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1 | BACKGROUND

Background: Knowledge of infections leading to sepsis is needed to develop
comprehensive infection prevention and sepsis, as well as early recognition and
treatment strategies.The aim of this study was to investigate the etiology of sepsis
and evaluate the proportion of respiratory viral pathogens in infants under two years
of age with possible sepsis.

Methods: The prospective study was performed in two years. Multiplex reverse
transcriptase polymerase chain reaction (RT-PCR) was performed to detect viral
pathogens. All patients who were included in this study had sepsis symptoms as
defined by the Surviving Sepsis Campaign.

Results: We compared 90 patients with sepsis into three groups as patients (n = 33)
who had only viral positivity in nasopharyngeal swab, patients (17) had proven
bacterial infection with or without viral infection, and patients (40) without the
pathogen detection. Human rhinovirus (16.7%) and influenza (7.8%) were the most
commonly seen viruses. A cough was more common in the viral infection group than
other groups (P=0.02) and median thrombocyte count was lower in the bacterial
infection group than the others (P =0.01). Patients having bacterial sepsis had the
longest duration of hospitalization than the other groups (P = 0.04). During winter and
spring seaons, patients with sepsis had more viral infection; however, in summer and
autumn period, patients were mostly in a state that we could not prove infection
agents (P =0.02).

Conclusions: Our results suggest that respiratory tract viruses may play an important
role in patients with sepsis and they should be kept in mind, especially during winter
and spring seasons. In overall infection, viral respiratory viruses as a single pathogen

with a detection rate of 36.6% in sepsis etiology.
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bacterial, viral, or fungal. Culture and nonculture-based diagnostic

methods might be helpful for identification of these pathogens.®

Sepsis results from a wide spectrum of infectious agents and is a very
common cause of mortality and morbidity worldwide. It leads to 7.5
million annual deaths in children under 5 years of age.l? Previously,
in 2012, sepsis was defined as systemic inflammatory response
syndrome (SIRS) in the presence of or as a result of suspected or

proven infection by the Surviving Sepsis Campaign. Infection could be

Various viruses could cause sepsis, which are influenced by age and
underlying immune status.*” Respiratory viral infections (RVIs)
among infants can cause morbidity and mortality.® Limited data exist
on their proportion in sepsis. Numerous cases of clinical deteriora-
tion sepsis remain without bacterial evidence. Thus, viruses may also

be considered as causative pathogens.**
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Respiratory viruses are ubiquitous in the surroundings of the
children and are the most common source of respiratory infection
among healthy and immunocompromised individuals. Several re-
spiratory viruses may also cause severe respiratory disease mainly in
infants but also in children. These viruses are well known as influenza
viruses, respiratory syncytial virus (RSV), coronavirus (CoV), human
metapneumovirus (hMPV), parainfluenza viruses type 1 to 3
(PIV 1-3), adenovirus (AV), enteroviruses (EV), human rhinovirus
(hRV), and human bocavirus (hBoV).”*° Despite their clinical
expansiveness, RVIs are usually not considered to be of clinical
significance among septic patients. Influenza is one of the most
common causes of viral sepsis in children with the highest rate of
hospitalizations and the number of death.!!

The management of pediatric sepsis should be arranged accord-
ing to the age, the immune capacity of child and severity, site, and the
source of the infection.! Currently, there are few studies about the
etiology of nosocomial or community-acquired sepsis in children.?3
The aim of the current study was to evaluate the proportion of
respiratory viral pathogens in infants under two years of age with

possible sepsis.

2 | METHODS

2.1 | Study population

The prospective study was performed at Hacettepe University
Medical Faculty Ihsan Dogramaci’s Child Hospital in Turkey between
December 2014 and December 2016. It is a tertiary care hospital
with 250 acute-care beds and 215 000 admissions each year and also
it includes a bone-marrow transplant unit. All patients who were
included in this study had sepsis symptoms as defined by the
Surviving Sepsis Campaign in 2012.3 Information recorded includes
clinical and demographic characteristics, medical history, complaints
on admission, physical examination, laboratory findings, type of
infection (bacteremia and pneumonia), duration of hospitalization,
and prognosis. Nasopharyngeal swab specimens were collected from
90 pediatric patients with sepsis aged between 1 and 24 months. The
virology department of our hospital processes all clinical specimens
from pediatric departments. Airway secretions were obtained by a
nasopharyngeal swab and analyzed using multiplex reverse tran-
scriptase polymerase chain reaction (RT-PCR) to detect viral
pathogens within 72 hours of initiation of antibiotic therapy. Patients
who died during the treatment were included in the assessment as
infection-related mortality if the death had been caused by the
infection.’* All samples from infants aged between 1 and 24 months
with suspected sepsis received at the microbiology laboratory and
tested for respiratory virus infections during the study period were
eligible for inclusion. Newborns, patients older than 24 months or
without sepsis diagnosis were excluded. Samples that did not have
test results, because of failure of PCR or insufficient sampling, were
evaluated as a loss to follow-up.

