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Structured Abstract

Objective: To determine the association of pathogen type with mortality, functional status, and
health-related quality of life (HRQL) among children at hospital discharge/one month following
hospitalization for septic shock

Design: Secondary database analysis of a prospective, descriptive cohort investigation
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Setting: Twelve academic pediatric intensive care units (PICU) in the United States
Patients: Critically ill children, aged 1 month to 18 years, enrolled 2013-2017
Interventions: None

Measurements and Main Results: Association of clinical outcomes with pathogen type was
assessed for all patients and separately for surviving patients enrolled in the primary LAPSE
investigation. For this secondary analysis, we predicted that age would be associated with
pathogen type and outcomes, and accordingly it was incorporated as a confounding variable

in primary analyses. Among 389 children enrolled with septic shock, at one month/hospital
discharge, we observed no statistically significant differences in relation to pathogen types for
the composite outcome mortality or substantial new functional morbidity: no causative organism
identified (27% [28/103]); pure viral infections (26% [24/91]); pure bacterial/fungal infections
(25% [31/125]); bacterial/fungal+viral co-infections (33% [23/70]). Similarly, we observed no
statistically significant differences in relation to pathogen types for the composite outcome,
mortality or persistent serious deterioration of HRQL: no causative organism identified (43%
[44/103]); pure viral infections (33% [30/91]); pure bacterial/fungal infections (46% [57/125]);
bacterial/fungal+viral co-infections (43% [30/70]). However, we did identify statistically
significant associations between pathogen type and the outcomes ventilator free days (p = 0.0083)
and PICU free days (0.0238).

Conclusions: This secondary analysis of the LAPSE database identified no statistically
significant association of pathogen type with composite mortality and morbidity outcomes.
However, pathogen type may be associated with PICU resources employed to treat sepsis organ
dysfunction. Ultimately, pediatric septic shock was frequently associated with adverse patient-
centered, clinically meaningful outcomes regardless of infectious disease pathogen type.

Keywords

septic shock; infection pathogens; patient-centered outcomes; functional status; health-related
quality of life

Introduction

In 2016 the (adult) Sepsis-3 working group defined sepsis as life-threatening organ
dysfunction caused by a dysregulated host response to infection (1). Notably no distinction
was made regarding the type of infection initiating sepsis. Viral pandemics involving
influenza in 1918 and the novel coronavirus in 2019 ascertain that viral sepsis can be deadly,
albeit sometimes complicated with bacterial infection co-infection (2, 3). Similarly, infection
negative sepsis is commonly encountered in clinical medicine (4). Although mortality from
pediatric sepsis has declined substantially over the past several decades in resource rich
countries (5), sepsis remains a major cause of childhood death throughout the world (6).
While pediatric sepsis is characterized by increasing prevalence and decreasing mortality
overall, children and families surviving sepsis face a substantial burden of long-term
morbidity (7). For example, the prospective, descriptive cohort investigation, Life After
Pediatric Sepsis Evaluation (LAPSE) reported that 35% of children encountering septic
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shock had not yet regained their baseline health-related quality of life (HRQL) one year
following hospital admission (8).

The Surviving Sepsis Campaign has identified predictors of sepsis long-term mortality and
morbidity as research priorities (9). Although numerous possible risk factors for adverse
outcomes following sepsis exist, no pediatric studies have evaluated the potential impact

of pathogen type. Accordingly, the primary aim of this secondary analysis of the LAPSE
database was to examine the association of pathogen type with mortality, functional status,
and HRQL all assessed at hospital discharge/one month following hospitalization for septic
shock. We hypothesized that patients with culture-positive bacterial/fungal infections would
demonstrate poorer outcomes than patients with documented pure viral infections or patients
with no causative organism identified.

This secondary analysis queried publicly available databases
[https://www.cpccrn.org/study-datasets/2855-2/; https://dash.nichd.nih.gov/explore/study?
g=LAPSE&filters=[]&page=1&sortBy=relevance&asc=true&size=50] for LAPSE
(NCT01415180, RO1HD073362), a prospective, observational cohort study of critically ill
children with community-acquired septic shock, aged 0.1-18 years, who were admitted

to 12 tertiary pediatric intensive care units (PICU) in the United States and enrolled
2013-2017. Details of the LAPSE study protocol were published previously (8, 10).
Under institutional review board oversight (Supplemental Digital Content [SDC], eText
1), documented, informed parental permission was obtained before any LAPSE study
procedures were undertaken.

