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ABSTRACT

Background: Bronchiolitis is a major cause of
hospitalization in children under the age of two, and
it occurs primarily in the winter, though it can occur
at any time of year. The bulk of the causes are viral,
with Respiratory Syncytial Virus (RSV) being the
most common. RSV has been linked to a low fatality
rate but a high morbidity rate, which includes severe
symptoms, and a lengthy hospital stay. The goal of
the study was to find out about bronchiolitis trends,
the prevalence of RSV bronchiolitis, its clinical
features, and the impact on severity and hospital
stay.

Methods: A cross-sectional study was done on
children less than two years admitted with clinical
bronchiolitis to UTHs-CH, Lusaka Zambia.
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Nasopharyngeal (NP) swabs were collected and
samples analysed by rRT-PCR for RSV. Risk
factors and severity of bronchiolitis were
determined on admission while length of stay, HIV
status and secondary outcome (died, still in
hospital, discharged) were determined on day 7 of
hospital admission.

Results: We enrolled 181 Children with median
age five months. Two-thirds were male and more
than 90% had a mother alive. The prevalence of
RSV was 25.4% (95% CI; 19.5-32.2). The highest
number of patients were in April while the lowest
numbers were observed in July in RSV negative
and in June for RSV positive. More than two thirds
had severe symptoms and congenital heart disease
was significantly found to be risk factor for severe
symptoms (P value 0.010). No independent clinical
features were associated with RSV and no
difference was found in severity between RSV
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positive and RSV negative bronchiolitis. The
median length of hospital stay was five days and six
days for RSV negative and RSV positive
respectively and case fatality rate of RSV
bronchiolitis was 2.2%.

Conclusion: The 25.4% laboratory confirmed
detection rate for RSV during the study period may
be low. Because the samples were taken during the
COVID-19 pandemic, interventional measures to
combat COVID 19 may have helped to reduce the
spread of RSV. Because clinical features of RSV are
like those of other respiratory viruses, a clinical
diagnosis may be impossible, necessitating the use
of PCR to confirm the diagnosis. Children with CHD
are at significant risk of RSV bronchiolitis and
would therefore benefit from preventive measures.

INTRODUCTION

Bronchiolitis is a viral acute lower respiratory tract
infection (ALRI) occurring in early childhood with
coughing, wheeze and poor feeding as the major
symptoms.” * It occurs mainly in winter and
considered one of the earliest and most common
causes of hospitalization among young children
during their first 2 years of life.’ The clinical
presentation of bronchiolitis includes rhinitis,
cough, tachypnoea, use of accessory respiratory
muscles, hypoxia, and variable wheezing and
crepitations on auscultation. Causative agents are
viral, with respiratory syncytial virus (RSV) as
major cause.”® With utilization of PCR, the detection
of specific viral nucleic acids has facilitated a better
understanding of the viral aetiology of the infection.
Assessment of the severity of bronchiolitis through a
combination of clinical symptoms and physical
signs, remains a standard measure in daily practice.

The goals of the study were to determine the trends of
admission for bronchiolitis, the prevalence of RSV
bronchiolitis, its clinical features, associations with
disease severity and to compare length of hospital
stay between RSV positive and RSV negative
bronchiolitis.
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METHODS

The study was conducted in admission ward of the
University Teaching Hospital — Children's hospital, a
tertiary hospital in Lusaka, with a bed capacity of
350. The Prevalence formula was used to calculate
the sample size and a sample size of 205 was
calculated.” Using consecutive sampling, we
enrolled patients less than 24 months old that were
admitted for less than 7 days with diagnosis of
bronchiolitis after consent from caregiver. All
children above 24 months or admitted with
conditions other than bronchiolitis were excluded.
To minimize on selection bias, the nurses were fully
trained on the enrolment process, there was a clearly
defined criteria on the patients to be enrolled and an
effort was made to enrol all that qualified once
consentwas given.

