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Introduction

Respiratory tract infections (RTIs) are
common in travellers due to their exposure
to respiratory pathogens and close contact
with many individuals.(1,2) No study has
systematically examined the burden of
these infections among travellers.

Objectives

“The aim of this systematic review and
meta-analysis Iis to evaluate the
prevalence of RTIs and symptoms
suggestive of RTls among travellers by
risk groups and/or geographic regions,
and to describe the spectrum of RTIs.”

Methods

The study design is a systematic review
and meta-analysis registered in PROSPERO
(CRD42022311261). We searched Medline,
Embase, Scopus, Cochrane Central, Web of
Science, Science Direct, and preprint
servers MedRxiv, BioRxiv, SSRN, and |EEE
Xplore on February 1, 2022. Studies
reporting RTIs or symptoms suggestive of
RTls in international travellers after January
1, 2000, were eligible. Data appraisal and
extraction were performed by 2 authors,
and proportional meta-analyses were used
to obtain estimates of the prevalence of
respiratory symptoms and RTIs in travellers
and predefined risk groups.(3)

Results

Database searches yielded 2,042 articles.
After removing duplicates and screening
titles and abstracts, 602 articles remained.
After further screening, 268 articles were
iIncluded. An additional 161 studies were
included from references, for a total of 429
studies. (Figure 1)

Figure 1: PRISMA Flow Diagram 2020

Table 1: Number of respiratory cases and

symptoms, and distribution by region and specific

group.

UN Region/Specific

£aSes Symptomes Cases

Total (n) 86841 807632

Africa 250 (1.77%) 4233 (3.08%)

Americas 1166 (8.27%) 5263 (3.84%)
. 19812

Asia 687 (4.87%) (14.44%)

Europe 59 (0.42%) 11167 (8.14%)

Oceania 1(0.01%) 788 (0.57%)

Airplane 93 (0.66%) 451 (0.33%)

Crui Merchant

V;g‘;’eel OrMerehant = 465 (3.3%) 2478 (1.81%)

Ref d Asylum-

s: e“kgeere ANAASYIUM= 341 (2.42%) 11179 (8.15%)

. 11033
Mass gatherings events (78.28%) 81862(59.66%)

Table 2: Prevalence of respiratory symptoms and
RTls in travellers from 2000 to 2022 with subgroup
analysis by UN region and specific groups.

Respiratory Diagnosed
Category symptoms RTIs
Overall 038028049 g yel
MGs 0.64 [0.51; 0.75] 8-'22][0-12?
Americas 0.43 [0.10: 0.84] 8-1%[0-05?
Asia 0.31[0.17; 0.49] 8-‘1)2][0-02?
Cruise/Merchant | 0.08
Vessel 0.22[0.03; 0.70] 10.03:0.20]
Multiple 0.13 [0.08; 0.23] 8-]&[0-06?
Airplane 0.08 [0.04: 0.14] 8-?21[0-04?
Refugee or N/A 0.19 [0.01;
Asylum-Seeker 0.87]
Included studies reported 86,841

symptoms and 807,632 confirmed RTIs.
/8% of reported respiratory symptoms
occurred at mass gatherings events. The
most represented UN region for respiratory
symptom acquisition was the Americas
with 8%. Of the confirmed respiratory
illness cases with known area of
acquisition, ©60% were from mass
gatherings events and the  most
represented UN region of acquisition was
Asia where 14% of respiratory cases were
acquired. (Table 1)

Sixty studies were included in the meta-
analysis for respiratory symptoms. All
included studies yielded a prevalence of
respiratory symptoms in travellers of 38%
[28%: 49%] for the years 2000 to 2022.
Subgroup analysis shows that this estimate
varies by exposure group, with the
reported prevalence of respiratory

Identification of studies via databases and registers

Identification of studies via other methods ]

)

Records identified (n=2042)
from:
Medline (n=217), Scopus (n=74)

Records removed before
screening:

Duplicate records removed
Embase(n=376),Cochrane(n=3) (n = 204)
Web of science (n=1265) Records marked as ineligible

Science direct (n=6) by automation tools (n = 0)
BioRxiv (n=16), MedRxiv (n=73) Records removed for other
SSRN (n=10), IEEE Xplore (n=2) reasons (n = 0)

Identification

Records identified from:
Websites (n = 0)
Organisations (n = 0)
Citation searching (n = 340)

