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Hospital Outbreak of Respiratory Syncytial
Virus in Neonatal Intensive Care Unit. What
is the Risk of Admitting External Patients?

Abstract

Introduction: Acute viral bronchiolitis caused by Respiratory Syncytial Virus (RSV)
may be a manifestation of high severity in ICU-Neonatal patients. The metropolitan
region of Campinas registered in 2017, a seasonal epidemic of RSV. The Maternity
Hospital of Campinas reported an outbreak of the virus in the same period.

Objective: It was to report an outbreak of RSV occurring in the Neonatal ICU
and to discuss the risk of contact of premature and vulnerable newborns with
community-acquired viruses.

Methods: Data collection from the evaluation of patient charts with positive nasal
lavage for RSV from April to July 2017 at Campinas Maternity and analysis of clinical
factors, severity and prognosis of patients. Statistical analysis will be performed
with chi-square in the categorical variables and t-student for the continuous
variables comparing the newborn (NB) group from the community (external) and
infected in the hospital (internal). p<0.05 was considered significant.

Results: There were 44 patients with RSV in the period, of whom 32 were external
and 12 were internal. The mean Gestational Age of the external ones was 38 weeks
and 2 days while the internal gestational age was 29 weeks and 1 day (p<0.001).
The hospitalization time was higher in the inpatients (p<0.001). A death associated
with infection occurred in the inpatients group. Patients from the community are
mostly term-born, with no comorbidities and had a more favorable clinical course.
Neonates infected with RSV at the hospital have several risk factors for poor
prognosis, with a 13.5% mortality rate reported in the literature.

Conclusion: Therefore, it is important to discuss the exposure of this population to
community-based infectious agents, mainly viral, and the risk of accepting patients
from the community to be admitted to the neonatal ICU.
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Introduction

Respiratory syncytial virus (RSV) is the main etiological agent
responsible for respiratory tract infection in newborns (NB),
infants and children [1]. The typical clinical picture of the infection
includes nasal congestion, coryza, fever, cough, tachypnea, and
dyspnea accompanied by wheezing, characteristic of bronchiolitis
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and the most common complication of the disease [2]. The
main risk factors for developing severe conditions in infants are
prematurity, congenital heart disease, chronic lung disease of
prematurity and immunodeficiencies [3,4].

The virus has an incubation period of 4 to 6 days and high
transmissibility, with the capacity to remain viable on surfaces for
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hours [5]. Therefore, in the seasonal period hospital outbreaks
are frequent [6].

RSV outbreaks have great relevance in hospital settings, especially
in neonatal ICU, where there are a large number of vulnerable
patients and a high risk of in-hospital cross-transmission [6].
The number of outbreaks in neonatal ICU by viral infections is
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significant and the RSV accounts for 17.19%, according to the
literature [7]. Neonates infected with RSV at the hospital have
several risk factors for poor prognosis, with 13.5% mortality [7].

The metropolitan region of Campinas registered, in 2017, an RSV
epidemic in the seasonal period (Secretaria de Saude-Campinas)
[8]. During this period, the Maternity Hospital of Campinas
admitted 32 NB infected with RSV and recorded an outbreak of
12 cases of in-hospital transmission.

The objective of this study was to report an outbreak of RSV
occurring in the Neonatal ICU and to discuss the risk of contact of
premature and vulnerable newborns with community-acquired
viruses.

Methods
Study design

From the retrospective review of medical records, data were
collected to analyze clinical factors, severity, and prognosis.
The variables included were: gestational age (GA), birth weight,
presence of comorbidities, signs, and symptoms, length of
hospital stay, use of mechanical ventilation, use of mechanical
ventilation, use of vasoactive drugs, laboratory abnormalities
and clinical outcome discharge or death). Based on the collected
data, it was decided to divide the infected population into two
groups: those who were infected in the community (external)
and those who were infected in the unit, who was hospitalized
from birth (internal).

This study reports the hospital outbreak of RSV in the Neonatal
ICU (Intensive Care Unit) of Campinas Maternity Hospital during
the seasonal period (April-August) of 2017, through the review
of medical records and data collection of all patients admitted to
the unit with positive nasal lavage for RSV (n=44).

The metropolitan region of Campinas, with 3.2 million
inhabitants, has as reference the Maternity Hospital of Campinas
for the accomplishment of low and high-risk deliveries and
hospitalization of neonates with indication of intensive care

2019

Health Science Journal

ISSN 1791-809X Vol. 13 No. 4: 670

in the neonatal period; the unit receives patients transferred
from other hospitals and neonates born at the Maternidade de
Campinas for up to 28 days of life. The hospital has 212 beds for
pregnant and puerperal women, 36 vacancies in the Neonatal ICU
and 25 vacancies in a semi-intensive neonatal unit, on separate
floors.

The laboratory analysis was performed by nasal washes for RSV
test using the immunochromatographic method (Alere-Abbott ©)
for all neonates hospitalized in the Neonatal ICU every 48 hours,
including those already positive.

High respiratory symptoms were defined as coryza, nasal
obstruction, sneezing, coughing, and hoarseness. Low respiratory
symptoms were considered: fatigue, dyspnea, tachypnea,
respiratory effort and signs of reduction of vesicular murmur,
wheezing, rales, and fall of SatO2. The NB included in the study
was all those with a positive nasal lavage result (Alere-Abbott ®).

Statistical Analysis

Statistical analysis was performed with chi-square variables in the
categorical variables and t-student for the continuous variables,
the analyzes were performed with the Epiinfo 7.2.2.6 program,
p<0.05 was considered significant.

Ethics

The study was approved by the Ethics and Reference Research
Committee (CEP).

