the United States: Impact of the COVID-19 Pandemic.
Int J Environ Res Public Health. 2022 May 13;19(10):5942. doi: 10.3390/ijerph19105942.
PMID: 35627483; PMCID: PMC9141702.

Wrong population

Hu W, Sjoberg PA, DeMarcus LS, Robbins AS. Influenza Vaccine Effectiveness Estimates
among US Department of Defense Adult Beneficiaries over Four Consecutive Influenza
Seasons: A Test-Negative Design Study with Different Control Groups. Vaccines (Basel).
2021 Dec 31;10(1):58. doi: 10.3390/vaccines10010058. PMID: 35062721; PMCID:
PMC8781181.

Wrong population

Huijskens EG, Rossen JW, Kluytmans JA, van der Zanden AG, Koopmans M. Evaluation of
yield of currently available diagnostics by sample type to optimize detection of respiratory
pathogens in patients with a community-acquired pneumonia. Influenza Other Respir

Wrong population




Reference citation Reason of exclusion

Viruses. 2014 Mar;8(2):243-9. doi: 10.1111/irv.12153. Epub 2013 Aug 20. PMID: 23957707;
PMCID: PMC4186473.

Hutchinson AF, Ghimire AK, Thompson MA, Black JF, Brand CA, Lowe AJ, Smallwood DM,
Vlahos R, Bozinovski S, Brown GV, Anderson GP, Irving LB. A community-based, time-
matched, case-control study of respiratory viruses and exacerbations of COPD. Respir Med.
2007 Dec;101(12):2472-81. doi: 10.1016/j.rmed.2007.07.015. Epub 2007 Sep 5. PMID:
17822891.

Irrelevant or unrelated focus

Hutchinson AF, Ghimire AK, Thompson MA, Black JF, Brand CA, Lowe AJ, Smallwood DM,
Vlahos R, Bozinovski S, Brown GV, Anderson GP, Irving LB. A community-based, time-
matched, case-control study of respiratory viruses and exacerbations of COPD. Respir Med.
2007 Dec;101(12):2472-81. doi: 10.1016/j.rmed.2007.07.015. Epub 2007 Sep 5. PMID:
17822891.

Irrelevant or unrelated focus

latsyshina SB, Konovalov AV, Magkoeva ZG, Praded MN, Shelkovskaia LP, Perevozchikova
LA, Andronova MM, Gorelov AV. [Laboratory diagnostics in evaluation of acute respiratory
viral infection morbidity in 2010 - 2011 epidemic season]. Zh Mikrobiol Epidemiol
Immunobiol. 2013 Jan-Feb;(1):33-8. Russian. PMID: 23805649.

Country study outside the
geographical area of interest

leven M, Coenen S, Loens K, Lammens C, Coenjaerts F, Vanderstraeten A, Henriques-
Normark B, Crook D, Huygen K, Butler CC, Verheij TIM, Little P, Zlateva K, van Loon A,
Claas ECJ, Goossens H; GRACE consortium. Aetiology of lower respiratory tract infection in
adults in primary care: a prospective study in 11 European countries. Clin Microbiol Infect.
2018 Nov;24(11):1158-1163. doi: 10.1016/j.cmi.2018.02.004. Epub 2018 Feb 12. PMID:
29447989; PMCID: PMC7129248.

Wrong population

lkematsu H, Takeuchi Y, Rosenlund M, Kawai N, Shimamura R, Hirata M, lwaki N. The post-
infection outcomes of influenza and acute respiratory infection in patients above 50 years of
age in Japan: an observational study. Influenza Other Respir Viruses. 2012 May;6(3):211-7.
doi: 10.1111/j.1750-2659.2011.00296.x. Epub 2011 Oct 10. PMID: 21985038; PMCID:
PMC4941670.

Duplicated data

llvan A, Aslan G, Serin MS, Calikoglu M, Yilmaz FM, Tezcan S, Tas D, Ayrik C, Uygungll E,
Sezer O, Emekdasg G. Kronik Obstriiktif Akciger Hastaligi ve Astimi Olan Hastalarda insan
Metapnémovirus Varliginin Arastiriimasi ve Hastalik Ataklari ile lliskisi [Investigation of the
presence of human metapneumovirus in patients with chronic obstructive pulmonary disease
and asthma and its relationship with the attacks]. Mikrobiyol Bul. 2013 Oct;47(4):636-49.
Turkish. doi: 10.5578/mb.6041. PMID: 24237432.

Country study outside the
geographical area of interest

Ishiguro T, Takayanagi N, Takahashi T, Yoneda K, Miyahara Y, Tokunaga D, Yoshioka H,
Yanagisawa T, Sugita Y, Ubukata K. [A single-center prospective study of viral infection in
community-acquired pneumonia in adults]. Nihon Kokyuki Gakkai Zasshi. 2011 Jan;49(1):10-
9. Japanese. PMID: 21384676.

Wrong type of study (non-human
studies and case report)

Ison MG, Marty FM, Chao N, Moon SH, Zhang Z, Chandak A. Economic and clinical burden
associated with respiratory viral infections after allogeneic hematopoietic cell transplant in
the United States. Transpl Infect Dis. 2022 Aug;24(4):€13866. doi: 10.1111/tid.13866. Epub
2022 Jun 1. PMID: 35598293; PMCID: PMC9542538.

Wrong population

J. Reina, E. Riera, C. Déniz. Andlisis de la etiologia de las infecciones respiratorias viricas
en el afio de la pandemia de gripe A (H1N1) 2009. Rev Esp Pediatr 2012; 68(3): 183-185.

Wrong population

Jain S, Self WH, Wunderink RG, Fakhran S, Balk R, Bramley AM, Reed C, Grijalva CG,
Anderson EJ, Courtney DM, Chappell JD, Qi C, Hart EM, Carroll F, Trabue C, Donnelly HK,
Williams DJ, Zhu Y, Arnold SR, Ampofo K, Waterer GW, Levine M, Lindstrom S, Winchell
JM, Katz JM, Erdman D, Schneider E, Hicks LA, McCullers JA, Pavia AT, Edwards KM,
Finelli L; CDC EPIC Study Team. Community-Acquired Pneumonia Requiring Hospitalization
among U.S. Adults. N Engl J Med. 2015 Jul 30;373(5):415-27. doi:
10.1056/NEJM0al1500245. Epub 2015 Jul 14. PMID: 26172429; PMCID: PMC4728150.

Wrong population

JC Kwon, SY Cho, SH Kim, SH Park, SM Choi, DG Lee, JH Choi, JH Yoo. Microbiology from
bronchoscopy in haematologic patients: Comparison of stem cell recipients with
nonrecipients. 22nd European Congress of Clinical Microbiology and Infectious Diseases.
Reference number 17702. Abstract number P2120. 2012.

Wrong type of publication

Jennings LC, Priest PC, Psutka RA, Duncan AR, Anderson T, Mahagamasekera P,
Strathdee A, Baker MG. Respiratory viruses in airline travellers with influenza symptoms:
Results of an airport screening study. J Clin Virol. 2015 Jun;67:8-13. doi:
10.1016/j.jcv.2015.03.011. Epub 2015 Mar 14. PMID: 25959149; PMCID: PMC7106445.

Irrelevant or unrelated focus or
scope

JinY, Zhang RF, Xie ZP, Yan KL, Gao HC, Song JR, Yuan XH, Cheng WX, Hou YD, Duan
ZJ. Newly identified respiratory viruses associated with acute lower respiratory tract
infections in children in Lanzou, China, from 2006 to 2009. Clin Microbiol Infect. 2012
Jan;18(1):74-80. doi: 10.1111/j.1469-0691.2011.03541.x. Epub 2011 Jul 18. PMID:
21767329; PMCID: PMC7129015.

Wrong population

Johansson N, Kalin M, Hedlund J. Clinical impact of combined viral and bacterial infection in
patients with community-acquired pneumonia. Scand J Infect Dis. 2011 Aug;43(8):609-15.
doi: 10.3109/00365548.2011.570785. Epub 2011 Apr 5. PMID: 21466255.

Irrelevant or unrelated focus or
scope

Johansson N, Kalin M, Tiveljung-Lindell A, Giske CG, Hedlund J. Etiology of community-
acquired pneumonia: increased microbiological yield with new diagnostic methods. Clin
Infect Dis. 2010 Jan 15;50(2):202-9. doi: 10.1086/648678. PMID: 20014950; PMCID:
PMC7107844.

Wrong population

Johnstone J, Majumdar SR, Fox JD, Marrie TJ. Viral infection in adults hospitalized with

community-acquired pneumonia: prevalence, pathogens, and presentation. Chest. 2008

Dec;134(6):1141-1148. doi: 10.1378/chest.08-0888. Epub 2008 Aug 8. PMID: 18689592;
PMCID: PMC7094572.

HMPYV cases identified by
methodologies other than PCR or
serology




Reference citation Reason of exclusion

Jongbloed M, Leijte WT, Linssen CFM, van den Hoogen BG, van Gorp ECM, de Kruif MD. Wrong population
Clinical impact of human metapneumovirus infections before and during the COVID-19
pandemic. Infect Dis (Lond). 2021 Jul;53(7):488-497. doi: 10.1080/23744235.2021.1887510.
Epub 2021 Feb 20. PMID: 33612055.

Jonnalagadda S, Rodriguez O, Estrella B, Sabin LL, Sempértegui F, Hamer DH. Etiology of Country outside the area of interest
severe pneumonia in Ecuadorian children. PLoS One. 2017 Feb 9;12(2):e0171687. doi:
10.1371/journal.pone.0171687. PMID: 28182741; PMCID: PMC5300242.

Kaida A, Iritani N, Kubo H, Shiomi M, Kohdera U, Murakami T. Seasonal distribution and Wrong population
phylogenetic analysis of human metapneumovirus among children in Osaka City, Japan. J
Clin Virol. 2006 Apr;35(4):394-9. doi: 10.1016/j.jcv.2005.12.009. Epub 2006 Feb 3. PMID:
16460998.

Kaida A, Kubo H, Takakura K, Togawa M, Shiomi M, Kohdera U, Iritani N. Molecular Wrong population
epidemiology of human rhinovirus C in patients with acute respiratory tract infections in
Osaka City, Japan. Jpn J Infect Dis. 2011;64(6):488-92. PMID: 22116327.

Kamboj M, Gerbin M, Huang CK, Brennan C, Stiles J, Balashov S, Park S, Kiehn TE, Perlin Wrong population
DS, Pamer EG, Sepkowitz KA. Clinical characterization of human metapneumovirus infection
among patients with cancer. J Infect. 2008 Dec;57(6):464-71. doi: 10.1016/}.jinf.2008.10.003.
Epub 2008 Nov 21. PMID: 19027169.

Kang, S. Y., Hong, C. R., Kang, H. M., Cho, E. Y., Lee, H. J,, Choi, E. H., & Lee, H. J. Wrong population
(2013). Clinical and epidemiological characteristics of human metapneumovirus infections, in
comparison with respiratory syncytial virus A and B. Korean Journal of Pediatric Infectious
Diseases, 20(3), 168-177. https://doi.org/10.14776/kjpid.2013.20.3.168

Karimata Y, Kinjo T, Parrott G, Uehara A, Nabeya D, Haranaga S, Higa F, Tateyama M, Wrong population
Miyagawa K, Kishaba T, Otani K, Okamoto M, Nishimura H, Fujita J. Clinical Features of
Human Metapneumovirus Pneumonia in Non-Immunocompromised Patients: An
Investigation of Three Long-Term Care Facility Outbreaks. J Infect Dis. 2018 Aug
14,218(6):868-875. doi: 10.1093/infdis/jiy261. PMID: 29733351; PMCID: PMC7107412.
Keske S, Gumiis T, Kdymen T, Sandik¢i S, Tabak L, Ergéniil O. Human metapneumovirus Wrong population
infection: Diagnostic impact of radiologic imaging. J Med Virol. 2019 Jun;91(6):958-962. doi:
10.1002/jmv.25402. Epub 2019 Feb 1. PMID: 30659630; PMCID: PMC7166911.

Kim C, Ahmed JA, Eidex RB, Nyoka R, Waiboci LW, Erdman D, Tepo A, Mahamud AS, Wrong population
Kabura W, Nguhi M, Muthoka P, Burton W, Breiman RF, Njenga MK, Katz MA. Comparison
of nasopharyngeal and oropharyngeal swabs for the diagnosis of eight respiratory viruses by
real-time reverse transcription-PCR assays. PLoS One. 2011;6(6):e21610. doi:
10.1371/journal.pone.0021610. Epub 2011 Jun 30. PMID: 21738731; PMCID: PMC3128075.
Kim TH, Russell ML, Fonseca K, Aoki F, Horsman G, Van Caeseele P, Chokani K, Voight M, | Unextractable data in graphs
Babiuk L, Moss L, Webby R, Earn DJ, Singh P, Howse C, Loeb M. Characteristics of (Unavailable or inaccessible data
respiratory viral infections during influenza season in Canadian Hutterite Communities. necessary for analysis)

Influenza Other Respir Viruses. 2013 Nov;7(6):1088-92. doi: 10.1111/irv.12021. Epub 2012
Oct 19. PMID: 23078120; PMCID: PMC4634280.

Kim YJ, Waghmare A, Xie H, Holmberg L, Pergam SA, Jerome KR, Leisenring WM, Ogimi Irrelevant or unrelated focus or
C, Campbell AP, Englund JA, Boeckh M. Respiratory viruses in hematopoietic cell transplant | scope

candidates: impact of preexisting lower tract disease on outcomes. Blood Adv. 2022 Sep
27;6(18):5307-5316. doi: 10.1182/bloodadvances.2021004915. PMID: 35446933; PMCID:
PMC9631699.

Kohno H. [Observation over three seasons of respiratory syncytial virus infection in a Irrelevant or unrelated focus or
geriatric health service facility]. Nihon Ronen Igakkai Zasshi. 2012;49(5):608-11. Japanese. scope

doi: 10.3143/geriatrics.49.608. PMID: 23459652.
Kong W, Wang Y, Zhu H, Lin X, Yu B, Hu Q, Yang X, Guo D, Peng J, Zhou D. Circulation of Wrong population
human metapneumovirus among children with influenza-like illness in Wuhan, China. J Med
Virol. 2016 May;88(5):774-81. doi: 10.1002/jmv.24411. Epub 2016 Jan 7. PMID: 26488078;
PMCID: PMC7166970.

Koon K, Sanders CM, Green J, Malone L, White H, Zayas D, Miller R, Lu S, Han J. Co- Wrong population
detection of pandemic (H1N1) 2009 virus and other respiratory pathogens. Emerg Infect Dis.
2010 Dec;16(12):1976-8. doi: 10.3201/eid1612.091697. PMID: 21122236; PMCID:

PMC3294579.

Koul PA, Mir H, Akram S, Potdar V, Chadha MS. Respiratory viruses in acute exacerbations Country study outside the

of chronic obstructive pulmonary disease. Lung India. 2017 Jan-Feb;34(1):29-33. doi: geographical area of interest
10.4103/0970-2113.197099. PMID: 28144057; PMCID: PMC5234194.

Krumbein H, Kiimmel LS, Fragkou PC, Thélken C, Hiinerbein BL, Reiter R, Papathanasiou Systematic review

KA, Renz H, Skevaki C. Respiratory viral co-infections in patients with COVID-19 and
associated outcomes: A systematic review and meta-analysis. Rev Med Virol. 2023
Jan;33(1):e2365. doi: 10.1002/rmv.2365. Epub 2022 Jun 10. PMID: 35686619; PMCID:
PMC9347814.

Kuiken T, Fouchier RA, Schutten M, Rimmelzwaan GF, van Amerongen G, van Riel D, Wrong population
Laman JD, de Jong T, van Doornum G, Lim W, Ling AE, Chan PK, Tam JS, Zambon MC,
Gopal R, Drosten C, van der Werf S, Escriou N, Manuguerra JC, Stéhr K, Peiris JS,
Osterhaus AD. Newly discovered coronavirus as the primary cause of severe acute
respiratory syndrome. Lancet. 2003 Jul 26;362(9380):263-70. doi: 10.1016/S0140-
6736(03)13967-0. PMID: 12892955; PMCID: PMC7112434.

Kurai D, Sasaki Y, Saraya T, Ishii H, Tsukagoshi H, Kozawa K, Ryo A, Ishioka T, Kuroda M, Wrong population
Oishi K, Takizawa H, Kimura H. Pathogen profiles and molecular epidemiology of respiratory
viruses in Japanese inpatients with community-acquired pneumonia. Respir Investig. 2016




Reference citation Reason of exclusion

Jul;54(4):255-63. doi: 10.1016/j.resinv.2016.01.001. Epub 2016 Mar 17. PMID: 27424825;
PMCID: PMC7185461.