Blood was collected and inoculated into the BACTEC aerobic
culture bottle (BD BACTEC blood culture system) before antibiotic

administration in the first hour of patient evaluation. Urine culture
was collected from all patients and cerebrospinal fluid culture was
sent for patients who had any sign of meningitis.

Community-acquired sepsis (CAS) was defined as the presence of
positive blood culture and SIRS criteria before or within 48 hours of
hospital admission. Hospital-acquired sepsis (HAS) was defined as
new-onset sepsis after 2 days of hospital admission.*’

Empirical therapy was defined as therapy instituted before
microbiological evidence of infection. Empirical therapy was switched
according to susceptibility tests if the pathogen was resistant to
empirical therapy.

The study was approved by the Ethical Committee of the
Hacettepe University (Number: GO 15/503-16). Informed consent

was obtained from the parent or legal guardian of each participant.

2.2 | Respiratory virus detection

Specimens were received from inpatient infants having sepsis
symptoms and analyzed by multiplex RT-PCR to detect viral
pathogens. We tested samples for 15 viruses (influenza virus A-B,
PIV 1-2-3, Human adenovirus, RSV A, RSV B, CoV, EV, hRV, hBoV,
CoV 229/NL63, and CoV OC43/HKU1). Nucleic acid isolation was
performed by a Gene All Ribospin vRD Il Isolation Kit, Seoul, Korea.
The real-time PCR method was carried out by a Seegene RV16

Detection Kit, Seoul, Korea.

2.3 | Statistical analysis

Statistical analyses were performed using IBM SPSS for Windows
version 20.0 (Chicago, lllinois). Descriptive statistics were used to
summarize the participants’ baseline characteristics, including med-
ians, minimum-maximum for continuous variables and numbers, and
total percentages for categorical variables. The Kruskal-Wallis test
was used to compare the baseline characteristics of categorical
variables (age, duration of hospital day, and laboratory findings in
Tables). Comparisons between groups for categorical variables
(season, gender, and symptoms and clinical findings in Tables) were
made using the Chi-square (%) test. Statistical significance was
defined as P values less than 0.05. Since we could not predict the
patient count for the study at the beginning, we did a power analysis
at the end of the study. When assessed for the presence of factors
among seasons, the power was 84.5%.

3 | RESULTS

Total of 90 infants with sepsis were enrolled in this study during the
24-months study period. Nasopharyngeal swabs were collected from
all the patients. We compared patients among three groups as
patients (n=33) who had only viral positivity in nasopharyngeal
swab, patients (n=17) who had proven bacterial infection (bacter-
emia and meningitis) with or without viral infection, and patients

(n = 40) without pathogen detection (viral or bacterial). No patient
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had a urinary tract infection. The median age of the groups were
5 months (minimum-maximum; 1-23), 6 months (minimum-maximum;
1-20), and 3.5 months (minimum-maximum; 1-21), respectively. Most
patients were male in all three groups. No statistically significant
differences were found between the groups in terms of gender
(P=0.19) and age (P =0.36) (Table 1).

In viral infection group, 30.3% (n = 10) of patients had no underlying
disease, the most frequent underlying disease was prematurity (24%,
n = 8). In the bacterial infection group, gastrointestinal and immunode-
ficiency diseases were commonly seen at the same rate (23.5%, n = 4)
and only %11.8 of patients had no underlying disease. In no proven
infection agent group, neurological (25%, n = 10) and immunodeficiency
(20%, n=8) disease were most common underlying disease and only
12.5% of patients had no underlying disease.