All children enrolled in LAPSE demonstrated documented or highly suspected infection and
septic shock and received all the following: antimicrobials, volume resuscitation, positive
pressure pulmonary support, and vasoactive-inotropic medication infusion. Complete
inclusion/exclusion criteria for the primary investigation were previously detailed (8)

and are reproduced in SDC, eText 2. This secondary analysis was conducted according

to Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines for reporting observational studies (11) (SDC, eTable 1).

We identified four infection pathogen types among LAPSE subjects through review of
uploaded Day 0-1 study microbiology data: 1) no causative organism identified (sterile
bacterial culture(s) and negative surveillance polymerase chain reaction(s) [PCR]); 2) pure
viral infections; 3) pure bacterial/fungal infections; and 4) bacterial/fungal and viral co-
infections. Fourteen patients demonstrated concurrent fungal infections.

In the primary LAPSE investigation, research coordinators collected data describing
demographics, infection characteristics, chronic comorbid conditions (Pediatric Medical
Complexity Algorithm) (12), illness severity (Pediatric Risk of Mortality, version 111
[PRISM-I111], employing data collection 2 hours prior to PICU admission to 4 hours post
PICU admission) (13), organ dysfunction (Pediatric Logistic Organ Dysfunction score,
version 2 [PELOD-2]) (14), and vasoactive-inotropic support, mechanical ventilation, PICU

Pediatr Crit Care Med. Author manuscript; available in PMC 2023 August 01.


https://www.cpccrn.org/study-datasets/2855-2/
https://dash.nichd.nih.gov/explore/study?q=LAPSE&filters=%5b%5d&page=1&sortBy=relevance&asc=true&size=50
https://dash.nichd.nih.gov/explore/study?q=LAPSE&filters=%5b%5d&page=1&sortBy=relevance&asc=true&size=50
https://clinicaltrials.gov/ct2/show/NCT01415180

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Salud et al.

Results

Page 4

and hospital free days, truncated at study Day 28. Patients were serially assessed for
functional status utilizing the Functional Status Scale (FSS) (15) at study entry (reflecting
baseline, pre-sepsis status during the month prior to PICU admission), study Day 7, and
hospital discharge/one month, whichever occurred first. Similarly, participating families
completed serial parent-proxy assessments of their child’s HRQL utilizing the Pediatric
Quality of Life Inventory (PedsQLTM) (16, 17) or the Stein-Jessop Functional Status Scale
(short form, 14 item, double element, FSII-R) (18), according to parental preference based
on assessment of their child’s developmental status (8).

The primary aim of this investigation was to determine any association of pathogen

type with mortality and magnitude of functional status or HRQL deterioration from
baseline, reasonably attributable to the septic shock event. The primary composite
endpoints examined were: 1) mortality or new substantial functional morbidity and 2)
mortality or persistent, serious deterioration of HRQL. Mortality was defined as death
within the first month of index hospitalization. New substantial functional morbidity was
defined as an increase in FSS = 3 points from baseline assessed at hospital discharge/
one-month. Persistent, serious deterioration of HRQL was defined as a HRQL score

> 25% below baseline assessed at one-month (21-42 days) (10). Secondary endpoints
examined associations of pathogen type with in-hospital mortality, absolute changes in FSS,
PedsQLTM, and FSII-R comparing baseline and hospital discharge/one-month (as detailed
above), and vasoactive-inotropic infusion, mechanical ventilation, PICU and hospital

free days. Exploratory endpoints included deterioration of HRQL and functional status,
expressed as percent change, again comparing baseline and hospital discharge/one-month
assessments (AFSS, AHRQL). The entire LAPSE cohort is considered in these latter
analyses. Those who died were assigned a one-month HRQL score of 0 and FSS score

of 30.