Results

In April 2017 a RSV epidemic occurred in the Campinas region
and 32 newborns from the community were admitted to
the maternity ward. On June 20, the first case of in-hospital
transmission of the virus was detected, followed by another 11
infections of neonates hospitalized at the unit (Figure 1). During
the outbreak, several hospital infection control measures were
adopted, including a cohort of patients and staff for positive
cases of RSV and respiratory symptoms, exchange of alcoholic
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Figure 1 Newborns with nasal lavage positive for RSV per day in the seasonal period of 2017 at Campinas maternity.
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products for hand hygiene, daily training on good practices and
blocking new hospitalizations of pregnant women and transfers
of newborns.

The mean gestational age (Gl) was 35 weeks and 5 days, with
20.4% of newborns born less than 32 weeks. The minimum Gl
was 24 weeks and 5 days and maximum of 41 weeks and 1 day.
The presence of comorbidities was found in 29.5%. There was a
need for mechanical ventilation in 43.1% and vasoactive drugs in
18.1%. The presence of clinical symptoms was in approximately
91%, and high symptoms were present in 31.8% and symptoms
low in 68.1%. Regarding origin, 73% (32) were external and 27%
(12) internal (Table 1).

The prior clinical condition of the newborns varied according
to their origin: most of the infants from the community were
previously healthy and full-term infants, unlike internal infants,
who presented with comorbidities and extreme prematurity.
The comparison between the two groups (internal vs. external
NB), described in Table 2, shows differences in relation to risk
factors, prognosis and clinical presentation. The mean Gl of the
external ones was 38 weeks and 2 days whereas the internal Gl
was 29 weeks and 1 day (p<0.001), and of the 12 internal NB 61%
were extreme premature (p<0.001). The mean birth weight was
3105.9 g in the external and 1132.9 g in the internal, and the
maximum birth weight of the internal NB was 655 g (Table 2).

The clinical presentation of the viral infection also varied between

Table 1 Characteristics of newborns infected with RSV during the
outbreak at campinas maternity, 2017.

Variables N (%)

Wonen 20
13 (29.5%)
12 (27%)

Comorbidities
Internal NB

Clinical Symptoms

40 (90.9%)
30 (68.1%)
8 (18.1%)

Low Respiratory Symptoms

Vasoactive drug
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the two groups: high respiratory symptoms were more prevalent
in external NB, while low respiratory signs and symptoms were
the main manifestations of internal NB (Table 3).

Mechanical ventilation time and hospitalization time were higher
in internal patients, both with statistical significance (0.03 and
<0.001, respectively). The presence of comorbidities was 100%
in the internal patients and 3.1% in the internal ones (p<0.001)
(Table 2).

All NB with Centers for Disease Control and Prevention (CDC,
2010) to receive Palivizumab had the application performed. A
death associated with infection occurred in the inpatients group
(8.3%) [9].

Discussion

Acute viral bronchiolitis caused by RSV can be a manifestation
of high severity in neonates, especially those hospitalized in
neonatal intensive care units who present risk factors that
compromise the severity of the disease, such as extreme
prematurity, heart disease and pneumopathies associated with
prematurity [1]. The occurrence of an outbreak in this scenario
has catastrophic consequences, seriously compromising the
prognosis of an already vulnerable population [2,3].

The manifestations due to RSV infection are variable according to
the patient: previously healthy NB from the community present,
for the most part, classic symptoms of bronchiolitis and high-risk
premature newborns may present atypical symptoms [10]. In
our series, the internal NB presented a non-specific respiratory
clinical picture, ranging from asymptomatic cases to significant
ventilatory worsening, with a significant risk of poor respiratory
evolution and longer hospitalization time (Table 2). Authors
consider that the positive respiratory virus in asymptomatic
patients does not necessarily represent an infection, and the
RN can only be colonized, maintaining a possible source of
cross-transmission in the unit; therefore surveillance should be
universal and precocious, reducing the risk of outbreaks with
devastating consequences [10,11].

Caserta et al. [12] emphasize the risk of newborn infants, term or
preterm, coming from the community, hospitalized in neonatal
ICU, due to the transmission of respiratory and gastrointestinal
viruses. As observed in the Maternity outbreak, the prognosis
and evolution of internal patients was less favorable, with an
approximate 8-fold longer hospitalization time and a 10-fold
longer mechanical ventilation time, which is according to literature
data also demonstrated this elevated risk in internal NB [10].

Table 2 Clinical comparison between internal and external NB, infected by RSV during the outbreak at Campinas Maternity, 2017.

Features

NB external% (N)

NB internal% (N) P

Comorbidites _ 3.13%(1) 100% (12) <0001

Low Respiratory Symptoms 62.5% (20)

75% (9)

Asymptomatic 0o 25%03)

‘Time of VM days Mean (range) ‘1.9 (0-8)

<0.001 |

17.2 (11-59)
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Table 3 Most prevalent manifestations in internal and external NB.

N (%)
Respiratory Effort 7 (58.3%)
Asymptomatic  3(25%)

Internal

27 (84.3%)
14 (43.7%)

In our sample, 1 death was recorded among 44 cases (2.2%),
which, according to the literature, was a relatively low number,
since the risk of death in patients at risk for RSV is 13% and arrives
to 35% in Adenovirus infection [7].

Outbreak measures described in the literature were performed,
except for the use of universal Palivizumab to reduce
transmissibility, described in some reports [6,7,13]. However,
Palivizumab was performed in all patients with indications for
prophylaxis.

Viral outbreaks in neonatal ICU ((Intensive Care Unit) can reach
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