Records screened »| Records excluded
(n =1838) (n=1234)
I '
Reports sought for retrieval »| Reports not retrieved Reports sought for retrieval Reports not retrieved
= (n =602) (n=19) (n =340) (n=6)
=
[+}]
(4
5 I |
n
iqibili - i Reports excluded:
Reports assessed for eligibility Reports excluded: Reports assessed for eligibility . .
(n = 586) » Duplicate records (n = 25) (n = 334) —> Duplicate records (n = 26)
Wrong outcome (n = 94) Wrong outcome (n = 35)
Wrong population (n = 51) Wrong popqlatlpn (n=41)
Wrong publication type (n=132) Wrong publication type (n=37)
Wrong study duration (n=5) Wrong study duration (n=26)
Other languages (n=3) Othe‘r languages (n=0)
N— Duplicate cases (n=9) Duplicate cases (n=10)
A 4
- Studies identified by screening
2 (n = 268)
3 Additional reports <
2 (n=161)
= Total

— | (n=429)

University of

Zurich™

Basel, Switzerland

N

11 [

| e— —
L)L) 2710 o e el &>

symptoms in mass gatherings reaching
64% [51%: 75%], whereas after air travel
only 8% [4%; 14%] of travellers had
respiratory symptoms. For respiratory
infection cases, 123 studies were included
in the meta-analysis. The prevalence of
confirmed respiratory illness among
travellers was estimated to be 12% [9%:
16%]. Refugees and mass gatherings
attendees were the groups at highest risk,
with 19% [1%; 87%] and 18% [12%; 28%],
respectively. Asia had a lower than average
risk of 6% [2%: 14%)].

Figure 2: Time-series plot of the
absolute annual frequency of included
studies with the date of the first
observed case of the four
epidemics/pandemics of respiratory
infections of the 21st century.
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The year of publication of included studies
ranged from 2000 to 2022, with most
studies (n=78) coming from 2020 and
fewest from 2002 containing the fewest
(n=3). The largest difference between
years was 2019 (n=19) and 2020 (n=78)
with 4 times more studies than the
previous year. (Figure 2) shows the number
of included studies per year compared with
the date of the first observed case of the
four epidemics/pandemics of respiratory
infections of the 21st century.

Next Steps

Further studies are needed to better
assess the true impact of these travel-
acquired respiratory infections in terms of
morbidity and quality of life impact. New
digital tools such as mobile applications will
allow researchers access to real-time data
on travellers’ illness throughout their
journey and allow for rapid response to
emerging respiratory infections.(4)

Conclusion

This study demonstrates a high burden of
RTls among travellers and highlights the
usefulness of travellers as sentinels for
respiratory infection outbreaks. These
findings have important implications for
understanding and managing RTIls among
travellers.

References

1.

Freedman DO, Leder K. Influenza: Changing Approaches to
Prevention and Treatment in Travelers. Journal of Travel Medicine
[Internet]. 2006 Mar [cited 2023 Jan 4];12(1):36-44. Available from:
https://academ|c.ou§>.com/1tm/artlcle—

I2c>okup/d0|/10.2310/ 060.2005.00007

Jin X, Ren J, Li R, Gao Y, Zhang H, Li J, et al. Global burden of upper
respiratory Infections in 204 countries and territories, from 1990 to
2019. eClinicalMedicine [Internet]. 2021 Jul [cited 2023 Jan
6];37:100986. _ Available from:
gttps://llnklnghub.elsewer.com/retrleve/pl|/82589537021002662

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow
CD, et al. The PRISMA 2020 statement: An updated guideline for
reporting systematic_reviews. BMJ [Internet]. 2021 Mar [cited 2022
Nov - 25]:n71. . Available from:
Qttps://www.bmj.com/lookup/d0|/10.1136/bmj.n71

Hedrich N, Lovey T, Kuenzli E, Epéron G, Blanke U, Schlagenhauf P.
Infection tracking in travellers using a mobile app (ITIT)" The pilot
study. Travel Medicine and Infectious Disease [Internet]. 2023 Mar
cited 2023 Jan 8];52:102526. Available from:
ttps://linkinghub.elsevier.com/retrieve/pii/S1477893922002721

SCAN ME


https://orcid.org/0000-0001-7867-7159
https://orcid.org/0000-0001-7867-7159
https://orcid.org/0000-0001-7867-7159
https://orcid.org/0000-0001-7867-7159
https://academic.oup.com/jtm/article-lookup/doi/10.2310/7060.2005.00007
https://linkinghub.elsevier.com/retrieve/pii/S2589537021002662
https://www.bmj.com/lookup/doi/10.1136/bmj.n71
https://linkinghub.elsevier.com/retrieve/pii/S1477893922002721