Kutter JS, Spronken MI, Fraaij PL, Fouchier RA, Herfst S. Transmission routes of respiratory
viruses among humans. Curr Opin Virol. 2018 Feb;28:142-151. doi:
10.1016/j.coviro.2018.01.001. Epub 2018 Jan 17. PMID: 29452994; PMCID: PMC7102683.

Narrative review

Kuypers J, Campbell AP, Cent A, Corey L, Boeckh M. Comparison of conventional and
molecular detection of respiratory viruses in hematopoietic cell transplant recipients. Transpl
Infect Dis. 2009 Aug;11(4):298-303. doi: 10.1111/j.1399-3062.2009.00400.x. Epub 2009 May
11. PMID: 19453994; PMCID: PMC2763365.

Wrong population

Lack of clinical significance for molecular detection of respiratory viruses in bronchoalveolar
lavage samples

Wrong population

Lagacé-Wiens P, Bullard J, Cole R, Van Caeseele P. Seasonality of coronaviruses and other
respiratory viruses in Canada: Implications for COVID-19. Can Commun Dis Rep. 2021 Mar
31;47(3):132-138. doi: 10.14745/ccdr.v47i03a02. PMID: 34012336; PMCID: PMC8109286.

Wrong population

Lam WY, Yeung AC, Tang JW, Ip M, Chan EW, Hui M, Chan PK. Rapid multiplex nested
PCR for detection of respiratory viruses. J Clin Microbiol. 2007 Nov;45(11):3631-40. doi:
10.1128/JCM.00280-07. Epub 2007 Sep 5. PMID: 17804659; PMCID: PMC2168518.

Irrelevant or unrelated focus or
scope

Landes MB, Neil RB, McCool SS, Mason BP, Woron AM, Garman RL, Smalley DL. The
frequency and seasonality of influenza and other respiratory viruses in Tennessee: two
influenza seasons of surveillance data, 2010-2012. Influenza Other Respir Viruses. 2013
Nov;7(6):1122-7. doi: 10.1111/irv.12145. Epub 2013 Aug 21. PMID: 23962104; PMCID:
PMC4634273.

Wrong population

Le Hingrat Q, Bouzid D, Choquet C, Laurent O, Lescure FX, Timsit JF, Houhou-Fidouh N,
Casalino E, Lucet JC, Descamps D, Visseaux B. Viral epidemiology and SARS-CoV-2 co-
infections with other respiratory viruses during the first COVID-19 wave in Paris, France.
Influenza Other Respir Viruses. 2021 Jul;15(4):425-428. doi: 10.1111/irv.12853. Epub 2021
Apr 4. PMID: 33817971; PMCID: PMC8189235.

Irrelevant or unrelated focus or
scope

Le Hingrat Q, Bouzid D, Choquet C, Laurent O, Lescure FX, Timsit JF, Houhou-Fidouh N,
Casalino E, Lucet JC, Descamps D, Visseaux B. Viral epidemiology and SARS-CoV-2 co-
infections with other respiratory viruses during the first COVID-19 wave in Paris, France.
Influenza Other Respir Viruses. 2021 Jul;15(4):425-428. doi: 10.1111/irv.12853. Epub 2021
Apr 4. PMID: 33817971; PMCID: PMC8189235.

Irrelevant or unrelated focus or
scope

Lee CC, Chang JC, Mao XW, Hsu WT, Chen SY, Chen YC, How CK. Combining
Procalcitonin and Rapid Multiplex Respiratory Virus Testing for Antibiotic Stewardship in
Older Adult Patients With Severe Acute Respiratory Infection. J Am Med Dir Assoc. 2020
Jan;21(1):62-67. doi: 10.1016/j.jamda.2019.09.020. Epub 2019 Nov 30. PMID: 31791902;
PMCID: PMC7106143.

Country study outside the
geographical area of interest

Lee N, Smith S, Zelyas N, Klarenbach S, Zapernick L, Bekking C, So H, Yip L, Tipples G,
Taylor G, Mubareka S. Burden of noninfluenza respiratory viral infections in adults admitted
to hospital: analysis of a multiyear Canadian surveillance cohort from 2 centres. CMAJ. 2021
Mar 29;193(13):E439-E446. doi: 10.1503/cmaj.201748. PMID: 33782171; PMCID:
PMC8099164.

Wrong population

Lefebvre A, Manoha C, Bour JB, Abbas R, Fournel |, Tiv M, Pothier P, Astruc K, Aho-Glélé
LS. Human metapneumovirus in patients hospitalized with acute respiratory infections: A
meta-analysis. J Clin Virol. 2016 Aug;81:68-77. doi: 10.1016/j.jcv.2016.05.015. Epub 2016
Jun 7. PMID: 27337518; PMCID: PMC7106388.

Systematic review

Leli C, Di Matteo L, Gotta F, Vay D, Piceghello A, Cornaglia E, Cavallo V, Busso S, Carrabba
L, Mazzeo R, Rocchetti A. Prevalence of respiratory viruses by Multiplex PCR: a four-and-a-
half year retrospective study in an Italian general hospital. Infez Med. 2021 Mar 1;29(1):94-
101. PMID: 33664178.

Wrong population

Lemarie B, Boussaid G, Gault E, Prigent H, Beaune S, Moreau F, Dumoulin J, Pepin M,
Greffe S, De Truchis P, Davido B. Predictors of Hospitalization and Superinfection in Viral
Respiratory Tract Infections Between Influenza and Paramyxoviruses: The SUPERFLUOUS
Study. J Infect Dis. 2022 Sep 21;226(6):1027-1035. doi: 10.1093/infdis/jiab525. PMID:
34636898.

Wrong population

Leuzinger K, Roloff T, Gosert R, Sogaard K, Naegele K, Rentsch K, Bingisser R, Nickel CH,
Pargger H, Bassetti S, Bielicki J, Khanna N, Tschudin Sutter S, Widmer A, Hinic V, Battegay
M, Egli A, Hirsch HH. Epidemiology of Severe Acute Respiratory Syndrome Coronavirus 2
Emergence Amidst Community-Acquired Respiratory Viruses. J Infect Dis. 2020 Sep
14,222(8):1270-1279. doi: 10.1093/infdis/jiaa464. Erratum in: J Infect Dis. 2021 Feb
24;223(4):734-735. doi: 10.1093/infdis/jiaa667. PMID: 32726441; PMCID: PMC7454752.

Wrong population

Li Y, Reeves RM, Wang X, Bassat Q, Brooks WA, Cohen C, Moore DP, Nunes M, Rath B,
Campbell H, Nair H; RSV Global Epidemiology Network; RESCEU investigators. Global
patterns in monthly activity of influenza virus, respiratory syncytial virus, parainfluenza virus,
and metapneumovirus: a systematic analysis. Lancet Glob Health. 2019 Aug;7(8):e1031-
€1045. doi: 10.1016/S2214-109X(19)30264-5. PMID: 31303294.

Systematic review

Li ZJ, Yu LJ, Zhang HY, Shan CX, Lu QB, Zhang XA, Ren X, Zhang CH, Wang YF, Lin SH,
Xu Q, Jiang BG, Jiang T, Lv CL, Chen JJ, Gao GF, Yang WZ, Wang LP, Yang Y, Fang LQ,
Liu W; Chinese Centers for Disease Control and Prevention (CDC) Etiology Surveillance
Study Team of Acute Respiratory Infections. Broad Impacts of Coronavirus Disease 2019
(COVID-19) Pandemic on Acute Respiratory Infections in China: An Observational Study.
Clin Infect Dis. 2022 Aug 24;75(1):1054-e1062. doi: 10.1093/cid/ciab942. PMID: 34788811;
PMCID: PMC8767888.

Country study outside the
geographical area of interest




Reference citation Reason of exclusion

Liao RS, Appelgate DM, Pelz RK. An outbreak of severe respiratory tract infection due to
human metapneumovirus in a long-term care facility for the elderly in Oregon. J Clin Virol.
2012 Feb;53(2):171-3. doi: 10.1016/j.jcv.2011.10.010. Epub 2011 Nov 9. PMID: 22078146.

Wrong type of study (non-human
studies and case report)

Lin SC, Wang HC, Lin WC, Kuo YT, Hsu YH, Tsai YT, Lu SC, Wang YH, Chen SY. Viral
Pneumonia during the COVID-19 Pandemic, 2019-2021 Evoking Needs for SARS-CoV-2
and Additional Vaccinations. Vaccines (Basel). 2023 Apr 27;11(5):905. doi:
10.3390/vaccines11050905. PMID: 37243009; PMCID: PMC10220939.

Country study outside the
geographical area of interest

Lindsay J, Kerridge I, Wilcox L, Tran S, O'Brien TA, Greenwood M, Chen SC, Kong DCM,
Pergam SA, Liu C, Slavin MA. Infection-Related Mortality in Adults and Children Undergoing
Allogeneic Hematopoietic Cell Transplantation: An Australian Registry Report. Transplant
Cell Ther. 2021 Sep;27(9):798.e1-798.e10. doi: 10.1016/).jtct.2021.05.028. Epub 2021 Jun 7.
PMID: 34111574.

Irrelevant or unrelated focus or
scope

Liu L, Bastien N, Sidaway F, Chan E, Li Y. Seroprevalence of human metapneumovirus
(hMPV) in the Canadian province of Saskatchewan analyzed by a recombinant nucleocapsid
protein-based enzyme-linked immunosorbent assay. J Med Virol. 2007 Mar;79(3):308-13.
doi: 10.1002/jmv.20799. PMID: 17245714.

Wrong type of study (non-human
studies and case report)

Ljubin-Sternak S, Mlinaric-Galinovic G, Buntic AM, Tabain I, Vilibic-Cavlek T, Cepin-Bogovic
J, Tesovic G. Seasonal occurrence of human metapneumovirus infections in Croatia. Pediatr
Infect Dis J. 2014 Feb;33(2):165-7. doi: 10.1097/INF.0000000000000026. PMID: 23989108.

Wrong population

Locher K, Roscoe D, Jassem A, Wong T, Hoang LMN, Charles M, Bryce E, Grant J,
Stefanovic A. FilmArray respiratory panel assay: An effective method for detecting viral and
atypical bacterial pathogens in bronchoscopy specimens. Diagn Microbiol Infect Dis. 2019
Dec;95(4):114880. doi: 10.1016/j.diagmicrobio.2019.114880. Epub 2019 Aug 2. PMID:
31607515; PMCID: PMC7132745.

Irrelevant or unrelated focus or
scope

Loevinsohn G, Hamahuwa M, Hardick J, Sinywimaanzi P, Fenstermacher KZJ,
Munachoonga P, Weynand A, Monze M, Manabe YC, Gaydos CA, Rothman RE, Pekosz A,
Thuma PE, Simulundu E, Sutcliffe CG. Respiratory viruses in rural Zambia before and during
the COVID-19 pandemic. Trop Med Int Health. 2022 Jul;27(7):647-654. doi:
10.1111/tmi.13781. Epub 2022 Jun 8. PMID: 35611546; PMCID: PMC9348166.

Country study outside the
geographical area of interest

Louie JK, Hacker JK, Gonzales R, Mark J, Maselli JH, Yagi S, Drew WL. Characterization of
viral agents causing acute respiratory infection in a San Francisco University Medical Center
Clinic during the influenza season. Clin Infect Dis. 2005 Sep 15;41(6):822-8. doi:
10.1086/432800. Epub 2005 Aug 4. PMID: 16107980; PMCID: PMC7107811.

Wrong population

Louie JK, Hacker JK, Mark J, Gavali SS, Yagi S, Espinosa A, Schnurr DP, Cossen CK,
Isaacson ER, Glaser CA, Fischer M, Reingold AL, Vugia DJ; Unexplained Deaths and
Critical lllnesses Working Group. SARS and common viral infections. Emerg Infect Dis. 2004
Jun;10(6):1143-6. doi: 10.3201/eid1006.030863. PMID: 15207072; PMCID: PMC3323182.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)

Maclntyre CR, Cauchemez S, Dwyer DE, Seale H, Cheung P, Browne G, Fasher M, Wood J,
Gao Z, Booy R, Ferguson N. Face mask use and control of respiratory virus transmission in
households. Emerg Infect Dis. 2009 Feb;15(2):233-41. doi: 10.3201/eid1502.081167. PMID:
19193267; PMCID: PMC2662657.

Irrelevant or unrelated focus or
scope

Mackay IM, Jacob KC, Woolhouse D, Waller K, Syrmis MW, Whiley DM, Siebert DJ, Nissen
M, Sloots TP. Molecular assays for detection of human metapneumovirus. J Clin Microbiol.
2003 Jan;41(1):100-5. doi: 10.1128/JCM.41.1.100-105.2003. PMID: 12517833; PMCID:
PMC149567.

Irrelevant or unrelated focus or
scope

Mahan LD, Kanade R, Mohanka MR, Bollineni S, Joerns J, Kaza V, Torres F, La Hoz RM,
Banga A. Characteristics and outcomes among patients with community-acquired respiratory
virus infections during the first year after lung transplantation. Clin Transplant. 2021
Jan;35(1):e14140. doi: 10.1111/ctr.14140. Epub 2020 Nov 20. PMID: 33146445.

Wrong population

Manchal N, Mohamed MRS, Ting M, Luetchford H, Francis F, Carrucan J, Norton R. Hospital
acquired viral respiratory tract infections: An underrecognized nosocomial infection. Infect
Dis Health. 2020 Aug;25(3):175-180. doi: 10.1016/j.idh.2020.02.002. Epub 2020 Mar 20.
PMID: 32205064.

Irrelevant or unrelated focus or
scope

Mandelia Y, Procop GW, Richter SS, Worley S, Liu W, Esper F. Dynamics and
predisposition of respiratory viral co-infections in children and adults. Clin Microbiol Infect.
2021 Apr;27(4):631.e1-631.e6. doi: 10.1016/j.cmi.2020.05.042. Epub 2020 Jun 12. PMID:
32540470.

Wrong population

Marchand-Austin A, Farrell DJ, Jamieson FB, Lombardi N, Lombos E, Narang S, Akwar H,
Low DE, Gubbay JB. Respiratory infection in institutions during early stages of pandemic
(H1N1) 2009, Canada. Emerg Infect Dis. 2009 Dec;15(12):2001-3. doi:
10.3201/eid1512.091022. PMID: 19961686; PMCID: PMC3044548.

Wrong population

Marriott D, Beresford R, Mirdad F, Stark D, Glanville A, Chapman S, Harkness J, Dore GJ,
Andresen D, Matthews GV. Concomitant Marked Decline in Prevalence of Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) and Other Respiratory Viruses Among
Symptomatic Patients Following Public Health Interventions in Australia: Data from St
Vincent's Hospital and Associated Screening Clinics, Sydney, NSW. Clin Infect Dis. 2021
May 18;72(10):e649-e651. doi: 10.1093/cid/ciaal256. PMID: 32841316; PMCID:
PMC7499558.

Wrong population

Masse S, Minodier L, Heuze G, Blanchon T, Capai L, Falchi A. Influenza-like illness
outbreaks in nursing homes in Corsica, France, 2014-2015: epidemiological and molecular
characterization. Springerplus. 2016 Aug 11;5(1):1338. doi: 10.1186/s40064-016-2957-z.
PMID: 27563533; PMCID: PMC4981007.

Irrelevant or unrelated focus or
scope

Matsuda S, Nakamura M, Hirano E, Kiyota N, Omura T, Suzuki Y, Noda M, Kimura H.
Characteristics of human metapneumovirus infection prevailing in hospital wards housing

Wrong population




Reference citation Reason of exclusion

patients with severe disabilities. Jpn J Infect Dis. 2013;66(3):195-200. doi:
10.7883/yoken.66.195. PMID: 23698479.

McManus TE, Marley AM, Baxter N, Christie SN, Elborn JS, Heaney LG, Coyle PV, Kidney
JC. Acute and latent adenovirus in COPD. Respir Med. 2007 Oct;101(10):2084-90. doi:
10.1016/j.rmed.2007.05.015. Epub 2007 Jul 13. PMID: 17631991.

Irrelevant or unrelated focus

Menéndez R, Méndez R, Polverino E, Rosales-Mayor E, Amara-Elori I, Reyes S, Sahuquillo-
Arce JM, Fernandez-Barat L, Alcaraz V, Torres A. Risk factors for multidrug-resistant
pathogens in bronchiectasis exacerbations. BMC Infect Dis. 2017 Sep 30;17(1):659. doi:
10.1186/s12879-017-2754-5. PMID: 28964261; PMCID: PMC5622549.

Wrong population

Millership S, Cummins A. Oseltamivir in influenza outbreaks in care homes: challenges and
benefits of use in the real world. J Hosp Infect. 2015 Aug;90(4):299-303. doi:
10.1016/j.jhin.2015.04.019. Epub 2015 May 19. PMID: 26071039.

