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BACKGROUND

• Parainfluenza virus (PIV) is a single-stranded RNA virus of the 

paramyxoviridae family with 4 known serotypes (PIV1-4), each 

exhibiting distinct seasonality and geographic circulation patterns1,2

• PIV infection typically causes mild respiratory symptoms in the upper 

respiratory tract, though more severe infections can spread to the lower 

airways and cause complications such as pneumonia3,4

– Of the serotypes, PIV3 infection is most often associated with clinically 

significant infections 4

• PIV infection can be severe and is associated with high mortality in high-risk 

populations, such as in the elderly or the immunocompromised1,2,4,5

• Outbreaks of PIV can be difficult to control due to viral shedding in 

asymptomatic individuals, with outbreaks occurring within households, 

inpatient or outpatient facilities, nursing homes, and daycares 3

• Infection often presents with cold-like symptoms in adults, including cough, 

rhinorrhea, and sore throat, which can be difficult to distinguish from other 

respiratory infections, contributing to a lack of epidemiological data in 

otherwise healthy (ie, not high-risk) adults4

• The lack of epidemiological data on PIV infection has subsequently led to 

scarce data on its disease burden in adults1,2,4

• To address these gaps, the objective of this systematic review was to evaluate 

the scope of published epidemiological and patient outcomes data available 

for PIV in adults worldwide and to identify data gaps for this patient population

METHODS

Search criteria

• PubMed was searched for original articles on epidemiology or patient outcome 

of PIV (any strain) published from January 1, 2014 to August 26, 2023

• Study inclusion criteria:

– Participants included adults ≥18 years of age (studies with multiple age 

groups were retained but only data for those ≥18 years was included)

– Assessed the prevalence or positivity rate of any PIV strain and/or burden of 
disease associated with any PIV strain

– Study start date on or after 2014 (includes studies that may have started 
before but ended after 2014)

– Sample size of interest ≥20

• Study exclusion criteria:

– Review paper or meta-analysis

– Lack of relevance (eg, not an epidemiology study, other virus studied/no 

PIV data, phylogeny study, single case study, animal or in vitro study)

– Prevalence could not be calculated or determined, and there were no other 
data of interest

– Primary time frame overlapped with the peak of the COVID-19 pandemic 

(2020-2022); studies with some overlap were included if the majority of the 

study was performed outside this window

• Bibliographies of excluded reviews were also examined to identify any studies 

not captured by the initial literature search

• Studies were screened for relevant data in adults and in those at high risk for 

respiratory infections (severe pulmonary diseases, malignancies, transplants, 

cystic fibrosis, or those who were unhoused)

Data extraction

• All identified articles were reviewed and evaluated independently by a 

minimum of 2 researchers

• The following data were extracted from the final reference set:

– Study design data: Authors, study time frame/design, country and location, 

study population (high-risk or low-risk; reasons for high-risk classification), 

age and age group (adults, older adults, or elderly adults), sample size

– Epidemiological data: PIV strain, PIV prevalence and/or positivity rate 
(manually calculated in some cases), presence of coinfection

– PIV-related burden data: burden outcomes

○ Progression from URTI to LRTI, rate of severe pneumonia, ED visits, 

outpatient visits, nursing visits, hospitalisation rate, length of stay, ICU 

admission, need for mechanical ventilation, need for oxygen, mortality, 

HCRU, quality of life measures

RESULTS

• The PubMed search identified 549 publications (Figure 1)

• 390 articles were excluded based on an initial screen of the title/abstract, 

yielding 166 articles for full text review

• This included 7 studies identified by screening bibliographies of excluded 

review articles that were not captured by the initial search

• Upon review, 103 further articles were excluded (see Figure 1)

• Taken together, this process identified a final database of 63 articles to 

analyze for reported epidemiological or outcome data

Figure 1: PRISMA flowchart of systematic review methodology

Records identified from PubMed: 549

Databases (n = 1)