Patient and clinical characteristics were summarized using frequencies and percentages or
median [interquartile range (IQR)] in relation to the four pathogen types. All percentages are
based on denominators reflecting patients with non-missing values for HRQL assessments
as indicated in the tables. Imputation was not invoked for missing data. Associations of
baseline characteristics with pathogen type were examined using Fisher’s exact test for
categorical variables and the Kruskal-Wallis test for continuous and ordinal variables.
Associations of clinical outcomes with pathogen types were assessed for all subjects, as
well as for survivors only. Continuous outcomes were assessed by rank regression and
binary outcomes were assessed by logistic regression, with pathogen type as the primary
predictor. Age-adjusted models incorporated age (< 1 year, > 1 year) as a covariate because
a prioriwe expected that age would impact both pathogen type and outcomes. P values are
reported based on a 2-sided alternative and considered statistically significant when <0.05.
No corrections were made for multiple comparisons. Analyses were performed using SAS
software v9.4 (Cary, NC).

A flow diagram for the patients included in this analysis is provided as Figure 1. Table 1
summarizes baseline demographics, clinical characteristics, and measures of initial illness
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severity, for each of the four pathogen types. While patient age was distributed broadly
and was significantly associated with pathogen group (p = 0.039), race and ethnicity were
not. Baseline clinical characteristics including immunosuppression status, PMCA category,
PRISM-III, and PELOD-2, were not differentially distributed among pathogen types. Table
2 summarizes the most common microbes for each pathogen group. In total 14 patients
encountered fungal infections, 9 with concurrent bacterial infections, 4 with concurrent
bacterial+viral infections, and 1 with a concurrent viral infection.

Tables 3 and 4 detail baseline and clinical outcomes at hospital discharge/one-month for all
patients and survivors only respectively, including mortality, functional status, HRQL, and
resource utilization. Among 389 children enrolled with septic shock, at one month/hospital
discharge, we observed no statistically significant differences in relation to pathogen types
for the composite outcome mortality or substantial new functional morbidity: no causative
organism identified (27% [28/103]); pure viral infections (26% [24/91]); pure bacterial/
fungal infections (25% [31/125]); bacterial/fungal+viral co-infections (33% [23/70]).
Similarly, we observed no statistically significant differences in relation to pathogen

types for the composite outcome, mortality or persistent, serious deterioration of HRQL:
no causative organism identified (43% [44/103]); pure viral infections (33% [30/91]);

pure bacterial/fungal infections (46% [57/125]); bacterial/fungal+viral co-infections (43%
[30/70]). Regardless of pathogen type, pediatric septic shock was associated with risk for
significant deterioration of functional status and HRQL comparing baseline and hospital
discharge/one-month paired assessments.

Our exploratory outcomes, percent deterioration of FSS or HRQL from baseline assessed at
hospital discharge/one-month were also not statistically different among pathogen types. For
AFSS: bacterial/fungal+viral co-infections (14% [0%, 50%]) versus no causative organism
identified, pure viral infections, and pure bacterial/fungal infections, (all 0% [0%, 33%]).
For AHRQL.: no causative organism identified (-6% [-36%, 12%]); pure viral infections,
(-8% [-42%, 9%]); pure bacterial/fungal infection (-12% [-40%, 7%]); and bacterial/
fungal+viral co-infection (-9% [-36%, 9%]).

Pathogen type was significantly associated with mechanical ventilation-free days,
independent of age, albeit without correction for multiple comparisons: no causative
organism identified (21 [15, 25]); pure viral infections (19 [12, 23]); pure bacterial/fungal
infections (20 [14, 23]); and bacterial/fungal+viral co-infections (17 [4, 22]), p=0.0083.
Only in unadjusted analysis (all subjects and surviving subjects only) did we observe

a statistically significant relationship between vasoactive-inotropic support free days and
pathogen type, p=0.0372. However, this relationship was age-dependent, and in age-adjusted
analysis, the relationship became statistically insignificant, p = 0.1719. As duration of
vasoactive-inotropic support and particularly mechanical ventilation are plausibly associated
with duration of PICU stay, it is not surprising that pathogen type was also significantly
associated with PICU-free days (again without correction for multiple comparisons),
independent of age: no causative organism identified (21 [16, 25]); pure viral infections

(20 [14, 23]); pure bacterial/fungal infections (18 [13, 23]); and bacterial/fungal+viral co-
infections (19 [10, 24]), p = 0.0238. In analyzing hospital-free days, we found no significant
differences among pathogen types.
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Discussion