Irrelevant or unrelated focus or
scope

Minney-Smith CA, Selvey LA, Levy A, Smith DW. Post-pandemic influenza A/HLIN1pdmO09 is
associated with more severe outcomes than A/H3N2 and other respiratory viruses in adult
hospitalisations. Epidemiol Infect. 2019 Nov 28;147:e310. doi:
10.1017/S095026881900195X. PMID: 31775940; PMCID: PMC7003621.

HMPV cases identified by
methodologies other than PCR or
serology

Minosse C, Selleri M, Zaniratti MS, Cappiello G, Longo R, Schifano E, Spano A, Petrosillo N,
Lauria FN, Puro V, Capobianchi MR. Frequency of detection of respiratory viruses in the
lower respiratory tract of hospitalized adults. J Clin Virol. 2008 Jun;42(2):215-20. doi:
10.1016/j.jcv.2008.01.012. Epub 2008 Mar 14. PMID: 18343193; PMCID: PMC7108434.

Irrelevant or unrelated focus or
scope

Mizuta K, Abiko C, Aoki Y, Ikeda T, Matsuzaki Y, Itagaki T, Katsushima F, Katsushima Y,
Noda M, Kimura H, Ahiko T. Seasonal patterns of respiratory syncytial virus, influenza A
virus, human metapneumovirus, and parainfluenza virus type 3 infections on the basis of
virus isolation data between 2004 and 2011 in Yamagata, Japan. Jpn J Infect Dis.
2013;66(2):140-5. doi: 10.7883/yoken.66.140. PMID: 23514911.

Unextractable data in graphs

Mizuta K, Tanaka W, Komabayashi K, Tanaka S, Seto J, Aoki Y, Ikeda T. Longitudinal
Epidemiology of Viral Infectious Diseases Combining Virus Isolation, Antigenic Analysis, and
Phylogenetic Analysis as Well as Seroepidemiology in Yamagata, Japan, between 1999 and
2018. Jpn J Infect Dis. 2019 Jul 24;72(4):211-223. doi: 10.7883/yoken.JJID.2018.500. Epub
2019 Feb 28. PMID: 30814463.

Wrong publication type (e.g.
abstract conference )

Mohan A, Chandra S, Agarwal D, Guleria R, Broor S, Gaur B, Pandey RM. Prevalence of
viral infection detected by PCR and RT-PCR in patients with acute exacerbation of COPD: a
systematic review. Respirology. 2010 Apr;15(3):536-42. doi: 10.1111/j.1440-
1843.2010.01722.x. Erratum in: Respirology. 2010 Jul,15(5):871. PMID: 20415983; PMCID:
PMC7192224.

Systematic review

Monge S, Duijster J, Kommer GJ, van de Kassteele J, Krafft T, Engelen P, Valk JP, de
Waard J, de Nooij J, Riezebos-Brilman A, van der Hoek W, van Asten L. Ambulance
dispatch calls attributable to influenza A and other common respiratory viruses in the
Netherlands (2014-2016). Influenza Other Respir Viruses. 2020 Jul;14(4):420-428. doi:
10.1111/irv.12731. Epub 2020 May 14. PMID: 32410358; PMCID: PMC7298355.

Wrong population

Morbey RA, Elliot AJ, Harcourt S, Smith S, de Lusignan S, Pebody R, Yeates A, Zambon M,
Smith GE. Estimating the burden on general practitioner services in England from increases
in respiratory disease associated with seasonal respiratory pathogen activity. Epidemiol
Infect. 2018 Aug;146(11):1389-1396. doi: 10.1017/S0950268818000262. Epub 2018 Jul 4.
PMID: 29972108; PMCID: PMC9133673.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)

Nakamura A, Ashizuka Y, Kobayashi T, Ueda S, Shigemura H, Biwa M, Ichihara S, Tanaka
Y, Katsuki S. Detection of Respiratory Viruses in SARS-CoV-2-Negative Specimens from
January to March 2020 in Fukuoka, Japan. Jpn J Infect Dis. 2022 Nov 22;75(6):627-630. doi:
10.7883/yoken.JJID.2022.079. Epub 2022 Jul 29. PMID: 35908870.

Wrong population

Nakamura M, Hirano E, Ishiguro F, Mizuta K, Noda M, Tanaka R, Tsukagoshi H, Kimura H.
Molecular epidemiology of human metapneumovirus from 2005 to 2011 in Fukui, Japan. Jpn
J Infect Dis. 2013;66(1):56-9. doi: 10.7883/yoken.66.56. PMID: 23429087.

Wrong population

Nakamura M, Hirano E, Ishiguro F, Mizuta K, Noda M, Tanaka R, Tsukagoshi H, Kimura H.
Molecular epidemiology of human metapneumovirus from 2005 to 2011 in Fukui, Japan. Jpn
J Infect Dis. 2013;66(1):56-9. doi: 10.7883/yoken.66.56. PMID: 23429087.

Wrong population

Nasrullah A, Gangu K, Garg |, Javed A, Shuja H, Chourasia P, Shekhar R, Sheikh AB.
Trends in Hospitalization and Mortality for Influenza and Other Respiratory Viruses during
the COVID-19 Pandemic in the United States. Vaccines (Basel). 2023 Feb 10;11(2):412. doi:
10.3390/vaccines11020412. PMID: 36851289; PMCID: PMC9966237.

Wrong population

Nazareth R, Chasqueira MJ, Rodrigues ML, Paulino C, Conceic&o C, Lédo L, Segura U,
Santos M, Messias A, P6voa P, Paixédo P. Respiratory viruses in mechanically ventilated
patients: a pilot study. BMC Pulm Med. 2020 Feb 13;20(1):39. doi: 10.1186/s12890-020-
1082-5. PMID: 32054471; PMCID: PMC7020345.

Irrelevant or unrelated focus or
scope

Neemuchwala A, Duvvuri VR, Marchand-Austin A, Li A, Gubbay JB. Human
metapneumovirus prevalence and molecular epidemiology in respiratory outbreaks in
Ontario, Canada. J Med Virol. 2015 Feb;87(2):269-74. doi: 10.1002/jmv.24024. Epub 2014
Aug 5. PMID: 25091145; PMCID: PMC7166527.

Wrong population

Newman KL, Wolf CR, Logue JK, Englund JA, Boeckh M, Chu HY; Seattle Flu Study
Investigators. Nausea, Vomiting, and Diarrhea Are Common in Community-Acquired Acute
Viral Respiratory lliness. Dig Dis Sci. 2023 Aug;68(8):3383-3389. doi: 10.1007/s10620-023-
07976-4. Epub 2023 Jun 3. PMID: 37269371; PMCID: PMC10238766.

Wrong population

Nidaira M, Taira K, Hamabata H, Kawaki T, Gushi K, Mahoe Y, Maeshiro N, Azama Y,
Okano S, Kyan H, Kudaka J, Tsukagoshi H, Noda M, Kimura H. Molecular epidemiology of

Irrelevant or unrelated focus or
scope




Reference citation Reason of exclusion

human metapneumovirus from 2009 to 2011 in Okinawa, Japan. Jpn J Infect Dis. 2012
Jul;65(4):337-40. doi: 10.7883/yoken.65.337. PMID: 22814160.

Nijhuis RHT, Guerendiain D, Claas ECJ, Templeton KE. Comparison of ePlex Respiratory
Pathogen Panel with Laboratory-Developed Real-Time PCR Assays for Detection of
Respiratory Pathogens. J Clin Microbiol. 2017 Jun;55(6):1938-1945. doi:
10.1128/JCM.00221-17. Epub 2017 Apr 12. PMID: 28404682; PMCID: PMC5442551.

Irrelevant or unrelated focus or
scope

Njouom R, Yekwa EL, Cappy P, Vabret A, Boisier P, Rousset D. Viral etiology of influenza-
like illnesses in Cameroon, January-December 2009. J Infect Dis. 2012 Dec 15;206 Suppl
1(Suppl 1):S29-35. doi: 10.1093/infdis/jis573. PMID: 23169968; PMCID: PMC7107314.

Country outside the area of interest

Nolen LD, Seeman S, Desnoyers C, DeByle C, Klejka J, Bruden D, Rudolph K, Gerber SI,
Kim L, Langley G, Patel M, Englund J, Chu HY, Tiesinga J, Singleton R. Respiratory
syncytial virus and influenza hospitalizations in Alaska native adults. J Clin Virol. 2020
Jun;127:104347. doi: 10.1016/j.jcv.2020.104347. Epub 2020 Apr 18. PMID: 32334281.

Irrelevant or unrelated focus or
scope

Noyola DE, Alpuche-Solis AG, Herrera-Diaz A, Soria-Guerra RE, Sanchez-Alvarado J,
Lépez-Revilla R. Human metapneumovirus infections in Mexico: epidemiological and clinical
characteristics. J Med Microbiol. 2005 Oct;54(Pt 10):969-974. doi: 10.1099/jmm.0.46052-0.
PMID: 16157552.

Country outside the area of interest

Ogimi C, Krantz EM, Golob JL, Waghmare A, Liu C, Leisenring WM, Woodard CR, Marquis
S, Kuypers JM, Jerome KR, Pergam SA, Fredricks DN, Sorror ML, Englund JA, Boeckh M.
Antibiotic Exposure Prior to Respiratory Viral Infection Is Associated with Progression to
Lower Respiratory Tract Disease in Allogeneic Hematopoietic Cell Transplant Recipients.
Biol Blood Marrow Transplant. 2018 Nov;24(11):2293-2301. doi:
10.1016/j.bbmt.2018.05.016. Epub 2018 May 16. PMID: 29777867; PMCID: PMC6286157.

Wrong population

Ogimi C, Xie H, Waghmare A, Jerome KR, Leisenring WM, Ueda Oshima M, Carpenter PA,
Englund JA, Boeckh M. Novel factors to predict respiratory viral disease progression in
allogeneic hematopoietic cell transplant recipients. Bone Marrow Transplant. 2022
Apr;57(4):649-657. doi: 10.1038/s41409-022-01575-z. Epub 2022 Feb 16. Erratum in: Bone
Marrow Transplant. 2024 Dec;59(12):1790. doi: 10.1038/s41409-024-02418-9. PMID:
35173288; PMCID: PMC8853301.

Duplicated data

Olofsson S, Brittain-Long R, Andersson LM, Westin J, Lindh M. PCR for detection of
respiratory viruses: seasonal variations of virus infections. Expert Rev Anti Infect Ther. 2011
Aug;9(8):615-26. doi: 10.1586/eri.11.75. PMID: 21819328; PMCID: PMC7103711.

Narrative review

Olsen SJ, Winn AK, Budd AP, Prill MM, Steel J, Midgley CM, Kniss K, Burns E, Rowe T,
Foust A, Jasso G, Merced-Morales A, Davis CT, Jang Y, Jones J, Daly P, Gubareva L,
Barnes J, Kondor R, Sessions W, Smith C, Wentworth DE, Garg S, Havers FP, Fry AM, Hall
AJ, Brammer L, Silk BJ. Changes in Influenza and Other Respiratory Virus Activity During
the COVID-19 Pandemic - United States, 2020-2021. MMWR Morb Mortal WKly Rep. 2021
Jul 23;70(29):1013-1019. doi: 10.15585/mmwr.mm7029al. PMID: 34292924; PMCID:
PMC8297694.

Wrong population

Osbourn M, McPhie KA, Ratnamohan VM, Dwyer DE, Durrheim DN. Outbreak of human
metapneumovirus infection in a residential aged care facility. Commun Dis Intell Q Rep. 2009
Mar;33(1):38-40. PMID: 19618769.

Irrelevant or unrelated focus or
scope

@stby AC, Gubbels S, Baake G, Nielsen LP, Riedel C, Arpi M. Respiratory virology and
microbiology in intensive care units: a prospective cohort study. APMIS. 2013
Nov;121(11):1097-108. doi: 10.1111/apm.12089. Epub 2013 May 18. PMID: 23682902;
PMCID: PMC7159711.

Wrong population

Otsuka H, Tsukagoshi H, Kimura H, Takanashi |, Okubo K. Are respiratory viruses involved
in preseasonal symptoms or severity in Japanese cedar pollinosis? Allergy Rhinol
(Providence). 2016 Jan;7(2):62-8. doi: 10.2500/ar.2016.7.0157. PMID: 27658182; PMCID:
PMC5010434.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)

Pabbaraju K, Wong S, McMillan T, Lee BE, Fox JD. Diagnosis and epidemiological studies
of human metapneumovirus using real-time PCR. J Clin Virol. 2007 Nov;40(3):186-92. doi:
10.1016/j.jcv.2007.08.004. Epub 2007 Sep 17. PMID: 17870660; PMCID: PMC7185675.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)

Pancer K, Cia¢ka A, Gut W, Lipka B, Mierzejewska J, Milewska-Bobula B, Smorczewska-
Kiljan A, Jahnz-Rdézyk K, Litwinska B. Detection of hMPV antigen by EIA in clinical
specimens. Przegl Epidemiol. 2011;65(3):415-9. PMID: 22184941.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)

Papadopoulos NG, Christodoulou I, Rohde G, Agache |, Aimqvist C, Bruno A, Bonini S, Bont
L, Bossios A, Bousquet J, Braido F, Brusselle G, Canonica GW, Carlsen KH, Chanez P,
Fokkens WJ, Garcia-Garcia M, Gjomarkaj M, Haahtela T, Holgate ST, Johnston SL,
Konstantinou G, Kowalski M, Lewandowska-Polak A, Ladrup-Carlsen K, Makela M,
Malkusova I, Mullol J, Nieto A, Eller E, Ozdemir C, Panzner P, Popov T, Psarras S,
Roumpedaki E, Rukhadze M, Stipic-Markovic A, Todo Bom A, Toskala E, van Cauwenberge
P, van Drunen C, Watelet JB, Xatzipsalti M, Xepapadaki P, Zuberbier T. Viruses and
bacteria in acute asthma exacerbations--a GA? LEN-DARE systematic review. Allergy. 2011
Apr;66(4):458-68. doi: 10.1111/j.1398-9995.2010.02505.x. Epub 2010 Nov 18. PMID:
21087215; PMCID: PMC7159474.

Systematic review

Papadopoulos NG, Christodoulou I, Rohde G, Agache I, Aimqvist C, Bruno A, Bonini S, Bont
L, Bossios A, Bousquet J, Braido F, Brusselle G, Canonica GW, Carlsen KH, Chanez P,
Fokkens WJ, Garcia-Garcia M, Gjomarkaj M, Haahtela T, Holgate ST, Johnston SL,
Konstantinou G, Kowalski M, Lewandowska-Polak A, Lgdrup-Carlsen K, Makela M,
Malkusova I, Mullol J, Nieto A, Eller E, Ozdemir C, Panzner P, Popov T, Psarras S,
Roumpedaki E, Rukhadze M, Stipic-Markovic A, Todo Bom A, Toskala E, van Cauwenberge
P, van Drunen C, Watelet JB, Xatzipsalti M, Xepapadaki P, Zuberbier T. Viruses and
bacteria in acute asthma exacerbations--a GA2 LEN-DARE systematic review. Allergy. 2011

Systematic review




Reference citation Reason of exclusion

Apr;66(4):458-68. doi: 10.1111/j.1398-9995.2010.02505.x. Epub 2010 Nov 18. PMID:
21087215; PMCID: PMC7159474.

Park KY, Seo S, Han J, Park JY. Respiratory virus surveillance in Canada during the COVID-
19 pandemic: An epidemiological analysis of the effectiveness of pandemic-related public
health measures in reducing seasonal respiratory viruses test positivity. PLoS One. 2021 Jun
18;16(6):€0253451. doi: 10.1371/journal.pone.0253451. PMID: 34143839; PMCID:
PMC8213179.

Wrong population

Park SY, Baek S, Lee SO, Choi SH, Kim YS, Woo JH, Sung H, Kim MN, Kim DY, Lee JH,
Lee JH, Lee KH, Kim SH. Efficacy of oral ribavirin in hematologic disease patients with
paramyxovirus infection: analytic strategy using propensity scores. Antimicrob Agents
Chemother. 2013 Feb;57(2):983-9. doi: 10.1128/AAC.01961-12. Epub 2012 Dec 10. PMID:
23229488; PMCID: PMC3553680.

Country outside the area of interest

Park SY, Baek S, Lee SO, Choi SH, Kim YS, Woo JH, Sung H, Kim MN, Kim DY, Lee JH,
Lee JH, Lee KH, Kim SH. Efficacy of oral ribavirin in hematologic disease patients with
paramyxovirus infection: analytic strategy using propensity scores. Antimicrob Agents
Chemother. 2013 Feb;57(2):983-9. doi: 10.1128/AAC.01961-12. Epub 2012 Dec 10. PMID:
23229488; PMCID: PMC3553680.

