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Abstract

‘The human respiratory syncytial virus (HHRSV') has a remarkable importance as a causative agent of respiratory tract infection in children. Preterm infants or those
affected by some chronic conditions are especially compromised by HHRSV infection. Monoclonal antibodies against HRSV F protein have been used to prevent
severe disease. This study evaluates a group of 58 newborns (median age 10 months) in use of Palivizumab® prophylaxis presenting any symptom of respiratory tract
infection by tests currently available. Positive nasopharyngeal samples were then analyzed and viral load compared to a control group of non-risk outpatient’s children
without prophylaxis.

The detection was 15.9% (11/69) with any of the assays, and increased with the use of molecular techniques (36.3% for gPCR). Out of 58 children in use of

palivizumab four developed bronchilolitis.

There was no difference on viral load between children in prophylaxis with severe disease or mild symptoms and children without prophylaxis (p = 0.4).

According to this preliminary data monoclonal antibody mechanism of disease suppression seems not to be directly correlated to the amount of viral replication.

Introduction

Human respiratory syncytial virus (HHRSV) is the most important
causative agent of lower respiratory tract infection in children and
infants [1,2].

Preterm infants or those affected by some chronic conditions
are especially compromised by HHRSV infection usually accounting
for long periods of hospitalization and high rates of mortality [3].
Prevention from infection is possible through the use of drugs that
can provide passive immunity against HHRSV, as the Palivizumab®
(Synagis, MedImmune) [4].

The Palivizumab® is a humanized murine monoclonal antibody
produced by recombinant technology that targets the A antigenic site of
the F protein of HRSV. This drug demonstrates both neutralizing and
fusion inhibitory activity and thus can prevent or reduce the severity of
HRSV infection [5]. Palivizumab® has been used for some specific high-
risk groups of children in Sao Paulo, Brazil, since 2007 [6].

Several laboratory techniques have been used in the diagnosis
of HHRSV and among than Real-Time polymerase chain reaction
(qPCR) can be used not only to detect the virus, but also to quantify
them and try to do a parallel with the severity of HHRSV infection [7].

The aim of this study was to evaluate HHRSV detection through
the currently available tests such as Direct Immunofluorescence Assay
(DFA), Polimerase Chain Reaction (PCR) and Real-Time polymerase
chain reaction (QPCR), among symptomatic children samples in use of
Palivizumab®, and compare the viral load to another group of infected
children without previous prophylaxis recruited from the community.
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Methods

Study population and sample processing

Study group: The study group included infants with indication of
palivizumab according to the health office normative resolution that
was, children younger than 1 year of age, born with gestational age
lower than 29 weeks, after hospital discharge, and children younger
than 2 years, with hemodynamically unstable cardiopathy or chronic
pulmonary disease, who needed treatment in the 6 months prior to the
period of the HRSV season .Sixty nine nasopharyngeal aspirate samples
from fifty eight children were collected from April to September 2008
every time they presented a new acute respiratory infection.

A questionnaire with the following epidemiological and clinical
aspects for the study wasapplied: the time onset of respiratory symptoms
and general symptoms, preexisting conditions, comorbidities, and risk
factors such as contact with symptomatic people. Clinical aspects of
this study have been already published elsewhere [8].

Control group: To analyze the viral load of HHRSV infected
children in use of Palivizumab and HHRSV infected children not under
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prophylaxis with the drug, 18 nasopharyngeal aspirate samples from 18
outpatient children, previously diagnosed positive for HHRSV, were
included in this study. This children population was described as part
of another epidemiological study published previously.

This study was approved by the Ethics Committee of Sao Paulo
Federal University (CEP 0342-08), and written consent was obtained
from all patients or those responsible for the individual patient.

Samples were processed using previously published procedures [9].
Direct immunofluorescence assay

The DFA was performed using the kit “Simulfluor Respiratory
Screen and Panel” (Chemicon Int., EUA), in accordance with the
manufacturer’s instructions.

Molecular methods

The nucleic acid was extracted using the kit “QIAmp DNA
Blood Kit” (Qiagen, Germany) following the manufacturer’s
recommendations.

For the PCR method, the primers used for detection of HHRSV
target the conserved region of F gene [10].

For the qPCR amplification method, the reaction was done
according to the protocol previously described by Homaira, et al. [11]
targeting the gene P of HHRSV. The reactions were accomplished using
the AgPath-IDTM One Step RT-PCR kit (Ambion, EUA), according to
manufacturer instructions.

Statistical analysis

Statistical analyses were performed to evaluate the agreement among
the different tests using Microsoft Office Excel software version 2007.

The t test was conducted to compare two means of continuous
variables, with significance level of p < 0.05.

Results

The mean age of children of the study group was nine months,
ranging from three months to two years. Among them 92.8% (64/69)
of samples were from children who were premature birth, 23.1%
(16/69) had any kind of heart disease and 66.7% (46/69) any kind of
pulmonary disease.

Eleven patients under prophylaxis had more than one sample
collected. The time to onset of symptoms until sample collection date
had an average and median of 3 days, ranging between one to seven
days, the information was not available for one child in the study group.
Four out of 11 patients had at least one positive sample, all patients
with samples collected in different ARI episodes.