In this secondary analysis of the LAPSE database, no causative organism identified, pure
viral infections, pure bacterial/fungal infections, and bacterial/fungal+viral co-infections
were observed in 25%, 23%, 32%, and 18% of the LAPSE study cohort respectively (n=389)
(8). The composite outcomes of mortality or substantial functional status deterioration
occurred in 106/389 (27%) and mortality or persistent, serious deterioration of HRQL
occurred in 161/259 (62%) of children encountering septic shock as assessed at hospital
discharge/one-month following PICU admission. No statistically significant differences
were seen in the proportion of patients with these outcomes among the four pathogen

types, although multiple comparisons without statistical correction and small numbers in
subgroups increase the risk of both type 1 and type 2 errors for these analyses. Patients with
no causative organism identified appeared to enjoy more mechanical ventilation and PICU
free days compared to patients with documented bacterial/fungal infection, albeit without
statistic correction for multiple comparisons.

In a prospective study of 763 children presenting with sepsis in southeast Asia, 11.8%,
36.0% and 7.1% encountered infections involving bacteria alone, virus alone, and bacteria
plus virus respectively; no pathogens were identified in 44.3% (19). In the Sepsis
PRevalence, OUtcomes, and Therapies (SPROUT) point prevalence investigation, among
567 children with severe sepsis, a bacterial pathogen was identified in 65.4% and viral
pathogen in 20.9% (20). Similar to our findings, SPROUT reported rhinovirus, respiratory
syncytial virus (RSV), and adenovirus as commonly detected viruses in children with
severe sepsis (20). Another epidemiologic study from Australia/New Zealand identified
RSV, cytomegalovirus, Epstein-Barr virus, herpes simplex virus, varicella zoster virus and
influenza as common viruses associated with pediatric sepsis (21). Influenza mediated
pediatric sepsis confers a particularly high risk for mortality (22) and may be associated
with secondary bacterial infections (23). While exogenous viruses may incite sepsis,
endogenous DNAs from multiple viruses have been detected in children with sepsis, and this
finding was strongly associated with preexisting immunosuppression and risk for secondary
infection (24). Epidemiology, pathophysiology, clinical manifestations, diagnostic testing,
and management of pediatric viral sepsis have been thoroughly reviewed (25, 26).

No causative organism identified sepsis is commonly encountered in critically ill adults,
children and especially neonates (27). Sepsis pathogens may never be identified in this

so called “forgotten cohort” for at least four reasons (28): 1) administration of antibiotics
before cultures; 2) lack of testing for viruses; 3) limitations of current clinical diagnostic
tools; and 4) contribution of a non-infectious systemic inflammatory response. A large
(n=1001) prospective cohort study of adult sepsis patients reported culture-negative sepsis
in 41.5%. In adjusted analyses, identification of a pathogen was not independently
associated with mortality in this study (29). A 2016 epidemiologic investigation that
included 6,843,279 patients hospitalized for sepsis reported negative cultures in 47.1%.
As compared to patients with culture documented infection, those with culture negative
sepsis had more comorbidities, acute organ dysfunctions and higher risk of mortality (OR,
1.75; 95% ClI, 1.72-1.77) (30). Similarly, another large epidemiology study of 5,033,257
patients hospitalized with severe sepsis reported that patients with unknown or unreported
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organisms (61.5% of the cohort), had a mortality of 36% as compared to 27% among
patients with identified pathogens (28). Such data challenge antimicrobial de-escalation and
antimicrobial stewardship programs (27), and provide impetus for development of novel
pathogen detection diagnostics based on the host-response to infection, e.g. (31-34).

Both pure viral infections (e.g.SARS-CoV2, herpes simplex) and pure bacterial infections
(e.g. M. meningitides, methicillin resistant S. aureus, multiple drug resistant organisms)
can be deadly and long-term debilitating, but related to different clinical contexts and
pathophysiologies. In a retrospective cohort investigation that examined 19,361 adults
hospitalized for respiratory infection, 32.9%, 17.8%, and 5.6% demonstrated laboratory
confirmed pure viral infection, pure bacterial infection, and viral-bacterial co-infection
respectively. In the latter cohort, after propensity matching, need for ICU admission and
30-day mortality were significantly higher (35). A generally (but not exclusively) more
vigorous host-response (dysoxia; inflammation) to bacterial/fungal infections compared to
viral infections may explain potentially greater PICU resource use to support dysfunctional
organs in bacterial/fungal septic shock.