Country study outside the
geographical area of interest

Parrott G, Kinjo T, Nabeya D, Uehara A, Nahar S, Miyagi K, Haranaga S, Tateyama M, Fujita
J. Evaluation of Anyplex™ Il RV16 and RB5 real-time RT-PCR compared to Seeplex® RV15
OneStep ACE and PneumoBacter ACE for the simultaneous detection of upper respiratory
pathogens. J Infect Chemother. 2017 Dec;23(12):859-861. doi: 10.1016/j.jiac.2017.07.013.
Epub 2017 Aug 19. PMID: 28830668; PMCID: PMC7128259.

Wrong type of study (non-human
studies and case report)

Peci A, Tran V, Guthrie JL, Li Y, Nelson P, Schwartz KL, Eshaghi A, Buchan SA, Gubbay JB.
Prevalence of Co-Infections with Respiratory Viruses in Individuals Investigated for SARS-
CoV-2 in Ontario, Canada. Viruses. 2021 Jan 18;13(1):130. doi: 10.3390/v13010130. PMID:
33477649; PMCID: PMC7831481.

Wrong publication type (e.g.
abstract conference )

Peck AJ, Englund JA, Kuypers J, Guthrie KA, Corey L, Morrow R, Hackman RC, Cent A,
Boeckh M. Respiratory virus infection among hematopoietic cell transplant recipients:
evidence for asymptomatic parainfluenza virus infection. Blood. 2007 Sep 1;110(5):1681-8.
doi: 10.1182/blood-2006-12-060343. Epub 2007 May 14. PMID: 17502457; PMCID:
PMC1975849.

Wrong population

Peret TC, Boivin G, Li Y, Couillard M, Humphrey C, Osterhaus AD, Erdman DD, Anderson
LJ. Characterization of human metapneumoviruses isolated from patients in North America.
J Infect Dis. 2002 Jun 1;185(11):1660-3. doi: 10.1086/340518. Epub 2002 May 3. PMID:
12023774; PMCID: PMC7109943.

Irrelevant or unrelated focus or
scope

Petrie JG, Lauring AS, Martin ET, Kaye KS. Hospital Associated Respiratory Virus Infection
in Children and Adults: It Does Not Just Occur During Cold and Flu Season. Open Forum
Infect Dis. 2020 May 26;7(6):0faa200. doi: 10.1093/ofid/ofaa200. PMID: 32617374; PMCID:
PMC7314589.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)

Pierangeli A, Piralla A, Uceda Renteria S, Giacomel G, Lunghi G, Pagani E, Giacobazzi E,
Vian E, Biscaro V, Piccirilli G, Lazzarotto T, Menzo S, Ferreri ML, Novazzi F, Petrarca L,
Licari A, Ferrari G, Oliveto G, Antonelli G, Binda S, Galli C, Pellegrinelli L, Pariani E, Baldanti
F. Multicenter epidemiological investigation and genetic characterization of respiratory
syncytial virus and metapneumovirus infections in the pre-pandemic 2018-2019 season in
northern and central Italy. Clin Exp Med. 2023 Oct;23(6):2725-2737. doi: 10.1007/s10238-
022-00973-3. Epub 2022 Dec 15. PMID: 36522554; PMCID: PMC9754777.

Wrong population

Pifiana M, Gonzéalez-Sanchez A, Andrés C, Abanto M, Vila J, Esperalba J, Moral N,
Espartosa E, Saubi N, Creus A, Codina MG, Folgueira D, Martinez-Urtaza J, Pumarola T,
Anton A. The emergence, impact, and evolution of human metapneumovirus variants from
2014 to 2021 in Spain. J Infect. 2023 Aug;87(2):103-110. doi: 10.1016/}.jinf.2023.05.004.
Epub 2023 May 11. PMID: 37178807.

Wrong population

Piflana M, Vila J, Maldonado C, Galano-Frutos JJ, Valls M, Sancho J, Nuvials FX, Andrés C,
Martin-Gémez MT, Esperalba J, Codina MG, Pumarola T, Anton A. Insights into immune
evasion of human metapneumovirus: novel 180- and 111-nucleotide duplications within viral
G gene throughout 2014-2017 seasons in Barcelona, Spain. J Clin Virol. 2020
Nov;132:104590. doi: 10.1016/j.jcv.2020.104590. Epub 2020 Aug 11. PMID: 32957052;
PMCID: PMC7418790.

Wrong population

Piralla A, Mariani B, Rovida F, Baldanti F. Frequency of respiratory viruses among patients
admitted to 26 Intensive Care Units in seven consecutive winter-spring seasons (2009-2016)
in Northern lItaly. J Clin Virol. 2017 Jul;92:48-51. doi: 10.1016/j.jcv.2017.05.004. Epub 2017
May 8. PMID: 28527970; PMCID: PMC7172430.

Wrong population

Plymoth A, Rotzen-Ostlund M, Zweygberg-Wirgart B, Sundin CG, Ploner A, Nyren O, Linde
A. Self-sampling for analysis of respiratory viruses in a large-scale epidemiological study in
Sweden. Euro Surveill. 2015 Mar 19;20(11):21063. doi: 10.2807/1560-
7917.es2015.20.11.21063. PMID: 25811646.

Irrelevant or unrelated focus or
scope

Poelman R, der Meer JV, der Spek CV, Riezebos-Brilman A, Knoester M, Leer-Buter CV,
Friedrich AW, Niesters HG. Improved diagnostic policy for respiratory tract infections
essential for patient management in the emergency department. Future Microbiol. 2020
May;15(8):623-632. doi: 10.2217/fmb-2019-0119. Epub 2020 Jun 3. PMID: 32490688;
PMCID: PMC7426768.

Wrong population

Preiksaitis CM, Kuypers JM, Fisher CE, Campbell AP, Jerome KR, Huang ML, Boeckh M,
Limaye AP. A patient self-collection method for longitudinal monitoring of respiratory virus
infection in solid organ transplant recipients. J Clin Virol. 2015 Jan;62:98-102. doi:
10.1016/j.jcv.2014.10.021. Epub 2014 Nov 12. PMID: 25464966; PMCID: PMC4629250.

Irrelevant or unrelated focus or
scope
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Price RHM, Graham C, Ramalingam S. Association between viral seasonality and Wrong population
meteorological factors. Sci Rep. 2019 Jan 30;9(1):929. doi: 10.1038/s41598-018-37481-y.
PMID: 30700747, PMCID: PMC6353886.

Rademacher J, Fuge J, Welte T, Gottlieb J, Suhling H. Infection transmission among lung Irrelevant or unrelated focus or
transplant couples. Transpl Infect Dis. 2018 Apr;20(2):e12853. doi: 10.1111/tid.12853. Epub scope

2018 Feb 22. PMID: 29377402.
Radko S, lan Stuart J, Zahariadis G. Evaluation of three commercial multiplex assays for the | Wrong population
detection of respiratory viral infections. J Virol Methods. 2017 Oct;248:39-43. doi:
10.1016/j.jviromet.2017.06.006. Epub 2017 Jun 17. PMID: 28633962; PMCID:

PMC7119489.
Radovanovic D, Sotgiu G, Jankovic M, Mahesh PA, Marcos PJ, Abdalla Ml, Di Pasquale MF, | Country study outside the
Gramegna A, Terraneo S, Blasi F, Santus P, Aliberti S, Reyes LF, Restrepo MI; GLIMP geographical area of interest

Study Group. An international perspective on hospitalized patients with viral community-
acquired pneumonia. Eur J Intern Med. 2019 Feb;60:54-70. doi: 10.1016/j.ejim.2018.10.020.
Epub 2018 Nov 4. PMID: 30401576; PMCID: PMC7127340.

Rafiefard F, Yun Z, Orvell C. Epidemiologic characteristics and seasonal distribution of Wrong population
human metapneumovirus infections in five epidemic seasons in Stockholm, Sweden, 2002-
2006. J Med Virol. 2008 Sep;80(9):1631-8. doi: 10.1002/jmv.21242. PMID: 18649344.
Ramaekers K, Keyaerts E, Rector A, Borremans A, Beuselinck K, Lagrou K, Van Ranst M. Unextractable data in graphs
Prevalence and seasonality of six respiratory viruses during five consecutive epidemic (Unavailable or inaccessible data
seasons in Belgium. J Clin Virol. 2017 Sep;94:72-78. doi: 10.1016/j.jcv.2017.07.011. Epub necessary for analysis)

2017 Jul 23. PMID: 28772168.
Rashid H, Shafi S, Haworth E, El Bashir H, Memish ZA, Sudhanva M, Smith M, Auburn H, Irrelevant or unrelated focus or
Booy R. Viral respiratory infections at the Hajj: comparison between UK and Saudi pilgrims. scope

Clin Microbiol Infect. 2008 Jun;14(6):569-74. doi: 10.1111/j.1469-0691.2008.01987.x. Epub
2008 Mar 26. PMID: 18373688; PMCID: PMC7129001.

Ratnamohan VM, Taylor J, Zeng F, McPhie K, Blyth CC, Adamson S, Kok J, Dwyer DE. Wrong population
Pandemic clinical case definitions are non-specific: multiple respiratory viruses circulating in
the early phases of the 2009 influenza pandemic in New South Wales, Australia. Virol J.
2014 Jun 18;11:113. doi: 10.1186/1743-422X-11-113. PMID: 24942807; PMCID:
PMC4076060.

Redlberger-Fritz M, Kundi M, Aberle SW, Puchhammer-Stockl E. Significant impact of Wrong population
nationwide SARS-CoV-2 lockdown measures on the circulation of other respiratory virus
infections in Austria. J Clin Virol. 2021 Apr;137:104795. doi: 10.1016/j.jcv.2021.104795.
Epub 2021 Mar 16. PMID: 33761423; PMCID: PMC7962988.

Respiratory viruses in lung transplant recipients: a critical review and pooled analysis of Systematic review
clinical studies
Ringshausen FC, Tan AY, Allander T, Borg |, Arinir U, Kronsbein J, Hauptmeier BM, Irrelevant or unrelated focus

Schultze-Werninghaus G, Rohde G. Frequency and clinical relevance of human bocavirus
infection in acute exacerbations of chronic obstructive pulmonary disease. Int J Chron
Obstruct Pulmon Dis. 2009;4:111-7. doi: 10.2147/copd.s4801. Epub 2009 Apr 15. PMID:
19436697; PMCID: PMC2672801.

Riguelme R, Rioseco ML, Agtiero Y, Ubilla D, Mechsner P, Inzunza C, Riquelme M. Country study outside the
Infeccion por virus respiratorios en adultos hospitalizados en un Servicio de Medicina Interna | geographical area of interest
[Respiratory virus infections in adult patients hospitalized in an internal medicine unit]. Rev
Med Chil. 2014 Jun;142(6):696-701. Spanish. doi: 10.4067/S0034-98872014000600002.
PMID: 25327313.

Robinson CP, Busl KM. Neurologic Manifestations of Severe Respiratory Viral Contagions. Narrative review
Crit Care Explor. 2020 Apr 29;2(4):e0107. doi: 10.1097/CCE.0000000000000107. PMID:
32426749; PMCID: PMC7188429.

Robinson CP, Busl KM. Neurologic Manifestations of Severe Respiratory Viral Contagions. Systematic review
Crit Care Explor. 2020 Apr 29;2(4):e0107. doi: 10.1097/CCE.0000000000000107. PMID:
32426749; PMCID: PMC7188429.

Robinson JL, Lee BE, Bastien N, Li Y. Seasonality and clinical features of human Wrong population
metapneumovirus infection in children in Northern Alberta. J Med Virol. 2005 May;76(1):98-
105. doi: 10.1002/jmv.20329. PMID: 15778961.

Rodgers L, Sheppard M, Smith A, Dietz S, Jayanthi P, Yuan Y, Bull L, Wotiz S, Schwarze T, Wrong population
Azondekon R, Hartnett K, Adjemian J, Kirking HL, Kite-Powell A. Changes in Seasonal
Respiratory llinesses in the United States During the Coronavirus Disease 2019 (COVID-19)
Pandemic. Clin Infect Dis. 2021 Jul 15;73(Suppl 1):S110-S117. doi: 10.1093/cid/ciab311.
PMID: 33912902; PMCID: PMC8135472.

Rohde G, Wiethege A, Borg |, Kauth M, Bauer TT, Gillissen A, Bufe A, Schultze- Irrelevant or unrelated focus
Werninghaus G. Respiratory viruses in exacerbations of chronic obstructive pulmonary
disease requiring hospitalisation: a case-control study. Thorax. 2003 Jan;58(1):37-42. doi:
10.1136/thorax.58.1.37. PMID: 12511718; PMCID: PMC1746460.

Rovida F, Percivalle E, Zavattoni M, Torsellini M, Sarasini A, Campanini G, Paolucci S, Wrong population
Baldanti F, Revello MG, Gerna G. Monoclonal antibodies versus reverse transcription-PCR
for detection of respiratory viruses in a patient population with respiratory tract infections
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admitted to hospital. J Med Virol. 2005 Feb;75(2):336-47. doi: 10.1002/jmv.20276. PMID:
15602736; PMCID: PMC7166428.
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age, sex and respiratory viruses on the rates of emergency department visits and
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PMC8141702.

Satia |, Cusack R, Greene JM, O'Byrne PM, Killian KJ, Johnston N. Prevalence and Unextractable data in graphs
contribution of respiratory viruses in the community to rates of emergency department visits (Unavailable or inaccessible data
and hospitalizations with respiratory tract infections, chronic obstructive pulmonary disease necessary for analysis)

and asthma. PLoS One. 2020 Feb 6;15(2):e0228544. doi: 10.1371/journal.pone.0228544.
PMID: 32027687; PMCID: PMC7004370.
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respiratory pathogens during the COVID-19 epidemic. J Clin Virol. 2020 Aug;129:104470. scope

doi: 10.1016/j.jcv.2020.104470. Epub 2020 May 26. PMID: 32480215; PMCID:

PMC7255241.
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controlled multiplex real-time RNA PCR. J Clin Virol. 2005 Aug;33(4):306-11. doi:
10.1016/j.jcv.2004.08.021. Erratum in: J Clin Virol. 2005 Nov;34(3):231. PMID: 15994117,
PMCID: PMC7185544.
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infections with COVID-19 in the Veterans Health Administration, 2020. Diagn Microbiol Infect | methodologies other than PCR or
Dis. 2021 May;100(1):115312. doi: 10.1016/j.diagmicrobio.2021.115312. Epub 2021 Jan 20. | serology

PMID: 33561606; PMCID: PMC7816561.
Schlaudecker EP, Heck JP, Macintyre ET, Martinez R, Dodd CN, McNeal MM, Staat MA, Wrong population
Heck JE, Steinhoff MC. Etiology and seasonality of viral respiratory infections in rural
Honduran children. Pediatr Infect Dis J. 2012 Nov;31(11):1113-8. doi:
10.1097/INF.0b013e31826052eb. PMID: 22653487; PMCID: PMC3473163.

Scott SJ, Pfotenhauer B, Weiner JJ, Hilleshiem J, Khubbar M, Bhattacharyya S. Respiratory Wrong population
Pathogen Coinfections in SARS-CoV-2-Positive Patients in Southeastern Wisconsin: A
Retrospective Analysis. Microbiol Spectr. 2021 Oct 31;9(2):e0083121. doi:
10.1128/Spectrum.00831-21. Epub 2021 Oct 20. PMID: 34668725; PMCID: PMC8528126.
Seemungal TA, Harper-Owen R, Bhowmik A, Jeffries DJ, Wedzicha JA. Detection of Irrelevant or unrelated focus
rhinovirus in induced sputum at exacerbation of chronic obstructive pulmonary disease. Eur
Respir J. 2000 Oct;16(4):677-83. doi: 10.1034/j.1399-3003.2000.16d19.x. PMID: 11106212,
PMCID: PMC7163563.