According to seasonal distribution, in winter and spring, patients
with sepsis mostly had viral infection; however, in summer and

autumn, patients were mostly in which we could not prove infection

TABLE 1 Demographic characteristics of patients

Isolated Proven No
viral bacterial pathogen
infection infection detection
(n=33) (n=17) (n = 40) P value
Age at sepsis 5(1-23) 6 (1-20) 3.5(1-21) 0.19
evaluation,
months®
Male/female 16/17 10/7 26/14 0.36
Underlying NA
diseases®
Any 10 (30.3) 2 (11.8) 5(12.5)
Immunodeficiency 3 (9.1) 4 (23.5) 8 (20)
Metabolic 3(9.1) 1(5.9) 5(12.5)
Neurologic 2 (6.1) 2 (6.1) 10 (25)
Prematurity 8 (24.2) 1(5.9) 6 (15)
Cardiac 4 (12.1) 1(5.9) 2 (5)
Gastrointestinal 1(3) 4 (23.5) 2 (5)
Others* 1(3) 2 (6.1) 2 (5)
Season® 0.02
Winter 8 (66.7) 2 (16.7) 2 (16.7)
Spring 11 (42.3) 5(19.2) 10 (38.5)
Summer 1(6.7) 2 (13.3) 12 (80)
Autumn 13 (35.1) 8 (21.6) 16 (43.2)
Duration of 12 (1-89) 28 (1-158) 15 (1-184) 0.04
hospital, day®
PICU stay® 15 (45.5) 7 (41.2) 16 (40) 0.8
Infection-related 4 (12.1) 2 (11.8) 5(12.5) 0.99

death®

Abbreviations: NA, nonapplicable; PICU, pediatric intensive care unit.
®Values were given at median (min-max).

bValues were given at percentage.

*Hematological, nephrological disease, chronic lung diseases, and
malignancy.

WiLEYy—L2

[doumacor ]
MEDICAL VIROLOGY

agents. The seasonal distribution was significantly different between
the three groups (P=0.02). Empirical therapy was started to all
patients and switched according to the test results and clinical status
of patients. Patients with bacterial sepsis had the longest duration of
hospitalization (median; 28 days), although pediatric intensive care
unit (PICU) stay rates and infection-related mortality rates were not
different between groups. Overall mortality rate was 18.8% (n=17)
and the infection-related mortality rate was 12.2% (n=11). Four
patients with RVIs, five patients with no confirmed infection, and two
patients with both bacteremia and RVI died. However, there was a
statistically significant difference between groups in terms of
duration of hospitalization (P = 0.04; Table 1).

Symptoms and clinical findings of patients are presented in
Table 2. A cough was the only symptom that had statistical
significance between groups (P =0.02), with the highest rate in the
viral infection group (36.4%, P=12). In laboratory findings of
patients, median thrombocyte count was lower in the bacterial
infection group than the others (P = 0.01). There was no difference in
other parameters (white blood cell count, active prothrombin time,
international normalized ratio, d-dimer, and C-reactive protein; Table
3). Total of 11 patients with infection-related mortality, five of them
had no infection agent and only one of them had thrombocytopenia,
on the other hand, six of them had infectious agents and five of them
had thrombocytopenia (three patients with viral infection and two
patients with both bacterial and viral infection). However, 24.2% of
patients had thrombocytopenia in viral infection, 25% of patients had
thrombocytopenia in not proven infectious groups, and 58.8% had
thrombocytopenia in the bacterial infectious group (P =0.02).

Age, season, hospitalization duration, cough, and thrombocyte
counts were evaluated with multivariate analysis. It was found that
an only cough increased the risk of having a viral infection 4.1-fold
(95% Cl: 1.4-11.8).

In addition, we evaluated patients in two groups as HAS (40%,
n=236) and CAS (60%, n=54). No difference was found between two
group in terms of age, sex distribution, season, duration of hospitaliza-
tion, PICU stay, infection-related mortality rate, and viral infection rate.
However, 31.5% (n = 17) of patients in the CAS group had no underlying
disease, and in the HAS group all the patients had several underlying
diseases such as prematurity (27.8%) and neurological diseases (19.4%).
There was the statistically significant difference between groups with
regard to bacterial bloodstream infection rate (P=0.001). In the HAS
group 33.3% (n=12) patients had bacteremia, whereas in the CAS
group only 5.6% (n = 3) patients had bacterial infection. Viral infection
rates were equal in groups (Table 4). Twenty-seven (30%) patients

received antibiotics before the sepsis diagnosis.