A strength of this LAPSE ancillary investigation involves data prospectively collected from
12 tertiary PICUs in the United States. We report associations of sepsis pathogen groups
with PICU resource utilization for treatment of sepsis, in addition to patient-centered,
clinically meaningful outcomes including mortality as well as functional status and HRQL
morbidity during the first month following PICU admission for septic shock. The key
limitation of this secondary analysis of the LAPSE cohort, is near certainty of type 2
statistical errors in terms of identifying differences among pathogen type groups with
relatively small numbers for the primary outcome measures. For the total LAPSE cohort of
389, mortality or HRQL scores persisting more than 25% below baseline occurred in 37% of
the cohort. To assess an intervention with a relative treatment effect (difference) of 25%, a
0.05 and power 0.9, (and a single comparison) would require 568 patients in each treatment
arm (comparison group). Similarly, multiple comparisons without correction increase the
likelihood of type 1 statistical errors. Another important limitation of the current study
relates to significant number of missing HRQL assessments at the one-month follow-up. For
example, we specify that 62% of patients died or exhibited persistent, serious HRQL one-
month following hospital admission for sepsis, but this percentage is based on a denominator
of 259. Regrettably, we do not know the status of 130 patients with no HRQL information

at follow-up. Because we combined the various viral and bacterial/fungal pathogens due

to the limited number of patients with each individual pathogen group, we were unable to
address differential outcomes attributable to specific pathogens. Additionally, we did not
discriminate the focus of infection as a potential confounder in the current analysis. Children
enrolled in LAPSE all carried diagnoses of community-acquired septic shock. Accordingly,
the present report may not be applicable to hospital-acquired septic shock.

In conclusion, this secondary analysis of the LAPSE database identified no statistically
significant association of sepsis pathogen types with composite mortality and morbidity
outcomes assessed approximately one-month following PICU admission for septic shock.
However, pathogen type may be associated with PICU resources employed to treat sepsis
organ dysfunction. Significant mortality and functional or HRQL morbidity, were noted
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among all sepsis pathogen types, including children with sterile cultures and negative PCR
surveillance for potential viral pathogens.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research In Context

. Septic shock is classically associated with bacterial infection but can also
occur with viral infection and in the absence of documented infection.

. Detailed pediatric septic shock clinical and outcomes data have not been
reported in relation to pathogen type.

. We hypothesized that septic shock involving documented bacterial infections
would be associated with increased illness severity, critical care resource
utilization, and mortality and morbidity assessed one month following
hospital admission.
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At The Bedside
. Septic shock may occur with bacterial, or viral infections or in the absence of
documented infection.
. Regardless of pathogen group, children with septic shock exhibit significant
deterioration of functional status and HRQL.
. Septic shock involving bacterial infections may be associated with greater

PICU resource utilization.
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Enrolled Cohort

(n=389)
No Causative Pure Viral Pure Bact/Fung Bact/Fung And Baseline
Organism Ident Infections Infections Viral Co-infect Entire Cohort
(n=103) (n=91) (n=125) (n=70) (n=389)
No Causative Pure Viral Pure Bact/Fung Bact/Fung And Month 1/ Discharge
Organism Ident Infections Infections Viral Co-infect FSS/Death Assessed
(n=102) (n=90) (n=124) (n=68) (n=384)
No Causative Pure Viral Pure Bact/Fung Bact/Fung And Month 1
Organism Ident Infections Infections Viral Co-infect HRQL/Death Assessed
(n=76) (n=51) (n=80) (n=47) (n=254)

Figure 1.
Patient Flow Diagram

Pathogen Type (infection status at admission) data were collated from uploaded
microbiology reports. Only reports collected on or before Day 1 are considered. If a patient
had no upload on or before Day 1, then the patient was classified as not having an infection
at PICU admission.