Self WH, Williams DJ, Zhu Y, Ampofo K, Pavia AT, Chappell JD, Hymas WC, Stockmann C, Wrong population
Bramley AM, Schneider E, Erdman D, Finelli L, Jain S, Edwards KM, Grijalva CG.
Respiratory Viral Detection in Children and Adults: Comparing Asymptomatic Controls and
Patients With Community-Acquired Pneumonia. J Infect Dis. 2016 Feb 15;213(4):584-91.
doi: 10.1093/infdis/jiv323. Epub 2015 Jul 14. PMID: 26180044; PMCID: PMC4721902.
Sellarés-Nadal J, Burgos J, Martin-Gémez MT, Anton A, Sordé R, Romero-Herrero D, Wrong population
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Community-acquired pneumonia in hospitalised patients: changes in aetiology, clinical
presentation, and severity outcomes in a 10-year period. Ann Med. 2022 Dec;54(1):3052-
3059. doi: 10.1080/07853890.2022.2138529. PMID: 36331267; PMCID: PMC9639470.
Semret M, Schiller I, Jardin BA, Frenette C, Loo VG, Papenburg J, McNeil SA, Dendukuri N. Wrong population
Multiplex Respiratory Virus Testing for Antimicrobial Stewardship: A Prospective Assessment
of Antimicrobial Use and Clinical Outcomes Among Hospitalized Adults. J Infect Dis. 2017
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Sentilhes AC, Choumlivong K, Celhay O, Sisouk T, Phonekeo D, Vongphrachanh P, Brey P, | Country outside the area of interest
Buchy P. Respiratory virus infections in hospitalized children and adults in Lao PDR.
Influenza Other Respir Viruses. 2013 Nov;7(6):1070-8. doi: 10.1111/irv.12135. Epub 2013
Jun 25. PMID: 23796419; PMCID: PMC4634274.

Seo S, Gooley TA, Kuypers JM, Stednick Z, Jerome KR, Englund JA, Boeckh M. Human Wrong population
Metapneumovirus Infections Following Hematopoietic Cell Transplantation: Factors
Associated With Disease Progression. Clin Infect Dis. 2016 Jul 15;63(2):178-85. doi:
10.1093/cid/ciw284. Epub 2016 May 3. PMID: 27143659; PMCID: PMC4928387.
Seynaeve D, Augusseau-Riviere B, Couturier P, Morel-Baccard C, Landelle C, Bosson JL, Wrong type of study (non-human
Gavazzi G, Mallaret MR. Outbreak of Human Metapneumovirus in a Nursing Home: A studies and case report)

Clinical Perspective. J Am Med Dir Assoc. 2020 Jan;21(1):104-109.el. doi:
10.1016/j.jamda.2019.03.015. Epub 2019 May 14. PMID: 31101588; PMCID: PMC7105973.
Shah DP, Shah PK, Azzi JM, El Chaer F, Chemaly RF. Human metapneumovirus infections Systematic review
in hematopoietic cell transplant recipients and hematologic malignancy patients: A
systematic review. Cancer Lett. 2016 Aug 28;379(1):100-6. doi:
10.1016/j.canlet.2016.05.035. Epub 2016 May 31. PMID: 27260872; PMCID: PMC4935561.
Shapiro NI, Self WH, Rosen J, Sharp SC, Filbin MR, Hou PC, Parekh AD, Kurz MC, Wrong population
Sambursky R. A prospective, multi-centre US clinical trial to determine accuracy of FebriDx
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point-of-care testing for acute upper respiratory infections with and without a confirmed fever.
Ann Med. 2018 Aug;50(5):420-429. doi: 10.1080/07853890.2018.1474002. Epub 2018 May
18. PMID: 29775092.

Shaw Stewart PD. Seasonality and selective trends in viral acute respiratory tract infections.
Med Hypotheses. 2016 Jan;86:104-19. doi: 10.1016/j.mehy.2015.11.005. Epub 2015 Nov 6.
PMID: 26608252; PMCID: PMC7116927.

Narrative review

Shi T, Arnott A, Semogas |, Falsey AR, Openshaw P, Wedzicha JA, Campbell H, Nair H;
RESCEU Investigators. The Etiological Role of Common Respiratory Viruses in Acute
Respiratory Infections in Older Adults: A Systematic Review and Meta-analysis. J Infect Dis.
2020 Oct 7;222(Supplement_7):S563-S569. doi: 10.1093/infdis/jiy662. PMID: 30849176;
PMCID: PMC7107439.

Systematic review

Shinoda D, Tsukagoshi H, Komuro K, Yoshida D, Yanaoka T, Saito M, Saruki N. Detection of
Respiratory Viruses during the Early Phase of the Coronavirus Disease 2019 Pandemic in
Ibaraki and Gunma Prefectures, Japan. Jpn J Infect Dis. 2022 Sep 22;75(5):530-532. doi:
10.7883/yoken.JJID.2022.061. Epub 2022 Apr 28. PMID: 35491230.

Wrong population

Shorr AF, Zilberberg MD, Micek ST, Kollef MH. Viruses are prevalent in non-ventilated
hospital-acquired pneumonia. Respir Med. 2017 Jan;122:76-80. doi:
10.1016/j.rmed.2016.11.023. Epub 2016 Nov 29. PMID: 27993295; PMCID: PMC7135153.

Wrong population

Singh M, Lee SH, Porter P, Xu C, Ohno A, Atmar RL, Greenberg SB, Bandi V, Gern J,
Amineva S, Aminev A, Skern T, Smithwick P, Perusich S, Barrow N, Roberts L, Corry DB,
Kheradmand F. Human rhinovirus proteinase 2A induces TH1 and TH2 immunity in patients
with chronic obstructive pulmonary disease. J Allergy Clin Immunol. 2010 Jun;125(6):1369-
1378.e2. doi: 10.1016/j.jaci.2010.02.035. PMID: 20430426; PMCID: PMC2881843.

Irrelevant or unrelated focus or
scope

Sinha A, Ponnusamy V, Gupta SS, Raheja H, Patti R, Soni P, Malhan N, Lin YS, Kupfer Y.
An Intensive Care Unit Outbreak of Acute Respiratory Distress Syndrome due to Human
Metapneumo Virus Infection. J Investig Med High Impact Case Rep. 2019 Jan-
Dec;7:2324709619860549. doi: 10.1177/2324709619860549. PMID: 31271048; PMCID:
PMC6611009.

Wrong type of study (non-human
studies and case report)

Sinha P, Reifler K, Rossi M, Sagar M. Coronavirus Disease 2019 Mitigation Strategies Were
Associated With Decreases in Other Respiratory Virus Infections. Open Forum Infect Dis.
2021 Mar 20;8(6):0fab105. doi: 10.1093/ofid/ofab105. PMID: 34514014; PMCID:
PMC8083776.

Wrong population

Sloots TP, Mackay IM, Bialasiewicz S, Jacob KC, McQueen E, Harnett GB, Siebert DJ,
Masters BI, Young PR, Nissen MD. Human metapneumovirus, Australia, 2001-2004. Emerg
Infect Dis. 2006 Aug;12(8):1263-6. doi: 10.3201/eid1708.051239. PMID: 16965711; PMCID:
PMC3291208.

Wrong population

Smit PM, Limper M, van Gorp EC, Smits PH, Beijnen JH, Brandjes DP, Mulder JW. Adult
outpatient experience of the 2009 H1N1 pandemic: clinical course, pathogens, and
evaluation of case definitions. J Infect. 2011 May;62(5):371-8. doi:
10.1016/}.jinf.2011.03.005. Epub 2011 Mar 21. PMID: 21420427; PMCID: PMC7112679.

Wrong population

Smith, Stephanie M. PharmDx; Pineda, Elmor D. PharmD, MSx; Oda, Julie MDx; Chavda,
Rihin BSt; Herrington, Jon D. PharmD, BCPS, BCOPx,t. Outcomes Associated With
Antibiotic Cessation in Oncology Patients With Positive Respiratory Viral Panel Polymerase
Chain Reaction Results. Infectious Diseases in Clinical Practice 28(5):p 277-280, September
2020. | DOI: 10.1097/IPC.0000000000000869

Wrong population

Soccal PM, Aubert JD, Bridevaux PO, Garbino J, Thomas Y, Rochat T, Rochat TS, Meylan
P, Tapparel C, Kaiser L. Upper and lower respiratory tract viral infections and acute graft
rejection in lung transplant recipients. Clin Infect Dis. 2010 Jul 15;51(2):163-70. doi:
10.1086/653529. PMID: 20524853; PMCID: PMC7107821.

Wrong population

Souza JS, Watanabe A, Carraro E, Granato C, Bellei N. Severe metapneumovirus infections
among immunocompetent and immunocompromised patients admitted to hospital with
respiratory infection. J Med Virol. 2013 Mar;85(3):530-6. doi: 10.1002/jmv.23477. Epub 2012
Dec 12. PMID: 23239530.

Country outside the area of interest

Speers DJ, Moss DM, Minney-Smith C, Levy A, Smith DW. Influenza and respiratory
syncytial virus are the major respiratory viruses detected from prospective testing of pediatric
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10.1111/irv.12139. Epub 2013 Jul 16. PMID: 23855988; PMCID: PMC4634247.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)
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NG. Comparison of four nasal sampling methods for the detection of viral pathogens by RT-
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10.1016/j.jviromet.2008.10.027. Epub 2008 Dec 19. PMID: 19041346; PMCID:
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Irrelevant or unrelated focus or
scope

Steensels D, Reynders M, Descheemaeker P, Curran MD, Hites M, Etienne |, Montesinos |.
Epidemiology and clinical impact of viral, atypical, and fungal respiratory pathogens in
symptomatic immunocompromised patients: a two-center study using a multi-parameter
customized respiratory Tagman® array card. Eur J Clin Microbiol Infect Dis. 2019
Aug;38(8):1507-1514. doi: 10.1007/s10096-019-03579-y. Epub 2019 May 20. PMID:
31111372; PMCID: PMC7087587.

Wrong population

Stockton J, Stephenson |, Fleming D, Zambon M. Human metapneumovirus as a cause of
community-acquired respiratory illness. Emerg Infect Dis. 2002 Sep;8(9):897-901. doi:
10.3201/eid0809.020084. PMID: 12194763; PMCID: PMC2732534.
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hospitals, 2012-2013. Influenza Other Respir Viruses. 2016 Mar;10(2):86-90. doi:
10.1111/irv.12355. Epub 2016 Jan 29. PMID: 26505742; PMCID: PMC4746564.

Wrong population

Sumino KC, Walter MJ, Mikols CL, Thompson SA, Gaudreault-Keener M, Arens MQ, Agapov
E, Hormozdi D, Gaynor AM, Holtzman MJ, Storch GA. Detection of respiratory viruses and
the associated chemokine responses in serious acute respiratory illness. Thorax. 2010
Jul;65(7):639-44. doi: 10.1136/thx.2009.132480. PMID: 20627924; PMCID: PMC3018337.

Wrong population

Sumitomo K, Morizumi S, Takahashi K, Kimura M, Koda H, Toyoda Y, Shinohara T. Human
metapneumovirus-associated community-acquired pneumonia in adults during the first wave
of COVID-19. J Rural Med. 2021 Oct;16(4):263-269. doi: 10.2185/jrm.2021-035. Epub 2021
Oct 1. PMID: 34707737, PMCID: PMC8527616.

Wrong population

Sundaram ME, McClure DL, VanWormer JJ, Friedrich TC, Meece JK, Belongia EA. Influenza
vaccination is not associated with detection of noninfluenza respiratory viruses in seasonal
studies of influenza vaccine effectiveness. Clin Infect Dis. 2013 Sep;57(6):789-93. doi:
10.1093/cid/cit379. PMID: 23748138; PMCID: PMC7107973.

Duplicated data

Sundell N, Andersson LM, Brittain-Long R, Lindh M, Westin J. A four year seasonal survey of
the relationship between outdoor climate and epidemiology of viral respiratory tract infections
in a temperate climate. J Clin Virol. 2016 Nov;84:59-63. doi: 10.1016/j.jcv.2016.10.005. Epub
2016 Oct 7. PMID: 27723525; PMCID: PMC7106483.

Wrong population

Suzumoto M, Hotomi M, Billal DS, Fujihara K, Harabuchi Y, Yamanaka N. A scoring system
for management of acute pharyngo-tonsillitis in adults. Auris Nasus Larynx. 2009
Jun;36(3):314-20. doi: 10.1016/j.anl.2008.07.001. Epub 2008 Sep 5. PMID: 18774249;
PMCID: PMC7126418.

Wrong population

Syha R, Beck R, Hetzel J, Ketelsen D, Grosse U, Springer F, Horger M. Human
metapneumovirus (HMPV) associated pulmonary infections in immunocompromised adults--
initial CT findings, disease course and comparison to respiratory-syncytial-virus (RSV)
induced pulmonary infections. Eur J Radiol. 2012 Dec;81(12):4173-8. doi:
10.1016/j.ejrad.2012.06.024. Epub 2012 Jul 15. PMID: 22795844.

Irrelevant or unrelated focus or
scope

Szilagyi PG, Blumkin A, Treanor JJ, Gallivan S, Albertin C, Lofthus GK, Schnabel KC,
Donahue JG, Thompson MG, Shay DK. Incidence and viral aetiologies of acute respiratory
illnesses (ARIs) in the United States: a population-based study. Epidemiol Infect. 2016
Jul;144(10):2077-86. doi: 10.1017/S0950268816000315. Epub 2016 Mar 2. PMID:
26931351; PMCID: PMC7112994.

Wrong population

Tan WC, Xiang X, Qiu D, Ng TP, Lam SF, Hegele RG. Epidemiology of respiratory viruses in
patients hospitalized with near-fatal asthma, acute exacerbations of asthma, or chronic
obstructive pulmonary disease. Am J Med. 2003 Sep;115(4):272-7. doi: 10.1016/s0002-
9343(03)00353-x. PMID: 12967691.

Country outside the area of interest

Tanner HE, Curran MD, Boxall EH, Osman H. Viral respiratory infections during the 2009
influenza A(H1N1) outbreak in the West Midlands Region, UK. Epidemiol Infect. 2012
Sep;140(9):1551-6. doi: 10.1017/S0950268811002251. Epub 2011 Nov 11. PMID:
22074791.

Unextractable data in graphs
(Unavailable or inaccessible data
necessary for analysis)

Teh BW, Worth LJ, Harrison SJ, Thursky KA, Slavin MA. Risks and burden of viral
respiratory tract infections in patients with multiple myeloma in the era of immunomodulatory
drugs and bortezomib: experience at an Australian Cancer Hospital. Support Care Cancer.
2015 Jul;23(7):1901-6. doi: 10.1007/s00520-014-2550-3. Epub 2014 Dec 10. PMID:
25487843; PMCID: PMC7087950.

Irrelevant or unrelated focus or
scope

Tempia S, Moyes J, Cohen AL, Walaza S, McMorrow ML, Treurnicht FK, Hellferscee O,
Wolter N, von Gottberg A, Dawood H, Variava E, Cohen C. The national burden of influenza-
like illness and severe respiratory illness overall and associated with nine respiratory viruses
in South Africa, 2013-2015. Influenza Other Respir Viruses. 2022 May;16(3):438-451. doi:
10.1111/irv.12949. Epub 2022 Feb 11. PMID: 35150059; PMCID: PMC8983907.

Country study outside the
geographical area of interest

Thiberville SD, Ninove L, Vu Hai V, Botelho-Nevers E, Gazin C, Thirion L, Salez N, de
Lamballerie X, Charrel R, Brouqui P. The viral etiology of an influenza-like illness during the
2009 pandemic. J Med Virol. 2012 Jul;84(7):1071-9. doi: 10.1002/jmv.23265. PMID:
22585724; PMCID: PMC7166619.

Wrong population

Thiberville SD, Salez N, Benkouiten S, Badiaga S, Charrel R, Brouqui P. Respiratory viruses
within homeless shelters in Marseille, France. BMC Res Notes. 2014 Feb 5;7:81. doi:
10.1186/1756-0500-7-81. PMID: 24499605; PMCID: PMC3918144.

Wrong population

Thielen BK, Friedlander H, Bistodeau S, Shu B, Lynch B, Martin K, Bye E, Como-Sabetti K,
Boxrud D, Strain AK, Chaves SS, Steffens A, Fowlkes AL, Lindstrom S, Lynfield R. Detection
of Influenza C Viruses Among Outpatients and Patients Hospitalized for Severe Acute
Respiratory Infection, Minnesota, 2013-2016. Clin Infect Dis. 2018 Mar 19;66(7):1092-1098.
doi: 10.1093/cid/cix931. PMID: 29069373; PMCID: PMC5862734.

Wrong population

Thomazelli LM, Vieira S, Leal AL, Sousa TS, Oliveira DB, Golono MA, Gillio AE, Stwien KE,
Erdman DD, Durigon EL. Surveillance of eight respiratory viruses in clinical samples of
pediatric patients in southeast Brazil. J Pediatr (Rio J). 2007 Sep-Oct;83(5):422-8. doi:
10.2223/JPED.1694. PMID: 17940688.

Country outside the area of interest

Trifonova |, Christova |, Madzharova |, Angelova S, Voleva S, Yordanova R, Tcherveniakova
T, Krumova S, Korsun N. Clinical significance and role of coinfections with respiratory
pathogens among individuals with confirmed severe acute respiratory syndrome coronavirus-
2 infection. Front Public Health. 2022 Sep 2;10:959319. doi: 10.3389/fpubh.2022.959319.
PMID: 36117597; PMCID: PMC9479447.