4 | DISCUSSION

We prospectively evaluated a group of infants for RVIs from
one month to two years with possible sepsis in our tertiary hospital.
Virus detection in pediatric departments is an important issue,

which has been considered to contribute to successful antibiotic
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TABLE 2 Symptoms and clinical findings of patients
Isolated viral infection (n = 33) Proven bacterial infection (n=17)  No pathogen detection (n=40) P value
Complaints on admission
Diarrhea 5(15.2) 2 (11.8) 1(2.5) 0.11
Feeding intolerance 3(9.1) 2(11.8) 8 (20) 0.39
Emesis 7 (21.2) 1(5.9) 6 (15) 0.36
Somnolence 3(9.1) 1(5.9) 5(12.5) 0.71
Grunting 2(6.1) 0 4 (10) 0.22
Rhinorrhea 3(9.1) 0 1 (2.5) 0.19
Cough 12 (36.4) 2 (11.8) 5(12.5) 0.02
Others* 5(15.2) 1(5.9) 7 (17.5) 0.28
Temperature instability 0.32
Hypothermia (< 36) 0 1(5.9) 1(2.5)
Fever (> 38) 33 (100) 16 (94.1) 39 (97.5)
Respiratory signs
Tachypnea 12 (36.4) 2 (11.8) 8 (20) 0.10
Cyanosis 2 (6.1) 0 1 (2.5) 0.39
Bradipne 0 1(5.9) 0 0.18
Apnea 1(3) 0 1(2.5) 0.64
Respiratory distress 18 (54.5) 6 (35.3) 19 (47.5) 0.43
Rales/rhonchi 13 (39.4) 5(29.4) 14 (35) 0.78
Gastrointestinal signs
Abdominal distension 0 1(5.9) 1 (2.5) 0.32
Hepatosplenomegaly 4 (12.1) 0 6 (15) 0.10
Abdominal tenderness 0 0 1 (2.5) 0.44
Neurological signs
Fontanel bulging 2 (6.1) 1(5.9) 1(2.5) 0.71
Neck stiffness 1(3) 0 0 0.36
Dermatological signs
Maculopapular 0 0 2 (5) 0.19
Petechiae/ecchymosis 2 (6.1) 1(2.5) 0.39
Cutis marmorata 5(15.2) 2 (11.8) 3(7.5) 0.57
Cardiac signs
Hypotension 4 (12.1) 4 (23.5) 5(12.5) 0.53
Tachycardia 7 (21.2) 2 (11.8) 3(7.5) 0.22

“Rash, hypothermia, hypoactivity, all values were given at percentage.

stewardship, provided that specific and ratified algorithms can be
implemented in the clinical route.*® Although evidence is still lacking
that the use of multiplex RT-PCR to detect respiratory viruses
provides a medical or economic benefit to pediatric patients,
potential benefits from virus detection may arise from the early
implementation of effective isolation, infection control measures to
prevent the viral spread, and also to prevent the use of unnecessary
antibiotics. The frequency of RVIs observed in this study seemed to
be twice as much as the proven bacterial sepsis. However, the

distinction between viral and bacterial sepsis with clinical and/or

laboratory findings is too difficult. Cases with RVIs could not be
differentiated from cases with positive bacterial blood culture or
those with clinical sepsis by clinical presentation. But, RVIs generally
presented with respiratory symptoms, albeit their clinical character-
istics, were heterogeneous. When compared with bacterial infec-
tions, the only cough occurred more than in viral infections. Our
study adds to the view that white blood count and C-reactive protein
are not suitable to differentiate bacterial from viral infections. On the
other hand, thrombocytopenia was more common in cases with

proven bacterial infections. A decrease in thrombocyte count is often
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Isolated viral infection (n=33) Proven bacterial infection (n=17) No pathogen detection (n=40) P value

White cell blood, cell/mL 10 600 (1700-35 000) 6200 (1500-25 600) 11400 (900-333 000) 0.40
Platelets, cell/mL 251000 (19 000-572 000) 110000 (5000-722 000) 323000 (19 000-726 000) 0.01
aPTT 32.5 (13.7-160) 31.5 (10-43) 28 (17-138) 0.73
INR 1.3 (0.9-10) 1.2 (0.9-1.5) 1.3 (0.8-11.1) 0.72
D-dimer 1.8 (0.3-34) 7 (1.2-23) 3.5 (0.8-33) 0.19
CRP 2.2 (0.1-29) 3.8 (0.1-41) 1.1 (0.1-29) 0.11
Radiological findings

Abnormal radiological findings 21 (63.6) 7 (41.2) 23 (57.5) 0.31

Abbreviations: aPTT, active prothrombin time; CRP, C-reactive protein; INR, international normalized ratio.