Records screened and sought for retrieval, 

epidemiology studies in adults

(n = 159)

Note: References cited in identified 

meta-analyses, systematic reviews, and 

reviews screened for inclusion (n = 15)
• Relevant articles identified and added 

from reviews (n = 7)

(n = 166)

All records screened based on title/abstract; 

records excluded: 390

• Articles removed due to irrelevancea (n = 175)

• Paediatric studies (n = 199)

• Meta-analyses/systematic reviews (n = 5)

• Reviews (n = 11)

Records excluded: n = 103

• Study completed before 2014 (n = 32)

• COVID-19 time frame (n = 14)

• PIV data not segmented in adults/cannot be 

determined for adult groups (n = 38)

• Prevalence cannot be calculated (no other data 

of interest) (n = 4)

• Age not reported (n = 6)

• Study sample size was small/data difficult to 

interpret (n = 4)

• Phylogeny study (n = 3)

• Modelling study (n = 3)

Studies included in current review 

(n = 63)b

Identification of studies: Methodology
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aIrrelevance: Not an epidemiology study, other virus studied or no PIV data, phylogeny study, single case study, animal or in vitro study, outside of time frame, 

or within COVID-19 time frame. bIncludes studies that report PIV strain positivity rate out of PIV-positive samples, which differs from prevalence of PIV.

Prevalence

• The prevalence of PIV was highly variable based on geographic region and 

patient population (Figure 2), which included hospitalised adults, volunteer 

participants in surveillance programs, and those already testing positive for a 

respiratory virus

– Most patients were symptomatic or had respiratory symptoms warranting a 

healthcare visit/testing with confirmed or suspected infection

• Overall prevalence of PIV (all strains) ranged from 0-15.2% (median 2%) in 

otherwise healthy adults (not high-risk but tested for infection) (Figure 2)

• Prevalence was generally higher in adults ≥656-10

• The prevalence of PIV in high-risk adults was markedly higher than in 

otherwise healthy adults, with prevalences up to 41% in certain risk groups 

(transplant recipients)11,12

Figure 2: Published regional prevalence of PIV
 

Prevalence of PIV reported in previously published studies (2014−2023) is plotted by broad geographic region. Prevalence was defined as the percentage 

of detected PIV infections (any strain) out of all samples tested from the respective population, inclusive of hospitalised adults, surveillance data, or those

already testing positive for a respiratory virus. In some cases, prevalence rates included here were manually calculated or pooled across multiple age groups 

from statistical data reported in the published sample set. N denotes the number of studies contributing to the listed range of PIV prevalence, by region.

Countries with data available are color coded and scaled based on the highest prevalence reported for that region for any strain of PIV (see inset on bottom 

left). Countries lacking data are coded in white.
aUpper limit includes prevalence calculated based on reported rates for PIV4a and PIV4b combined.

• PIV3 was the most prevalent strain out of reported tested samples (0.6-15.2% 

[median 2.9]), followed by:

– PIV4 (0.4-6.5% [1.9]), PIV1 (0.5-2.8% [1.1]), and PIV2 (0-2.9% [1.1])

Positivity rate

• The subtype positivity rate (PIV strain-specific positive samples out of all 

PIV-positive samples, as opposed to prevalence of the overall tested sample 

population) was also extracted from the reference set (Figure 3)

– PIV3 was the most dominant subtype out of PIV-positive samples as well, 
with a positivity rate of 11.8-79.1%17,25,33,38-40

– Only 10 studies tested for all 4 PIV subtypes, highlighting a need for 

additional testing of specific PIV strains

○ Despite PIV4 being the least frequently investigated strain,4 positivity

rates for PIV4 were high, suggesting PIV4 should be included in multiplex 
assays17,25,31,38-44