Wrong population




Reference citation Reason of exclusion

Tsagarakis NJ, Sideri A, Makridis P, Triantafyllou A, Stamoulakatou A, Papadogeorgaki E. Unextractable data in graphs
Age-related prevalence of common upper respiratory pathogens, based on the application of | (Unavailable or inaccessible data
the FilmArray Respiratory panel in a tertiary hospital in Greece. Medicine (Baltimore). 2018 necessary for analysis)
Jun;97(22):e10903. doi: 10.1097/MD.0000000000010903. PMID: 29851817; PMCID:

PMC6392546.

van den Hoogen BG, Osterhaus DM, Fouchier RA. Clinical impact and diagnosis of human Systematic review

metapneumovirus infection. Pediatr Infect Dis J. 2004 Jan;23(1 Suppl):S25-32. doi:
10.1097/01.inf.0000108190.09824.e8. PMID: 14730267.

van den Hoogen BG, van Doornum GJ, Fockens JC, Cornelissen JJ, Beyer WE, de Groot R, | Wrong population
Osterhaus AD, Fouchier RA. Prevalence and clinical symptoms of human metapneumovirus
infection in hospitalized patients. J Infect Dis. 2003 Nov 15;188(10):1571-7. doi:
10.1086/379200. Epub 2003 Oct 27. PMID: 14624384.

van Gageldonk-Lafeber AB, Wever PC, van der Lubben IM, de Jager CP, Meijer A, de Vries Wrong population
MC, Elberse K, van der Sande MA, van der Hoek W. The aetiology of community-acquired
pneumonia and implications for patient management. Neth J Med. 2013 Oct;71(8):418-25.
PMID: 24127502.

van Someren Gréve F, Juffermans NP, Bos LDJ, Binnekade JM, Braber A, Cremer OL, de Irrelevant or unrelated focus or
Jonge E, Molenkamp R, Ong DSY, Rebers SPH, Spoelstra-de Man AME, van der Sluijs KF, scope

Spronk PE, Verheul KD, de Waard MC, de Wilde RBP, Winters T, de Jong MD, Schultz MJ.
Respiratory Viruses in Invasively Ventilated Critically Il Patients-A Prospective Multicenter
Observational Study. Crit Care Med. 2018 Jan;46(1):29-36. doi:
10.1097/CCM.0000000000002752. PMID: 28991822.

Venter M, Lassauniere R, Kresfelder TL, Westerberg Y, Visser A. Contribution of common Country outside the area of interest
and recently described respiratory viruses to annual hospitalizations in children in South
Africa. J Med Virol. 2011 Aug;83(8):1458-68. doi: 10.1002/jmv.22120. PMID: 21678450;
PMCID: PMC7166348.

Vos LM, Bruyndonckx R, Zuithoff NPA, Little P, Oosterheert JJ, Broekhuizen BDL, Lammens | Wrong population
C, Loens K, Viveen M, Butler CC, Crook D, Zlateva K, Goossens H, Claas ECJ, leven M,
Van Loon AM, Verheij TIM, Coenjaerts FEJ; GRACE Consortium. Lower respiratory tract
infection in the community: associations between viral aetiology and illness course. Clin
Microbiol Infect. 2021 Jan;27(1):96-104. doi: 10.1016/j.cmi.2020.03.023. Epub 2020 Mar 31.
PMID: 32244051; PMCID: PMC7118666.

Vos LM, Bruyndonckx R, Zuithoff NPA, Little P, Oosterheert JJ, Broekhuizen BDL, Lammens | Wrong population
C, Loens K, Viveen M, Butler CC, Crook D, Zlateva K, Goossens H, Claas ECJ, leven M,
Van Loon AM, Verheij TIM, Coenjaerts FEJ; GRACE Consortium. Lower respiratory tract
infection in the community: associations between viral aetiology and illness course. Clin
Microbiol Infect. 2021 Jan;27(1):96-104. doi: 10.1016/j.cmi.2020.03.023. Epub 2020 Mar 31.
PMID: 32244051; PMCID: PMC7118666.

Wan FengGuo Wan FengGuo, Tao YunZhen Tao YunZhen, Zhang XueLan Zhang XueLan, Wrong population
Zhu Hong Zhu Hong, Shao XueJun Shao XueJun, Zhu LiJuan Zhu LiJuan, Xu Jun Xu Jun.
Etiology investigation of acute respiratory tract infections in children. Clinical Focus, 2009,
Vol. 24, No. 2, 106-109 ref. 13

Wehrhahn MC, Robson J, Brown S, Bursle E, Byrne S, New D, Chong S, Newcombe JP, Irrelevant or unrelated focus or
Siversten T, Hadlow N. Self-collection: An appropriate alternative during the SARS-CoV-2 scope

pandemic. J Clin Virol. 2020 Jul;128:104417. doi: 10.1016/j.jcv.2020.104417. Epub 2020
May 4. PMID: 32403007; PMCID: PMC7198188.

Weinberger R, Riffelmann M, Kennerknecht N, HilRe C, Littmann M, O'Brien J, von Kries R, Wrong population
von Konig CHW. Long-lasting cough in an adult German population: incidence, symptoms,
and related pathogens. Eur J Clin Microbiol Infect Dis. 2018 Apr;37(4):665-672. doi:
10.1007/s10096-017-3158-6. Epub 2018 Jan 4. PMID: 29302815; PMCID: PMC7088169.
Wiemken T, Peyrani P, Bryant K, Kelley RR, Summersgill J, Arnold F, Carrico R, McKinney Wrong population
WP, Jonsson C, Carrico K, Ramirez J. Incidence of respiratory viruses in patients with
community-acquired pneumonia admitted to the intensive care unit: results from the Severe
Influenza Pneumonia Surveillance (SIPS) project. Eur J Clin Microbiol Infect Dis. 2013
May;32(5):705-10. doi: 10.1007/s10096-012-1802-8. Epub 2012 Dec 30. PMID: 23274861.
Williams JV, Edwards KM, Weinberg GA, Griffin MR, Hall CB, Zhu Y, Szilagyi PG, Wang CK, | Wrong population
Yang CF, Silva D, Ye D, Spaete RR, Crowe JE Jr. Population-based incidence of human
metapneumovirus infection among hospitalized children. J Infect Dis. 2010 Jun
15;201(12):1890-8. doi: 10.1086/652782. PMID: 20446850; PMCID: PMC2873123.

Xiao NG, Zhang B, Xie ZP, Zhou QH, Zhang RF, Zhong LL, Ding XF, Li J, Song JR, Gao Wrong population
HC, Hou YD, Duan ZJ. Prevalence of human metapneumovirus in children with acute lower
respiratory infection in Changsha, China. J Med Virol. 2013 Mar;85(3):546-53. doi:
10.1002/jmv.23501. Epub 2013 Jan 7. PMID: 23296388; PMCID: PMC7166472.

Yajima T, Takahashi H, Kimura N, Sato K, Jingu D, Ubukata S, Shoji M, Watanabe H, Wrong population
Kodama PEN, Nishimura H. Comparison of sputum specimens and nasopharyngeal swab
specimens for diagnosis of acute human metapneumovirus-related lower respiratory tract
infections in adults. J Clin Virol. 2022 Sep;154:105238. doi: 10.1016/j.jcv.2022.105238. Epub
2022 Jul 8. PMID: 35907395.

Yin RuiYuan Yin RuiYuan, Xu JiaLi Xu JiaLi, Liu Xin Liu Xin, Liu Meng Liu Meng, Gu Rui Gu Wrong population
Rui, Li Ya'nan Li Ya'nan. Pathogenic analysis of 7 common respiratory viruses in 569
hospitalized children with respiratory tract infections. Zhongguo Weishengtaxixue Zazhi /
Chinese Journal of Microecology, 2017, Vol. 29, No. 6, 684-688 ref. 19

Yin YD, Zhao F, Ren LL, Song SF, Liu YM, Zhang JZ, Cao B. Evaluation of the Japanese Irrelevant or unrelated focus or
Respiratory Society guidelines for the identification of Mycoplasma pneumoniae pneumonia. scope




Reference citation Reason of exclusion

Respirology. 2012 Oct;17(7):1131-6. doi: 10.1111/j.1440-1843.2012.02227.x. PMID:
22805282.

Yoshii Y, Shimizu K, Morozumi M, Chiba N, Ubukata K, Uruga H, Hanada S, Wakui H, Ito S, Wrong population
Takasaka N, Minagawa S, Kojima J, Numata T, Hara H, Kawaishi M, Saito K, Araya J,
Kaneko Y, Nakayama K, Kishi K, Kuwano K. Identification of pathogens by comprehensive
real-time PCR versus conventional methods in community-acquired pneumonia in Japanese
adults. Infect Dis (Lond). 2016 Nov-Dec;48(11-12):782-8. doi:
10.1080/23744235.2016.1193788. Epub 2016 Jun 22. PMID: 27329337.

Yoshioka M, Ishikawa Y, lkeda T, Shimizu T, Noda M, Kimura H. [Epidemiological analysis Wrong population
and clinical study of pediatric human metapneumovirus detected in patients with acute
respiratory infection]. Kansenshogaku Zasshi. 2012 Nov;86(6):755-62. Japanese. doi:
10.11150/kansenshogakuzasshi.86.755. PMID: 23367851.

Yuan H, Yeung A, Yang W. Interactions among common non-SARS-CoV-2 respiratory Wrong population
viruses and influence of the COVID-19 pandemic on their circulation in New York City.
Influenza Other Respir Viruses. 2022 Jul;16(4):653-661. doi: 10.1111/irv.12976. Epub 2022
Mar 12. PMID: 35278037; PMCID: PMC9111828.

Zakharkina T, Koczulla AR, Mardanova O, Hattesohl A, Bals R. Detection of microorganisms | Irrelevant or unrelated focus
in exhaled breath condensate during acute exacerbations of COPD. Respirology. 2011
Aug;16(6):932-8. doi: 10.1111/1.1440-1843.2011.01977.x. PMID: 21470340.

Zeng L, Chen R, Ishigami K, Atsumi M, Koizumi Y, Sato K, Iritani O, Okuro M, Morimoto S. Irrelevant or unrelated focus or
Association between human metapneumovirus seroprevalence and hypertension in elderly scope

subjects in a long-term care facility. Hypertens Res. 2011 Apr;34(4):474-8. doi:
10.1038/hr.2010.268. Epub 2011 Jan 20. PMID: 21248755.

Zhang K, Misra A, Kim PJ, Moghadas SM, Langley JM, Smieja M. Rapid disappearance of Wrong population
influenza following the implementation of COVID-19 mitigation measures in Hamilton,
Ontario. Can Commun Dis Rep. 2021 May 7;47(4):202-209. doi: 10.14745/ccdr.v47i04a04.
PMID: 34035666; PMCID: PMC8127684.

Zhang Y, Sakthivel SK, Bramley A, Jain S, Haynes A, Chappell JD, Hymas W, Lenny N, Duplicated data
Patel A, Qi C, Ampofo K, Arnold SR, Self WH, Williams DJ, Hillyard D, Anderson EJ, Grijalva
CG, Zhu Y, Wunderink RG, Edwards KM, Pavia AT, McCullers JA, Erdman DD. Serology
Enhances Molecular Diagnosis of Respiratory Virus Infections Other than Influenza in
Children and Adults Hospitalized with Community-Acquired Pneumonia. J Clin Microbiol.
2016 Dec 28;55(1):79-89. doi: 10.1128/JCM.01701-16. PMID: 27795341; PMCID:
PMC5228265.

Zhao CL, Huang JW, Zhang L, Zhang QR, Li QM, Zhou M. [Respiratory virus infections and Country outside the area of interest
inflammatory cytokines in hospitalized patients with acute exacerbation of chronic obstructive
pulmonary disease]. Zhonghua Jie He He Hu Xi Za Zhi. 2018 Dec 12;41(12):942-948.
Chinese. doi: 10.3760/cma.j.issn.1001-0939.2018.12.009. PMID: 30522191.

Zhao H, Green H, Lackenby A, Donati M, Ellis J, Thompson C, Bermingham A, Field J, Unextractable data in graphs
Sebastianpillai P, Zambon M, Watson J, Pebody R. A new laboratory-based surveillance (Unavailable or inaccessible data
system (Respiratory DataMart System) for influenza and other respiratory viruses in necessary for analysis)

England: results and experience from 2009 to 2012. Euro Surveill. 2014 Jan 23;19(3):20680.
doi: 10.2807/1560-7917.es2014.19.3.20680. Erratum in: Euro Surveill.
2014;19(20):pii/20808. PMID: 24480060.

Zheng XY, Xu YJ, Guan WJ, Lin LF. Regional, age and respiratory-secretion-specific Systematic review
prevalence of respiratory viruses associated with asthma exacerbation: a literature review.
Arch Virol. 2018 Apr;163(4):845-853. doi: 10.1007/s00705-017-3700-y. Epub 2018 Jan 11.
PMID: 29327237; PMCID: PMC7087223.

Zwaans WA, Mallia P, van Winden ME, Rohde GG. The relevance of respiratory viral Systematic review
infections in the exacerbations of chronic obstructive pulmonary disease—a systematic
review. J Clin Virol. 2014 Oct;61(2):181-8. doi: 10.1016/j.jcv.2014.06.025. Epub 2014 Jul 4.
PMID: 25066886; PMCID: PMC7106508.




Table S7. Incidence of symptomatic and asymptomatic hMPV cases in
the older and high-risk adults.

Type of

Age

Author Year . Sample size f Type of Annual vs .
Setting - respiratory : category Incidence
Country description . : population seasonal
infection (years)
Incidence of symptomatic older adults
Older adults,
Community, nursing either in the " Apr
Kurai 2022 Japan Homes, or care community, ARI/ARD Comm (OP, 65+ 2019-July  Annual 12 per 1,000
M . g LTCF) persons (1-2%)
institutions assisted living, or 2020
LTCF
2-1 per 1000
ILI and ARI Meda (OP) 50-64 Annual persons (95%
Cl 0-2-4-4)
0-4 per 1000
ILI and ARI Meda (OP) 65+ Annual persons (95%
C10-0-1-8)
Catchment
population of the 1-4 per 1000
Influenza ARI Meda (OP) 50-64 Aug Annual persons (95%
Fowlkes 2014 . Incidence 2010-July C1 0-0-3-6)
USA GP/Primary care Surveillance 2011
Project (1ISP) 0 per 1000
monitored ARI Meda (OP) 65+ Annual persons
outpatient
0-4 per 1000
ILI Meda (OP) 50-64 Annual persons (95%
C10:0-1.0)
0-2 per 1000
ILI Meda (OP) 65+ Annual persons (95%
Cl1 0-0-0-6)
Database: Mobile
Surveillance for Acute Catchment Dec
Stockwell 2022 Respiratory Infections population of the 2012- 0-005 per
USA and Influenza-Like mobile ARI Comm 65+ Sept Annual person-year
lliness in the surveillance 2017
Community (MoSAIC)
GP/Primary care,
other database:
(Network of GPs and Catchment 2015- 110%%%0
Sub|_55| 2021 the _sentlne_l net\_/vork popqlatlon of the ILI, SARI Meda (IP and 65+ 2019 Seasonal person-month
Belgium of six hospitals in Sentinel-based OP) N
, N . (Winter) 95% ClI (3:7-
Belgium, two in each ILI surveillance 5.3)
administrative region
of the country)
13-7 HMPV
Dec Seasonal
. 2011-Apr  (2011- cases per 1000
Population 2012 2012) residents -
recruited through 29/2120 (1-4%)
van Beek 2017 GP/Primary care, their general
Netherlands Community practitioner or It Comm 60+ Oct 4-0 HMPV
through the Civil 2012- Seasonal cases per 1000
Registry Ma (2012- residents -
201"3 2013) 10/2506
(0-4%)
Incidence of symptomatic high-risk population
Dementia
Nursing Homes, or . Mean 5 Jan 170-7 HMPV
Spires 2017 USA care institutions f_?(s:lgems from a ILI Meda (LTCF) (SD): 81-3 2015- 21 Seasonal cases per
(Outbreak) (NR) Jan 2015 1,000 residents
Institutionalised older adults
Nursing Homes or Residents from a 72:2 HMPV
CDC 2013 USA care institutions LTCE RTI Meda (LTCF) 54-99 Jan 2012 Seasonal cases per
(Outbreak in Idaho) 1,000 residents
Nursing Homes or 75 HMPV
care institutions 51-97 Feb 2012 Seasonal cases per
(Outbreak in Virginia) 1,000 residents
Nursing Homes, or Residents from a Mean 4 Jun 33-7 HMPV
Louie 2007 USA care institutions LTCF ARI/ARD Meda (LTCF) (SD): 70-2 2006- 8 Seasonal cases per
(Outbreak) (NR) Jul 2006 1,000 residents
Boivin 2007 Nursing Homes or Residents from a 1Jan 49-1 HMPV
Canada care institutions LTCF ILI Meda (LTCF) 59+ 2006- 15 Seasonal cases per
(Outbreak) Feb 2006 1,000 residents
Residents from a Jan
- Nursing Homes or LTCF 2010- 50 HMPV
Ilitwel,\?lr;ﬁjglz care institutions RTISS Meda (LTCF) 83+ March Seasonal cases per
(Outbreak) 2010 1,000 residents
(Winter)
Incidence of HMPV in the older adults (not specified as symptomatic or asymptomatic)




Type of
respiratory
infection

Age
Annual vs .
category Incidence
seasonal
(years)

Author Year Sample size

Setting e Of.
population

Country description

34-4 HMPV
cases per
2017- Annual 100,000
2017 population
(95% CI 29-1-
40-6)

Other database:

(Laboratory testing Samples from a

database; PathWest Laboratory NR NR 65+
Laboratory Medicine database

WA data)

Foley 2022
Australia

36-6 HMPV
cases per
2018- Annual 100,000
2018 population
(95% CI 31-2-
42.9)

59-9 HMPV
cases per
2019- Annual 100,000
2019 population
(95% CI 52-8-
67-9)

8:3 HMPV

cases per
2020- Annual 100,000
2020 population

(95% CI 6-

11-7)

92-5 HMPV
cases per
2021- Annual 100,000
2021 population
(95% CI 83-7-
102-4)

46-3 HMPV
cases per
2017- Annual 100,000
2019 population
(95% ClI 40-
47-5)
ARI: Acute respiratory infection; Comm: Community-based; GP: General practitioner; ILI: Influenza-Like lliness; IP: Inpatient;
LTCF: Long-term care facility; Meda: Medically attended; NA: Not applicable; NR: Not reported; OP: Outpatient; RTISS:
Respiratory Tract Infection Signs and Symptoms; SARI: Severe Acute Respiratory Infection; SD: Standard deviation; WA:

Western Australia. *99-6% of patients lived at home. Louie 2007 and Spires 2017: No lower limit age was reported

Table S8. Prevalence of hMPV in asymptomatic older and high-risk
adults.