2Values were given at median (min-max).
bValues were given at percentage.

seen in patients who developed severe sepsis as well as the
development of thrombocytopenia during a septic episode, which is
recognized to be associated with mortality and morbidity.?”:18
Therefore, bacterial sepsis should be strongly considered in the
differential diagnosis of patients with thrombocytopenia and clinical
sepsis findings.

Twenty-seven (30%) patients received antibiotics before the
sepsis diagnosis. This could interfere blood culture tests for bacteria.
For this reason, CDC recommends obtaining cultures before starting
antimicrobial therapy.t?

Common respiratory viruses usually show the typical seasonal
distribution in temperate climates. The best examples are RSV, influenza
A, and occasionally hMPV, which usually peak during the winter
months.2%22 In our study, most of the patients with sepsis diagnosed
RVIs in winter and spring seasons. During the two year follow-up
period, hRVs were seen throughout all seasons; RSV, influenza, and CoV
were seen all seasons except summer. Having sepsis caused by viral
infections, mostly in winter, could be explained due to respiratory virus
epidemics, which are often seen in winter-like influenza and photo-
periodicity influence on leukocyte function and relative D vitamin
deficiency in wintertime which has an important role in the modulation
of both innate and cellular immune responses.?2>

We found that RV infections were seen throughout the year,
especially in autumn and spring when we evaluated only patients
with RV infection. Studies from our country indicated that RV
infections were seen during all year. Giilen et al found that RV
infections were detected especially winter and spring and in another
study RV infections seen more frequently in early spring and
winter.2¢27

The causes of sepsis are so important for the duration of
hospitalization and the severity of the disease. In our study, patients
had bacterial sepsis who had the longest duration of hospitalization
(median; 28 days), although pediatric intensive care unit (PICU) stay
rates and infection-related mortality rates were not different
between groups. There was the statistically significant difference
between groups in terms of duration of hospitalization (P = 0.04).

This could be related that patients with bacteremia had longer

antibiotic treatment duration. In addition to this, patients with RVIs
had same infectious mortality rate and PICU stay rate showed us
that we should consider patients with sepsis in terms RVIs due to
the same rate of mortality and PICU stay. Miggins et al investigated
critically ill patients in the USA and detected that viral infections
may play a significant yet unrecognized role in overall outcomes of
ICU patients.?® In our study, hRV and influenza were the most
commonly seen viruses with the rate of 16.7% and 7.8%,
respectively (Figure 1). It was reported that influenza causes an
increased risk of sepsis in the literature.?® Also, we know that hRV
are associated with severe respiratory infections in patients with
immunocompromised or chronic lung disease.?’ Sepsis caused by
hRV is rarely reported by now. Kim et al stated that 17% of patients
had sepsis from all of the patients with confirmed hRV infection.°
Also, we had few patients with prematurity or congenital cardiac
disease in which underlying diseases are a risk for RSV infection.
Taking the detection rates of each RVIs, it is possible to conclude
that infection by some viruses can lead to clinical findings of sepsis
in infants. The results show that the identification of RVs in infants
with sepsis is frequent and this is really important for several
reasons such as respiratory isolation and specific therapeutics as in
influenza infections. However, the study design does not allow
inferring in a causal relationship since there is no control group
without sepsis. It is possible that in some cases the identified
viruses are not the cause of the symptomes. It is also possible that in
the cases which received antibiotics before the collection of blood
cultures, the cause of the infection might still be bacteria, even
when in RVs detection.

With a wide range of clinical findings in virus-related sepsis, cough
has increased the risk of having a viral infection 4.1-fold in patients with
sepsis in our study population. Kidszun et al showed that increasing
episode of apnea, bradycardia, and respiratory deterioration were more
common in neonates with detected of RVIs treated for possible of
bacterial sepsis.* They emphasized that septic infants with the need for
prolonged or increased respiratory support, RVIs should be kept in
mind. Our result supported that patients presenting with a cough should