Abbreviations: Ident, Identified; Bact/Fung, Bacterial/Fungal; Co-infect, Co-infection
FSS, Functional Status Scale; HRQL, health-related quality of life
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TABLE 1.
Baseline Characteristics of the Study Population by Pathogen Type
1
Pathogen Type
Characteristic No Causative Pure Viral Pure Bacterial/ Bacterial/Fungal P-value
Organism Identified Infections Fungal Infections And Viral Co-
(N=103) (N=91) (N=125) infections
(N=70)
Demographics
Female [n (%)] 53 (51.5) 41 (45.1) 58 (46.4) 26 (37.1) 0 3374
0-12 months 16 (15.5) 19 (20.9) 15 (12.0) 17 (24.3)
13-24 months 7(6.8) 14 (15.4) 9(7.2) 10 (14.3)
2-4 years 19 (18.4) 18 (19.8) 23 (18.4) 10 (14.3)
5-7 years 11 (10.7) 11 (12.1) 11 (8.8) 10 (14.3)
8-12 years 17 (16.5) 10 (11.0) 35(28.0) 10 (14.3)
13-17 years 33(32.0) 19 (20.9) 32 (25.6) 13 (18.6)
Age, Median [Q1, Q3] 7.7[2.6,13.5] 4.3[1.1,10.6] 8.3[3.1,13.3] 4.111.0,10.7] 0 0065
Clinical Characteristics
Immunocomp [n (%)] 16 (15.5) 11 (12.1) 29 (23.2) 12 (17.1) 0 1854
2 4
PMCA Category” [n (%)] 0.430
Non-Chronic 52 (50.5) 46 (50.5) 60 (48.0) 31(44.3)
Non-Complex Chronic 5(4.9) 8(8.8) 3(2.49) 4 (5.7)
Complex Chronic 45 (43.7) 37 (40.7) 62 (49.6) 35 (50.0)
PRISM Ill‘g(mean +SD) 114+84 116+8.1 129+8.3 118+75 0.5605
PELOD-2 (mean + SD) 8.7+3.8 85+3.2 9.1+3.9 95+43 0 8255

Abbreviations: PCR, polymerase chain reaction; Bact, bacterial; Infect, infection; Amer, American; Immunocomp, immunocompromised; PMCA,
Pediatric Medical Complexity Algorithm category; PRISM Il Pediatric Risk of Mortality, Version 111; PELOD-2, Pediatric Logistic Organ

Dysfunction, Version 2.

The entire LAPSE cohort is considered in this table (n=389). In total 14 patients encountered fungal infections, 9 with concurrent bacterial
infections, 4 with concurrent bacterial+viral infections, and 1 with a concurrent viral infection.

ZChronic comorbid conditions were assessed using the Pediatric Medical Complexity Algorithm (PMCA) for a three-year period prior to and
including the index septic shock admission.

3PRISM 111 variables were collected during a modified 6-hour window of 2 hours prior to PICU admission through 4 hours post PICU admission.

4_
Fisher’s exact test

5KruskaI-WaIIis test

Pathogen Type (infection status at admission) data were collated from uploaded microbiology reports. Only reports collected on or before Day 1 are
considered. If a patient had no upload on or before Day 1, then the patient is classified as not having an infection at PICU admission.

Pediatr Crit Care Med. Author manuscript; available in PMC 2023 August 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Salud et al.

Most Commonly Documented Organisms by Admission Pathogen Groups

Pathogen Type Count (%)
Viral 91
Rhinovirus / Enterovirus 45 (49%)
Influenza 17 (19%)
Respiratory syncytial virus 13 (14%)
Parainfluenza 8 (9%)
Metapneumovirus 7 (8%)
Bacterial / Fungal 125
Staphylococcus aureus 23 (18%)
Methicillin resistant Staphylococcus aureus | 16 (13%)
Streptococcus pyogenes 14 (11%)
Escherichia coli 12 (10%)
Kilebsiella pneumoniae 10 (8%)
Pseudomonas aeruginosa 10 (8%)
Bacterial / Fungal with Viral 70
Bacterial / Fungal
Staphylococcus aureus 19 (27%)
Pseudomonas aeruginosa 13 (19%)
Streptococcus pyogenes 12 (17%)
Hemaophilus influenzae 7 (10%)
Streptococcus pneumoniae 5 (7%)
Viral
Rhinovirus / Enterovirus 30 (43%)
Respiratory syncytial virus 17 (24%)
Influenza 11 (16%)
Adenovirus 9 (13%)
Coronavirus 6 (9%)
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