Author Popul  Age AriLe
Year Setting Sample size description Study period ation category
Country type (years)
Older adults
Kaaijk
2022 Communit  Asymptomatic controls without ILI Oct 2014- Comm 60+ Season  0/20
Netherlan 'y symptoms April 2015 (NA) al 5(0)
ds
van Beek GP/Primar 134
2017 ycare, Subgroup of asymptomatic controls Dec 2011- Comm 60+ it 0
Netherlan Communit May 2013 (NA) al 0-3)
ds y
Nov 1999- Comm 65+ Season %/21
April 2000 (NA) al (0-5)
Nov 2000- Comm 65+ Season 8/28
Walsh Hospital, Al ) df April 2001 (NA) al (1)
2008 GP/Primar a_syrtnptomatlc tested for
respiratory virus
USA y care Nov 2001- Comm . Season (2)/18
April 2002 (NA) al 1-1)
Nov 2002- Comm 65+ Season églz
April 2003 (NA) al (3-4)




16/6
1999-2003 x)eg)a 65+ ileason 11
(2-6)
High-risk subgroups population
COPD
Study period 18+* (Mean
g/locol\ga&gs Hospital COPD 2 years (not z\él)eg)a (SD): 70-2 Annual ?(/)6(%
specified) (9-4))
Neutropenic patients
Patients with chemotherapy- 071
induced significant neutropenia 18+* Annual (0-0)
Jansen (sample taken upon admission) Nov
2013 . - 2008-Apr  Meda
Netherlan Hospital Sample ta}ken during deep 2010 (OP) 184+ Annual 0/46
ds neutropenia (0-0)
Sample taken at the start of 184 Annual 1/42
neutropenic fever (2:4)
Lung transplant recipients
. Meda
Peghin
. . Sep 2009- (I 2/68
2017 Hospital Lung transplant recipients Sep 2011 and 18+ Annual 2.9)
pain OP)
*
Kumar _ o Meda 18+ .(Mean 0/50
2005 Hospital Lung transplant recipients 2001-2003 (OP) (SD): 48-8 Annual 0-0)
Canada (14-9))
Dare 2007 . - May 2004- Meda 1/36
USA Hospital Lung transplant recipients Apr 2005 (OP) 22+ Annual @-7)
Meda
18+* (Mean 4/41
Kumar . - Feb 2003- (P .
2010 USA Hospital Lung transplant recipients Dec 2005 and EflzD)l);&lG Annual ?1.0)
OP)
Other high-risk groups
Nov 1999- Meda 18+ Season 2/20
Apr 2000 (OP) al (1.0)
Nov 2000- 18+ Season ?/27
Apr 2001 al
(1-8)
Hospital, . : .
Walsh GP/ COPD, Cardiovascular dlseasg. Nov 2001- Season  °/19
. Congestive heart failure, Other: 18+ 5
2008 USA  Primary - Apr 2002 al
lung disease (3-1)
care
Nov 2002- 18+ Season 8/21
Apr 2003 al 2.9)
Season 19/5
1999-2003 18+ al 37
(3-5)

AEC: Acute exacerbation; Comm: Community-based; COPD: Chronic obstructive pulmonary disease; GP: General practitioner; ILI: Influenza-Like
lliness; IP: Inpatient; LRTI: Lower Respiratory Tract Infection; Meda: Medically attended; NA: Not applicable; OP: Outpatient; RTI: Respiratory Tract
Infection; RVI: Respiratory Viral Infection. Note: for age categories marked with an asterisk (*), the lower limit was assumed, as it was not explicitly
stated within the article. Mean/medians far above the lower limit of our scope were considered.



Table S9. Proportion of hospitalisations among hMPV-positive older

adults.
Author

Country

Setting

Populatio

Respiratory

Events/Tot

Year n disease al

Gioula Greece Medically OoP ILI 60 | 0/1 (0%)

2010 attended +

Walsh United Medically oP RTI 65 | 0/13 (0%)

2008 States attended +

Kurai 2022 | Japan Community OoP ARI/ARD 65 | 1/12 (8-3%)
+

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; ILI: Influenza-Like lliness; OP: Outpatient; RTI:
Respiratory Tract Infection.

Table S10. Intensive care unit admission proportion among hMPV-
positive older adults.

Author Country Setting Populatio Respirat Events/Tot
Year disease
Kurai 2022 | Japan Community OP ARI/ARD 65 | 0/1 (0%)
+
Widmer United Medically IP ARI/ARD 50 | 3/23 (13%)
2012 States attended +
Walsh United Medically IP RTI 65 | 12/91
2008 States attended + (13%)

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; IP: Inpatient; OP: Outpatient; RTI: Respiratory
Tract Infection



Table S11. hMPV associated hospitalisation rate among older adults.

Age
A Sample size Tyl Populatio categor
Year Setting d Pi€ S respiratory p 9 Study period Hospitalisation rate
Countr escription infection ntype y
y
(VEES)
Sieling Hospital Hospitalised ARI Meda (IP) 50-64 October 2017- 4.1 /10000
2020, USA patients with a Sept 2018 population
respiratory virus
detected 65-79 October 2017- 10-0/ 10000
Sept 2018 population
October 2017- 38-4 /10000
80-100 Sept 2018 population
50-64 October 2018- 4.5/10000
Sept 2019 population
65-79 October 2018- 10-7 / 10000
Sept 2019 population
October 2018- 30-3 /10000
80-100 Sept 2019 population
. Health Hospitalised
Zimmerma - :
n 2022, Insuranc  patients with ARVARD  Meda(P) 5064  OLJuly2015-80 417410000 persons
e acute respiratory June 2019
USA ) )
Database infection
01 July 2015-30
65+ June 2019 59-3 /10000 persons
Participants with
Widmer . adequate Meda (IP May 2009-Apr 14-21 /10000
2014, USA Hospital samples for RTISS and OP) 50+ 2010 persons
HMPYV or RSV
May 2009-Apr )
50-64 2010 9-76 / 10000 persons
65+ May 2009-Apr 21-41 /10000
2010 persons
Widmer Hosoital ;30?";2%'35 m‘sg ARUARD Meda (P) 50+ Nov 2006-Apr  9-8/ 10000 residents
2012, USA P S ’ 2009 (Winter) (95% CI: 5-8-14-4)
and influenza
50-64 Nov 2006—Apr 1-8 /10000 residents
2009 (Winter) (95% CI: 0-3-4-0)
22-1 /10000
65+ 2‘&;’;&3?&@8" residents (95% Cl:
12.1-33.7)

ARI/ARD: Acute Respiratory Infection/Disease; Cl: Confidence interval; hMPV: Human metapneumovirus; IP: Inpatient; Meda:
Medically attended; OP: Outpatient; RTISS: Respiratory Tract Infection Signs and Symptoms




Table S12. Hospital length of stay among hMPV-positive older adults.

Author, Sample . Age TR
Year, Setting Size Response | Population category Stu_dy Hospitalisation
o period
Country Description
. April
Kurai
. Comm?* 2019 -
?22;,1 Community Older adults | ARI/ARD (OP, LTCF) 65+ July 6 days
p 2020
Samples
from
. I Nov
Widmer general .
. population 2006 — Median (IQR): 3
6081£ Hospital tested for ARI/ARD Meda (IP) 50+ Apr 2009 | (1-4) days
RSV, (Winter)
HMPV, and
Influenza
. Nov
Walsh Hospital, o )
2008, GP/Primary Hospitalised RTI Meda (IP) 50+ 1999-Apr | Mean (SD): 9
older adults 2003 (7) days
USA care ;
(Winter)

ARI/ARD: Acute Respiratory Infection/Disease; Comm (OP, LTCF): Community (Outpatient, Long-Term Care Facility); Meda
(IP): Medically Attended (Inpatient); RTI: Respiratory Tract Infection. For entries where only the number of days is presented, it
is important to note that this information is based on a single observation (n=1). *99-6% of patients lived at home.




Table S13. Outpatient and emergency room (ER) visits among hMPV-
positive older and high-risk adults.

Autho Sample Type of Age Outpatient Emergency
r Year size respirato  Populatio  Study categor cIin!Oc Departmen
Count descriptio ry n type period y nIN (%) t/Room
ry n infection (years) b n/N (%)
Older adults
Walsh :&)splt ngjﬁilon Meda (P 1999-
2008 Primar  (elderly RTI & OP) 2003 65+ 5/13 (38) 0/13 (0)
USA
y care  >65 years)
High-risk
Lung
Hospit disease,
Walsh COPD,
2008 2-CF gy Me ddgg)P Chronic 2099 18+ (1617’.15)* 1/17 (6-0)*
USA heart
y care i
failure
(CHF)
Aug
Saraya .
2017 HOP aEa Meda (P asthma 2012 qg4 3/9(330) NR
Japan a and OP) ay
2015
Hopkin Lung July
$2008 Hospit ILI, URTI, Meda (IP 2003-
Austral  al RVI and OP) trreacrilsipel ﬁg ' Dec 29+ 7/19(36:8)  NR
ia P 2006
. Sep
Peghin . Lung .
o017 HOsPIt gy Meda (IP - hsplant 2009 184 11/16 (68-7) NR
. al and OP) Y Sep
Spain recipients 2011

AEA: Acute Asthma Exacerbation; CHF: Congestive heart failure; COPD: Chronic obstructive pulmonary disease; ILI: Influenza-
like illness; IP: Inpatient; Meda: Medically attended; NR: Not reported; OP: Outpatient; RTI: Respiratory tract infection; RVI:
Respiratory viral infection; SD: Standard deviation; URTI: Upper respiratory tract infection. *Numerator (n) was calculated as the
study only reported percentages.



Table S14. HMPV complications among hMPV-positive older adults.

Author Setting Sample size Type of Age Study

Year description respiratory category period

Country infection (years)

Pneumonia (n=2)

Korsun Hospital, Hospitalised ARI/ARD Meda 65+ Oct 2016- 1/8
2021 GP/Primary  patients (IP) Sept 2019 (12:5
Bulgaria care )
Reiche GP/Primary  Clinical ILI Meda 60+ Oct 2000- 3/24
2014 care specimens from (OP) Apr 2010 (125
Germany patients with ILI )
Mechanical ventilation (n=2)

Widmer Hospital ARl in older adults ARI/ARD Meda 50+ Nov 2006- 1/23
2012, (IP) Apr 2009 (4-3)
USA

Walsh Hospital, Hospitalised RTI Meda 65+ Nov 1999- 11/91
2008, GP/Primary  subjects (IP) Apr 2003 (12-0
USA care (Winter) )

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; GP: General Practitioner; hMPV: Human metapneumovirus;
ILI: Influenza-Like lliness; IP: Inpatient; Meda: Medically attended; OP: Outpatient; RTI: Respiratory Tract Infection.



Table S15. Case fatality rate among hMPV-positive older adults by

region.

Country Setting Population | Respirat Age Fatality @ Events/T
ory type otal
disease

Kurai Japan Community Community, | ARI/ARD | 65+ NR 0/12
2022 LTCF (0%)
Degall United Medically IP ILI 68+ NR 0/5 (0%)
2012 Kingdom attended

Widmer United Medically P ARI/ARD | 50+ In- 2/23
2012 States attended hospital | (8-7%)
Widmer United Medically Both RTI/SS 50+ NR 0/23
2014 States attended (0%)
Walsh United Medically P RTI 65+ In- 6/91
2008 States attended hospital (6-6%)

ARI/ARD: Acute Respiratory Infection/Acute Respiratory Disease; ILI: Influenza-Like lliness; IP: Inpatient; LTCF:
Long-Term Care Facility; NR: Not Reported; RTI: Respiratory Tract Infection; RTISS: Respiratory Tract Infection
Sings and Symptoms.




Table S16. Hospital length of stay among hMPV-positive high-risk adults.

Author
Year
Country

Setting

Type of
respirator

y infection

Type of high-risk

Age
categor
y

Study period

Hospitalisati
on LOS

(VEES)

Kapandji Specialise Malignancies: onco- 18+* Sep 2010-June | Median
2023, d Medical haematological (Median | 2018 (IQR): 17 (9-
France Care (IQR): 27) days
Centres 66 (56-
74)
Moret Hospital RVI Immunocompromised status: 18+ Nov 2015- Apr | 19 days
2021, Autologous haematopoietic 2017
Switzerla stem-cell transplantation
nd (auto-SCT)
El Chaer | Hospital ARI/ARD Immunocompromised status: 16+ Apr 2012-May Median
2017, Haematopoietic cell 2015 (IQR): 6 (NR)
USA transplantation (HCT) in days
remission
Egli 2012, | Hospital LRTI Immunocompromised status: | 27+ June 2009- Median
Switzerla Allogeneic HSCT June 2010 (IQR): 13

nd (NR) days

Miiller Hospital CAP Immunocompromised status: 20+ 2003-2004 10 days
2009, chronic myeloid leukaemia
Germany and allogenic bone marrow

transplantation
Martinello | Hospital AEC COPD 18+* Dec 2002-May | Median
2006, (Mean 2003 (Winter, (IQR): 4 (3-
USA (SD): Spring) 16) days

63 (13))

Sumino Hospital RTISS COPD, Immunocompromised | 31+ Feb 2003- Apr Mean (SD):
2005, US status: Leukaemia, lung and 2003 25 (NR) days

heart transplant recipients
Hamelin Hospital CAP, AEC | COPD, Asthma, 39+ 2002-2004/ Mean (SD):
2005, Cardiovascular disease: Jan-May/ 10 (NR) days
Canada cardiac heart failure Winter, Spring

*Note: For age categories marked with an asterisk (*), the lower limit was assumed, as it was not explicitly stated within the article.
Mean/medians far above the lower limit of our scope were considered; For entries where only the number of days is presented, it
is important to note that this information is based on a single observation (n=1). AEC: Acute Exacerbation of Chronic; ARI/ARD:
Acute Respiratory Infection/Disease; CAP: Community-Acquired Pneumonia; COPD: Chronic Obstructive Pulmonary Disease;
LoS: Length of stay, LRTIl: Lower Respiratory Tract Infection; NR: Not reported; RVI: Respiratory Viral Infection; RTISS:
Respiratory Tract Infection Signs and Symptoms, SD: Standard deviation.



Table S17. HPMV Complications and exacerbations hMPV-positive high-
risk adults.