be evaluated for respiratory tract viruses in sepsis.
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TABLE 4 Demographic characteristics of patients according to community and healthcare-associated sepsis
All
patients Community-acquired Healthcare-associated
(n=90) sepsis (n =54) sepsis (n = 36) P value
Age at sepsis evaluation, months? 5 (2-5) 4 (1-4) 5 (3-5) 0.45
Male/female 52/38 29/25 23/13 0.45
Underlying diseases®
Any 17 (18.9) 17 (31.5) 0
Immunodeficiency 15 (16.7) 9 (16.7) 6 (16.7)
Metabolic 9 (10) 8 (14.8) 1(2.8)
Neurological 14 (15.6) 7 (13) 7 (19.4)
Prematurity 15 (16.7) 5(9.3) 10 (27.8)
Cardiac 7 (7.8) 4 (7.4) 3(8.3)
Gastrointestinal 7 (7.8) 2 (3.7) 5(13.9)
Chronic lung 2(2.2) 1(1.9) 1(2.8)
Others 6 (6.6) 3 (5.5) 3(8.3)
Season® 0.29
Winter 12 (13.3) 9 (16.7) 3(8.3)
Spring 26 (28.9) 18 (33.3) 8 (22.2)
Summer 15 (16.7) 7 (13) 8 (22.2)
Autumn 37 (41.1) 20 (37) 17 (47.2)
Duration of hospitalization, day® 14 (1-184) 15,5 (1-184) 18 (1-157) 0.23
PICU stay® 38 (42.2) 26 (48.1) 12 (33.3) 0.24
Infectious related-death® 11 (12.2) 6(11.1) 5(13.9) 0.74
Bacterial infection®
Blood culture positive® 15 (16.7) 3 (5.6) 12 (33.3) 0.001
CSF culture positive® Meningococcus Staphylococcus epidermidis 211 211 000
Results of respiratory viral test®
Negative 45 (50) 27 (50) 18 (50) 0.5
Positive 45 (50) 27 (50) 18 (50)
Rhinovirus 15 11 4
Influenza 7 6 1
Coronavirus 5 3 2
Parainfluenza 3 5 2 S
RSV 4 1 3
Metapneumovirus 2 1 1
Multiple 4 3 1
Bocavirus 2 0 2
Adenovirus 1 0 1

2Values were given at median (min-max).
bValues were given at percentage.

In all pediatric age groups, RVIs account for 0.6% to 5% of
nosocomial infections and 23% to 35% of all hospital-acquired infection
in children are caused by a virus.3* In our study, we compared patients
according to two groups of hospital-acquired sepsis and community-
acquired sepsis. RVIs were seen as similar between the groups. A study

in critically ill patients showed that when a viral infection was present
either alone or during the same hospitalization as a bacterial infection, it
is associated with an increased risk of mortality, pneumonia, acute
respiratory distress syndrome, respiratory failure, diarrhea, sepsis, and
septic shock. This study also concluded that coincident infections
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showed the strong association with all adverse outcomes.?® In our
study, duration of hospitalization, PICU stay, and infection-related
mortality death were similar, but there was the statistically significant
difference between groups with regard to bacterial bloodstream
infection rate (P =0.001).

It is possible to have more confidence to detect the actual
prevalence of RV infection. However, the application of sensitive
PCR-based detection techniques immediately led to a dilemma about
the prevalence of asymptomatic infection with RV. In our study, the
high frequency of RV could be attributed to its colonization, a
mechanism for long-term survival of the RV in the nares in the
absence of infection.®? It could be detected coincidental, however, all
of our patients had sepsis. It can be considered that 54% (n =8) of
patients with RV in their nasopharyngeal swab had the bacterial
infection at the same time.

Twenty-seven (30%) patients received antibiotics before the
sepsis diagnosis. This could interfere with blood culture tests for
bacteria and for this reason we had found, CDC recommends to
obtain cultures before starting antimicrobial therapy.

Our study has also some limitations including the small sample
size and one-center results because viral infection rates appear to
vary substantially between different centers based upon limited prior
reports in infants. Another limitation is that detection of nucleic acid
from the respiratory tracts of infants could represent false-positive
results, prolonged shedding from a precede infection, or even
colonization rather than acute infection. Another limitation is that
we did not obtain respiratory samples specifically at the beginning of
clinical findings of sepsis in our outpatient population, we were able
to collect the specimens upon admission to the emergency depart-
ment. Despite many of these limitations, this is the first infant
population study that has documented RVIs among patients with
sepsis from our country.

Identification of the causative pathogen provides an opportunity
to select the ideal treatment that improves survival rates, overall
patient outcomes, reduces hospitalization duration, and overall
hospital costs.>® As well as further research should focus place of
RVIs in sepsis, whether viruses are a cause of sepsis or are they

colonization in the nasopharynx. This could solve with a prospective
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study with serial quantitative PCR analyses in asymptomatic, septic,
and ill but nonseptic children. We believe that our conclusion, which
is having significant viral etiology in patients with sepsis is under-
diagnosed by clinicians, is warranted. Diagnosing RVIs early may be
of help for the clinical decision and treatment strategies.
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