In this group 15.9% (11/69) of samples collected were positive for
HHRSYV in at least one technique. All samples were tested by the three
techniques showing a positivity of 10.1% (7/69) for DFA, 13.0% (9/69)
for PCR and a positivity of 14.5% (10/69) for qPCR. We observed
overall concordances of 95.6% among DFA and qPCR, 94.2% among
DFA and PCR and 95.6% among PCR and qPCR, with one sample
exclusively positive by PCR and two samples exclusively positive by
qPCR. Considering the detection according to the time of symptoms
onset, molecular methods showed higher detection capacity in samples
collected more than three days after symptoms onset (Figure 1).

Samples that were negative for IF showed lower viral amount
(average viral load = 4.0 log RNA copies/mL) than those with IF
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positive results (average viral load = 6.0 log RNA copies/mL) although
no statistical difference between the averages (p = 0.17) was found.
Similarly, PCR negative samples presented lower viral amount (average
viral load = 3.8 log RNA copies/mL) when compared with those with
positive results (average viral load = 5.7 log RNA copies/mL) (p = 0.072).

The four samples positive by qPCR and negative by DFA showed
lower viral load values. These samples were collected from three children
and they had received at least one Palivizumab® dose: one child with one
dose, one child with two doses and another child with two episodes being
one with two doses and the last episode with five doses.

Analysing HRSV positivity and number of doses received by
children under survey, viral detection was more common among
samples from children with fewer doses. The Figure 2 shows the
number of positive samples obtained during HRSV survey and the
cumulative doses received by children.

Comparing the viral load of samples from children with or without
use of Palivizumab®, there was no statistical difference; the average
viral load was 5.1 log RNA copies/mL and 6.5 log RNA copies/mL
respectively (Figure 3).

Among the eleven episodes of HRSV infection, seven were
characterized as upper respiratory infection and four were bronchiolitis.
One child was hospitalized due to bronchiolitis with total recovery after
10 days.

The comparison between the HRSV viral load on samples of
children with and without bronchiolitis (p = 0.4) and according to the
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Figure 1. Distribution of the Respiratory Syncytial Virus detection by test according to the
time of symptoms onset until the sample collection.
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Figure 2. Cumulative number of doses of Palivizumab® received by children with positive
samples for HRSV at the moment of collection.
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number of Palivizumab doses received showed no statistical significant
differences.

Tables 1 and 2 showed the main characteristics of the study and
control groups.

Analysing the parameters of age (average of 1.4 years) and time
up to symptoms onset (average of 2.4 days), there were no statistical
significant difference comparing the study and control group.

Discussion

The aim of this study was to evaluate HRSV detection in high-risk
children in use of Palivizumab® and verify the possible differences in
viral load between groups of children with and without prophylaxis
with Palivizumab.

Several studies showed that the Palivizumab® does not just prevent
HRSV infection but also decreases the hospitalization occurrence [12],
and in fact, only one of our study group was hospitalized. Despite
the recognized importance of Palivizumab® prophylaxis, in our study
17.4% of children were infected by HRSV.

The observation of different techniques results showed that
molecular methods had a superior detection rate when compared with
immunofluorescence, mainly in samples of patients with three days of
Table 1. Characteristics of Children under Palivizumab Prophylaxis.

Children under Palivizumab Prophylaxis

) Time until Age NL}mber of o Viral lolad
Subject | symptoms onset Palivizumab | Bronchiolitis | (log copies/
(days) (years) dosis mL)
01P 2 0.75 1 Yes 83
02p 3 0.5 2 No 8.6
05P 6 0.41 1 No 3.7
13p 3 0.83 1 No 7.8
15pP 4 0.66 1 Yes 4.6
24p 3 1 1 No 44
25P 1 1 2 No 3.7
40P 3 0.75 3 Yes 4.1
61P 4 1 3 Yes 1.6
73P 4 2 5 No 3.9

Table 2. Characteristics of Children not in use of Palivizumab.

Children not under Palivizumab Prophylaxis

Time until symptoms onset

Subject (days) Age (years) | Viral load (log copies/ mL)
725 1 2 7.0
727 3 2 5.6
730 1 0.41 7.0
739 1 0.83 7.4
752 2 0.5 6.9
762 5 0.58 7.9
771 1 4 6.1
783 6 0.83 3.7
784 3 1 5.4
785 3 7 7.9
786 4 0.41 8.0
789 3 3 7.2
793 1 1 7.8
807 2 0.16 7.9
826 2 0.5 7.3
835 3 0.41 2.5
852 1 0.08 8.1
861 / 1 3.8
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Figure 3. Comparative analysis of HRSV viral load between children in use of Palivizumab
prophylaxis and children not under prophylaxis.

symptoms onset or more, as expected [13]. Indeed, the performance
of qPCR was even better than the capacity of detection by PCR,
particularly in cases of decreased viral shedding, as demonstrated with
the comparison of viral loads, lower in those samples that could not
have HRSV detected by DFA or by PCR.

The surveillance of children receiving prophylaxis with
Palivizumab®, by quantifying the viral load obtained similar results
when compared to those infected children without prophylaxis. In
addition, the four cases with severe disease were also comparable in
terms of viral load.

These data highlight the need to better understand the role of
monoclonal antibody on the disease dynamic and viral replication
since the viral load was not a good predictor of severity during the
infection [14].
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