Figure 3: Published regional positivity rate of PIV subtypes out of total 

PIV infections

0 Highest rate reported (any PIV)

Rate of positive PIV subtype–specific infections out of all tested PIV infections reported in previously published studies (2014−2023) are plotted by broad 

geographic region. Subtype rates were manually calculated or pooled across multiple age groups from statistical data reported in the published sample set 

where available, if not explicitly reported in the literature. Note: Only 10 studies included in the reference set reported rates for all 4 PIV subtypes; thus, the 

figure above includes data from references reporting rates for only some of the PIV subtypes. N denotes the number of studies contributing to the listed range 

of PIV subtype rates, by region. Countries with data available are color coded, with countries lacking data within the sample set coded in blue. The highest 

reported rate for each strain is color coded and scaled per region (see inset on bottom left), with PIV3 being the most commonly detected PIV infection  

subtype in most regions, with the exception of Asia, where PIV3 and PIV4 were reported at similar peak detection rates.
aRange includes 1 study reporting specific rates for PIV4a and PIV4b.

Figure 4: Published regional burden of PIV infection (mortality, need for 

oxygen, and hospitalisation/ICU admission rate)

Rate of previously published (2014−2023) patient burden outcomes including mortality rates, need for oxygen or mechanical ventilation, and hospitalisation or 

ICU admission rates are plotted by broad geographic region. N denotes the number of studies contributing to the listed range of reported patient outcomes, by 

region. Countries with data available are color coded blue. Burden data across patient outcomes were limited in most parts of the world.

Burden/outcome data

53

• Patient outcome data were scarce, with mortality rates being the most 

frequently reported topic38,49 (Figure 4)

– Mortality rate for high-risk patients:

○ HSCT patients: 2−40%12,38,39,47

○ Oncology patients: 8−21%38,40,50-52

○ Lung transplant patients: 9%

○ AECOPD: 3%54

• There was no clear strain-specific pattern of mortality given the limited data on 

patient outcomes

• The range of high-risk patients requiring either supplemental oxygen or 

mechanical ventilation was 0.9-64%40,49

• High-risk patients were hospitalised at a rate of 36−45%39,53,55

– ICU admission rates in PIV-infected patients were 3.7−28%25,56

– There was no clear geographic, strain-specific, or population-specific pattern 
of hospitalisation or ICU admission rates (Figure 4)

• There were no data on HCRU reported within this sample set

LIMITATIONS

• A single database was used to compile the reference set (PubMed)6-68

• The scope may have been impacted by the COVID-19 pandemic, as studies 

during the pandemic were removed over concerns that the epidemiological 

data reported were affected by social measures in place at the time

• Interpretation of available data is inherently limited by the high variability of 

study design, data stratification methods, and patient populations included in 

the compiled studies

– In particular, the definitions of “prevalence” and “positivity rate” were highly 

variable across studies, contributing to the wide range of prevalence/ 

positivity rates depending on the population whole

CONCLUSIONS

This systematic review compiled 

global epidemiologic and disease 

burden data for PIV in adults from 

63 articles identified based on pre- 

determined search criteria

The prevalence of PIV was generally 

higher in high-risk patients and those

≥65 years

Significant knowledge gaps remain on 

the global burden of PIV, particularly 

regarding a complete lack of HCRU 

data in otherwise healthy adults

There is a need for prospective 

studies tracking clear delineated 

outcomes across PIV strains to better 

identify patterns of infection and 

patient outcomes

A vaccine or other preventive 

treatment for PIV targeting any or all 

serotypes would be beneficial given 

the risk for mortality or complications 

from PIV, particularly in HSCT/ 

oncology patients or those with 

comorbidities at-risk for

respiratory exacerbation

ABBREVIATIONS

AECOPD, acute exacerbations of chronic obstructive pulmonary disease; COVID-19, coronavirus disease 2019; ED, emergency 

department; HCRU, healthcare resource utilisation; HSCT, haematopoietic stem cell transplant; ICU, intensive care unit; LRTI, 

lower respiratory tract infection; PIV, parainfluenza virus; URTI, upper respiratory tract infection.
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Overall global prevalence:

PIV1: 0.5-2.8% 

PIV2: 0-2.9% 

PIV3: 0.6-15.2% 

PIV4: 0.4-6.5% 

Australia 

Mixed/unspecified 

PIV: 2.0% (n=1)37

PIV1: 0.9% (n=1)37

PIV2: 0% (n=1)37

PIV3: 1.8% (n=1)37

PIV4: --

Middle East

PIV1: 1.2% (n=1)25

PIV2: 0% (n=1)25

PIV3: 2.5-2.9% (n=2)25,26

PIV4: 0.4% (n=1)25

EU/UK

Mixed/unspecified 

PIV: 0-4.0% (n=6)18-23

PIV1: 0.9-2.8% (n=2)22,24

PIV2: 1.9% (n=1)22

PIV3: 0.6-15.2% (n=2)22,24

PIV4: --

North America

Mixed/unspecified 

PIV: 0.5-6.2% (n=3)13-15

PIV1: 2.0% (n=1)16

PIV2: 1.1% (n=1)16

PIV3: 7.6% (n=1)16

PIV4: --

South America

Mixed/unspecified 

PIV: 0.6% (n=1)6

PIV1: 1.3% (n=1)17

PIV2: 2.9% (n=1)17

PIV3: 6.3% (n=1)17

PIV4: 0.4% (n=1)17

South Asia

Mixed/unspecified 

PIV: 1.1-2.2% (n=3)34-36

0.5 15.2

Color scale

Highest prevalence reported (any PIV)

Asia

Mixed/unspecified 

PIV: 1.5-7.9% (n=9)7-9,27-32

PIV1: 0.5-0.8% (n=2)31,33

PIV2: 0-2.1% (n=2)31,33

PIV3: 0.9-4.4% (n=2)31,33

PIV4: 3.3-6.5%a (n=2)31,33,a

Australia 

Middle East

EU/UK
Asia

North America

South America

PIV1: 4.5-22.2% (n=4)16,42,45,46

PIV2: 4.5-17.5% (n=4)16,42,45,46

PIV3: 15.1-90.9% (n=4)16,42,45,46

PIV4: 14.7% (n=1)42

PIV1: 11.5% (n=1)17

PIV2: 26.9% (n=1)17

PIV3: 57.7% (n=1)17

PIV4: 3.8% (n=1)17

PIV1: 4.7-27.3% (n=4)22,24,39,40

PIV2: 10.4-54.5% (n=4)22,39-41

PIV3: 18.2-84.1% (n=4)22,24,39,40

PIV4: 5.8-25% (n=3)39-41

PIV1: 30.4% (n=1)25

PIV2: 0% (n=1)25

PIV3: 60.9% (n=1)25

PIV4: 8.7% (n=1)25

PIV1: 33.3% (n=1)37

PIV2: 0% (n=1)37

PIV3: 66.7% (n=1)37

PIV4: --

PIV1: 1.6-40.0% (n=7)31,33,38,43,44,47,48

PIV2: 0-68.9% (n=7)31,33,38,43,44,47,48

PIV3: 11.8-78.3% (n=7)31,33,38,43,44,47,48

PIV4: 5.9-76.5%a (n=5)31,33,38,43,44

0 Highest rate reported (any PIV)

EU

Asia

North America

2.6-40% (n=6)38,47,51,52,54,57

14-18.6% (n=1)57

23.3-37% (n=1)57

2.1-26.7% (n=6)12,23,39,40,56

0.9-62.5% (n=5)23,39,40,55,56

6.3-45.3% (n=3)39,55,56

3.6-9.4% (n=2)45,53

18.9-64.2 (n=3)45,49,53

21.3-35.9% (n=2)45,53

3.7% (n=1)25

20% (n=1)58

O2

Australia 

Middle East

PIV-related mortality rate

Need for oxygen or mechanical ventilation 

Hospitalization or ICU admission rate 

O2

O2

O2
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