Author Setting Type of Population Type of high- Age category  Study n/N
Year respirator type risk (years) period (%)
Country y infection
Acute Rejection (n=6)
Weinber  Hospital URTI, LRTI Meda (IPand Lung transplant 18+* Sept 1/4
g 2010, OP) recipients 2005- (25-
USA Nov 0)
2007
Kumar Hospital LRTI, RVI Meda (IP and  Lung transplant 18+* [Mean Feb 1/4
2010, OP) recipients (SD): 51-6 2003- (25-
USA (12-1)] Dec 0)
2005
Larcher Hospital CAP Meda (IP) Lung and bone 35-65 Sept 4/12
2005, marrow 2003- (33-
Austria transplant March 3)
recipients 2004
Kumar Hospital RTI Meda (OP) Lung transplant 18+* [Mean 2001- 0/1
2005, recipients (SD): 45-5 2003 (0-0
Canada (14-5)] )
Permpal  Hospital URTI, LRTI Meda (IPand Lung transplant 18+* [Median July 2/31
ung OP) recipients (IQR): 58 (54- 2010- (6-4
2021, 65)] June )
USA 2019
Englund  Specialise LRTI, CAP Meda (IPand Haematopoietic 24-54 Jan 1/5
2006, d Medical OP) stem-cell 1995- (20-
USA Care transplant Apr 0)
Centres recipients 1999
Chronic rejection (n=7)
Kumar Hospital LRTI, RVI Meda (IP and  Lung transplant 18+* [Mean Feb 1/4
2010, OP) recipients (BOS) (SD): 51-6 2003- (25-
USA (12-1)] Dec 0)
2005
Hopkins  Hospital ILI, URTI, Meda (IP and  Lung transplant 18+ July
2008, RVI OP) recipients (BOS) 2003- 0/19
Australia Oct (0-0
2006 )
Larcher Hospital CAP Meda (IP) Lung and bone 35-65 Sep 2/12
2005, marrow 2003- (16-
Austria transplant Mar 7)
recipients (BOS) 2004
Kumar Hospital RTI Meda (OP) Lung transplant 18+* [Mean 2001- 0/1
2005, recipients (BOS)  (SD): 45-5 2003 (0-0
Canada (14-5)] )
Gottlieb Hospital URTI, Meda (OP) Lung transplant 18-68 Oct 2/6
2009, LRTI, RVI recipients (BOS) 2005- (33
German Apr 3)
y 2007
Permpal Hospital URTI, LRTI Meda (IPand Lung transplant 18+* [Median July 11/3
ung OP) recipients (IQR): 58 (54-  2010- 1
2021, (CLAD) 65)] June (35-
USA 2019 5)
Hopkins  Hospital ILI, URTI, Meda (IP and  Lung transplant 18+ July 12/1
2008, RVI OP) recipients 2003- 9
Australia (CLAD) Oct (63-
2006 2)
ARDS (n=2)
Kapandji Specialise NR Meda (IP) Haematological 18+* [Median 1 Sept 5/26
2023, d Medical malignancies (IQR): 66 (56- 2010- (29-
France Care 74)] 30June 2)
Centres 2018




Author Type of Population Type of high-

type risk

Age category
(years)

Study
period

Setting

respirator
infection

Vidaur Hospital CAP Meda (IPand  COPD, Asthma, 30+ July 4/14
2019, OP) immunocomprom 2007- (28-
Spain ised status: non- June 5)

Hodgkin 2017

lymphoma,

Multiple

myeloma, Heart

transplant,

Chemotherapy,

Pancreas and

kidney transplant

and SLE
Vasopressor support (n=1)
Kapandji Specialise NR Meda (IP) Haematological 18+* [Median 1 Sept 11/2
2023, d Medical malignancies (IQR): 66 (56- 2010- 6
France Care 74)] 30 June (42-

Centres 2018 3)

Respiratory failure (n=1)
Muller Hospital CAP Meda (IP) Chronic myeloid 20-86 Jan 11
2009, leukaemia and 2003- (100
German allogenic bone Dec )
y marrow 2004

transplantation
Oxygen supplement (n=2)
El Chaer Hospital ARI/ARD Meda (IP) Haematopoietic 16-76 Apr 12/5
2017, cell transplant 2012—- 7
USA (HCT) recipients May (21-

in remission 2015 0)
Permpal  Hospital URTI, LRTI Meda (IPand Lung transplant 18+* [Median July 6/31
ung OP) recipients (IQR): 58 (54- 2010- (19-
2021, 65)] June 3)
USA 2019
Progression URTI to LRTI (n=1)
El Chaer Hospital ARI/ARD Meda (IP) Haematopoietic 16-76 Apr 5/57
2017, cell transplant 2012- (87
USA (HCT) recipients May )

in remission 2015
Exacerbations due to HMPV in the high-risk population
Permpal Hospital URTI, LRTI Meda (IP) Lung transplant 18+* [Median July 7/31
ung recipients: (IQR): 58 (54- 2010- (22-
2021, Hospitalised for 65)] June 5)
USA respiratory 2019

exacerbation

within 90 d post

HMPV

ARDS: Acute respiratory distress syndrome; ARI/ARD: Acute respiratory infection/disease; BOS: Bronchiolitis obliterans
syndrome; CAP: Community-acquired pneumonia; CLAD: Chronic lung allograft dysfunction; IP: Inpatient; IQR: Interquartile
range; LRTI: Lower respiratory tract infection; Meda: Medically attended; NR: Not reported; OP: Outpatient; Respiratory tract
infection; SD: Standard deviation; URTI: Upper respiratory tract infection. *Note: For age categories marked with an asterisk (*),
the lower limit was assumed, as it was not explicitly stated within the article. Mean/medians far above the lower limit of our scope

were considered.



Table S18. Clinical presentation (URTI, LRTI and bronchitis) among
hMPV cases in older and high-risk adults.

Author
Year
Country

Setting

URTI in older adults

Sample size
description

Type of
respiratory
infection

Populati
on type

Age
category
(years)

Annual
VS
season
al

Kurai Commun  Older adults, either  ARI/ARD Comm 65+ Annual 6/12
2022 ity in the community, (OP, (50)
Japan assisted living, or LTCF)
LTCF
LRTI in older adults
Korsun Hospital, Hospitalised 2016- 2019 ARI/ARD  Meda (IP) 65+ Seas
2021 GP/Prim  patients onal
Bulgaria  ary care
Reiche GP/Prim  Clinical specimens  2000- 2010 ILI Meda (OP) 60+ Annu
2014 ary care  of outpatient al
Germany participants
Kurai Commun  Older adults, either ~ Apr 2019-July ARI/ARD Comm* 65+ Seas
2022 ity in the community, 2020 (OP, LTCF) onal
Japan assisted living, or
LTCF
Bronchitis in Older adults
Reiche GP/Prim  Clinical specimens  ILI Meda 60+ Oct 3/24
2014 ary care  from general (OoP) 2000- (12-5
Germany population Apr )
2010
Bronchitis in the high-risk population
Peghin Hospital Lung transplant RVI Meda (IP  Lung Mean Sep
2017 recipients and OP) transplant (SD): 2009
Spain 49.9 -Sep
(12-6) 2011

Boivin Nursing Residents in facility  ILI Meda Institutionali  Mean 1Jan
2007, Homes (LTCF) sed older (SD): 2006
Canada or care adults 79 (NR) -15

institutio Feb

ns 2006

ARI/ARD: Acute respiratory infection/disease; ILI: Influenza-Like lliness; IP: Inpatient; URTI: Upper respiratory tract infection,
LRTI: Lower respiratory tract infection; LTCF: Long-Term Care Facility; OP: Outpatient; RVI: Respiratory Viral Infection; SD:

standard deviation.




Table S19. HMPV symptoms description in older and high-risk adults.

Symptoms #Stu Citations # Median Mean (overall Min Max

proportion) HMPV HMPV

ts cases HMPV cases cases cases
with with with with
symptom/  symptom/sign symptom symptom
sign (% % /sign (% /sign (%

Description dies Patien HMPV

Self-reported symptoms
General population — older adults >50 and above
Cough 4 Kurai 2022; Reiche 2014; 163 934 95-1 917 100-0
Walsh 2008; Widmer 2012
Dyspnoea 3 Ciotti 2020; Walsh 2008; 135 870 867 50-0 894
Widmer 2012
Fever 3 Reiche 2014; Walsh 2008; 151 522 56-3 50-0 875
Widmer 2012
Sore throat 3 Kurai 2022; Walsh 2008; 139 317 353 304 75-0
Widmer 2012
Wheezing 3 Kurai 2022; Walsh 2008; 139 731 69-8 16-7 826
Widmer 2012
Congested 2 Walsh 2008; Widmer 2012 127 709 60-6 54.8 870
nose
Fatigue 2 Kurai 2022; Widmer 2012 35 496 60-0 16-7 82:6
Headache 2 Kurai 2022; Widmer 2012 35 321 34-3 25-0 391
Myalgia 2 Kurai 2022; Widmer 2012 35 236 25-7 16-7 304
Altered mental 1 Widmer 2012 10 50-0 50-0 50-0 50-0
status
Constitutional 1 Walsh 2008 104 404 40-4 40-4 40-4
Decreased 1 Widmer 2012 23 435 43.5 43.5 43.5
appetite
Earache 1 Widmer 2012 23 13.0 13-0 13-0 13-0
Feverishness 1 Kurai 2022 12 33.3 33-3 33:3 33-3
Hoarse 1 Walsh 2008 104 29-8 29-8 29-8 29-8
Nasal 1 Kurai 2022 12 417 417 41-7 41-7
congestion
Nausea/vomiti 1 Widmer 2012 23 435 43.5 43.5 43.5
ng/ diarrhoea
New/ 1 Walsh 2008 104 721 72-1 72-1 721
worsening
sputum
Shortness of 1 Kurai 2022 12 167 16-7 16-7 16-7
breath
Sputum 1 Kurai 2022 12 833 83:3 83-3 83-3
Production
High-risk adults: Immunocompromised
Cough 13 Carr 2005; Egli 2012; 157 826 78-3 83 100-0
Englund 2006; Hamelin
2005; Johnstone 2008;
Kapandji 2023; Larcher
2005; Muller 2009; Niggli
2016; O'Gorman 2006;
Sumino 2005; Walsh 2008;
de Zwart 2020
Dyspnoea 10 Egli 2012; Hamelin 2005; 136 757 58-1 26-1 100-0
Johnstone 2008; Kapandiji
2023; Muller 2009; Niggli
2016; O'Gorman 2006;
Sumino 2005; Walsh 2008;
de Zwart 2020
Sore throat 6 Englund 2006; Hamelin 93 40-6 323 13.0 100-0
2005; Niggli 2016; Sumino
2005; Walsh 2008; de Zwart
2020
New/ 5 Hamelin 2005; Johnstone 103 60-9 54.4 34-6 64-7
worsening 2008; Kapandji 2023; Walsh
sputum 2008; de Zwart 2020




Symptoms Citations # Median
Description Patien HMPV
ts cases

Mean (overall Min Max
proportion) HMPV HMPV
HMPV cases cases cases

with with with with
symptom/sign

Wheezing 5 Carr 2005; Hamelin 2005; 59 50-0 32:2 15-4 50-0
Kapandji 2023; Klein 2010;
Walsh 2008
Congested 4 Englund 2006; Hamelin 44 64-6 65-9 60-0 70-6
nose 2005; Martino 2005; Walsh
2008
Myalgia 4 Hamelin 2005; Johnstone 34 233 235 12-5 33:3
2008; Niggli 2016; O'Gorman
2006
Headache 3 Martino 2005; Niggli 2016; 36 20-0 25.0 13:3 375
O'Gorman 2006
Productive 3 Johnstone 2008; Niggli 2016; 28 467 50-0 20-0 75-0
cough O'Gorman 2006
Fatigue 2 Johnstone 2008; Niggli 2016 23 733 65-2 46-7 100-0
Rhinorrhoea 2 Carr 2005; Niggli 2016 19 667 47-4 33-3 100-0
Arthralgia 1 Niggli 2016 15 13-3 13-3 13-3 13-3
Chest pain 1 Niggli 2016 15 67 6-7 6-7 6-7
Constitutional 1 Walsh 2008 17 70-6 70-6 70-6 706
Coryza 1 de Zwart 2020 46 41-3 41-3 41-3 41-3
Digestive 1 Kapandji 2023 26 26-9 26-9 26-9 26-9
symptoms
Ear, Nose and 1 Kapandji 2023 26 30-8 30-8 30-8 30-8
Throat
syndrome
Fever 1 Walsh 2008 17 35-3 35-3 35-3 35-3
Flu-like 1 Kapandji 2023 26 192 19-2 192 19-2
syndrome
Hoarse 1 Walsh 2008 17 294 29-4 29-4 29-4
Lethargy 1 O'Gorman 2006 5 20:0 20-0 20-0 20-0
Nausea 1 O'Gorman 2006 5 200 20-0 20-0 20-0
Night sweats 1 O'Gorman 2006 5 200 20-0 20-0 20-0
Otalgia 1 Englund 2006 5 00 0-0 0-0 0-0
Palpitations 1 O'Gorman 2006 5 200 20-0 20-0 200
Rhinorrhoea, 1 Permpalung 2021 31 484 48-4 48-4 48.4
sore throat, or
cough
Runny nose 1 Egli2012 8 50-0 50-0 50-0 50-0
Shivers 1 Kapandji 2023 26 34-6 34-6 34-6 34-6
Skin rashes 1 Englund 2006 5 00 0-0 0-0 0-0
Thoracic pain 1 Kapandji 2023 26 3-8 3-8 3-8 3-8
Vomiting 1 Johnstone 2008 8 125 12.5 12-5 12.5
Institutionalized patients
Cough 1 Boivin 2007 6 66-7 66-7 66-7 66-7
New/ 1 Boivin 2007 6 333 333 333 333
worsening
shortness of
breath
Runny nose 1 Boivin 2007 6 16-7 16-7 16-7 16-7
Sore throat 1 Boivin 2007 6 333 333 333 33:3

The table shows mean, min, and max number of percentages of patients reporting symptoms and the amount of
studies (#Studies column) and specific studies identified (Citation) informing on HMPV symptoms percentages.
Symptoms affecting >50% of patients are in red. #Patients column shows the total number of patients reporting on
a specific symptom from all included studies from #Studies column



Table S20. HMPV signs description in older and high-risk adults.

Signs # Citations # Patients  Median Mean (overall Min Max
Description St HMPV proportion) HMPV HMPV
u

cases with  HMPV cases cases cases
di symptom/ with with with
e sign (%) symptom/sign symptom symptom/
5 % /sign (% sign (%
Signs on examination

General population — older adults >50 and above

Fever 2 Kurai 2022; Reiche 2014 36 27-1 27-8 25-0 29-2
Wheezing 2 Walsh 2008; Widmer 2012 127 78-3 75-6 74-0 82:6
Crackles / 1 Walsh 2008 104 50-0 500 50-0 50-0
rales

Rhinorrhoea 1 Walsh 2008 104 18-3 18-3 18-3 18-3
Asthma

Fever 1 Williams 2005a 7 57-1 57-1 57-1 57-1
COPD

Fever 1 Martinello 2006 6 667 66-7 66-7 66-7
immunocompromised

Fever 1 Carr 2005; Egli 2012; 139 750 45.3 0-0 100-0

1 Englund 2006; Hamelin 2005;
Johnstone 2008; Kapandiji
2023; Martino 2005; Muller
2009; Niggli 2016; Sumino
2005; de Zwart 2020

Wheezing 6 Englund 2006; Klein 2010; 52 225 19-2 0-0 60-0
Niggli 2016; O'Gorman 2006;
Sumino 2005; Walsh 2008

Desaturation 3 Hamelin 2005; Johnstone 24 75.0 58-3 20-0 100-0
2008; O'Gorman 2006

Tachypnoea 3 Carr 2005; Johnstone 2008; 17 25.0 294 125 60-0
O'Gorman 2006

Crackles / 2 O'Gorman 2006; Walsh 2008 22 318 27-3 235 40-0

rales

Cough 1 Martino 2005 16 25.0 25-0 250 250

Hypotension 1 O'Gorman 2006 5 200 20-0 20-0 20-0

Hypothermia 1 O'Gorman 2006 5 200 20-0 20-0 20-0

Hypoxia 1 O'Gorman 2006 5 200 20-0 20-0 20-0

Left 1 O'Gorman 2006 5 200 20-0 20-0 20-0

consolidation

and pleural

effusion on

chest

radiograph

Rhinorrhoea 1 Walsh 2008 17 647 64-7 64-7 64-7

Systolic 1 Johnstone 2008 8 00 0-0 0-0 0-0

blood

pressure of

<90 mm Hg

Institutionalized patients

Fever 1 Boivin 2007 6 100-0 100-0 100-0 100-0

The table shows mean, min, and max number of percentages of patients reporting signs and the amount of
studies (#Studies column) and specific studies identified (Citation) informing on HMPV signs percentages. Signs
affecting >50% of patients are in red. #Patients column shows the total number of patients reporting on a specific
sign from all included studies from #Studies column

COPD: Chronic Obstructive Pulmonary Disease; hMPV: human metapneumovirus.