The clinical information was collected using a
guestionnaire and then after examination, the
severity of illness was graded using the grading in
table 1. Grading was scored according to the highest
parameter the patient has. A nasopharyngeal swab
was then collected and inserted in the Viral Transport
medium and specimens sent to the virology
laboratory for analysis using real time reverse
transcriptase PCR (rRT-PCR) for RSV. The RSV
result was indicated as whether positive or negative.
A follow up review on day 7 after admission was
done and it was documented whether the patient was
still admitted, discharged, or had died. Other
comorbidities such as HIV status, congenital heart
disease and chronic lung disease were also
documented on the follow up. Data was entered in
excel and exported into Stata version 15 for analysis.
All continuous variables such as age, and number of
family members were tested for normality using
Shapiro-Wilk Test and found that they were not
normally distributed and therefore for descriptive
statistics, median and interquartile range were
reported. We reported frequency and percentages for
the categorical variables such as sex. To determine
the association between the outcome variable (RSV
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positive) and any of the categorical variables when
any of the cell the frequency was five and above such
as sex, presence of smoker, chi square was used. But
in situations where the assumptions of the chi square
where violated, with frequency in any of the cells
less than 5, e.g. HIV status and atopy, the Fisher
Exact test was used. To compare a continuous
variable between the RSV positive and RSV
negative, Mann —Witney test was used. To determine
the demographic and clinical factors associated with

RSV Bronchiolitis, multivariable logistical
regression was used.
Table 1: Grading of bronchiolitis®®
Mild Moderate Severe
General Active Irritable Lethargic
behavior
Respiratory <2 months <60/min | >60/min >70/min
rate >2months <50/min
Chest wall Nil or mild Moderate Severe
recessions Tracheal tag | Marked
Nasal flaring | tracheal tag
Marked
nasal
Flaring
Oxygen >92% 90 - 92% <90%
saturation
room air
Feeding Normal Less than Reluctant
normal or unable
to feed

Ethical considerations

Ethical approval to conduct the study was granted by
UNZABREC and from National Health Research
Authority. Further, permission for the study was
obtained from the UTHs-CH Management.
Children, whose parents, or guardians did not agree
to be in the study, were excluded. Informed consent
was obtained from guardians and parents.

RESULTS

The study was done between April and September
2020 and a total of 181 of the 205 patients were
enrolled. The overall median age was four months.
Table 2 shows the demographic characteristics and
associations with RSV of the participants. The
prevalence of RSV bronchiolitis was found to be
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25.41% (95% C119.5-32.2).

Table 2: Association between demographic and
clinical characteristics with RSV

VARIABLE RSV RSV P
POSITIVE | NEGATIVE | VALUE

Number of family | 6 (4-7) 5 (4-7) 0.599™
members, median
(IQR)
Number of 2 (1-3) 2.5 (2-4) 0.599™
children, median
IQR)
Male 28(60.9) | 80(59.7)
Mother alive 45 (97.3) 131 (97.0) |0.77°
Still breastfeeding | 30 (84.4) 112 (84.9) 0.948°
RTI in family 21 (46.7) | 60 (45.5) 0.888°
member
Smoker in 16 (35.6) 29 (21.9) 0.071°
household
CHD 4 (8.9) 14 (10.6) 0.308
CLD 0 (0.0) 3(2.3) 0.308"
HIV Positive 1(2.2) 8(6.2) 0.55"
HIV Exposed 5(11.1) 16 (12.4)
Atopy in family 3(6.7) 8(6.1)
Born Preterm 4(8.9) 18 (13.6)
Atopy 7(4.4) 5(3.8)
Wheezing 24 (64) 92 (69.7) 0.513¢
Rhonchi 39 (86.7) 111 (84.1) | 0.678°
Cyanosis 2 (4.4) 6 (4.5) 0.978"
Crepitations 38 (84.4) 111 (84.1) 0.955°
SPO2

<92 24 (533 72 (54.5)

== 22 (46.7) | 60 (45.5) 0.881°
Temperature

<375 ¢t 28 (60.6) 76 (54.5)

37538 | 5(11.1) 22 (16.8) 0.666°

S8 13(28.9) | 36 (26.7)

IQR: Interquartile range; SAM: Severe Acute Malnutrition;
MAM: Moderate Acute Malnutrition; CHD: Congenital heart
disease; CLD: Chronic lung disease IQR: Interquartile Range;
MAM: Moderate Acute Malnutrition; SAM: Severe Acute
Malnutrition
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There was a downward trend of hospital admissions
in both RSV positive and RSV negative from April
to June and slight raise in August and September
(figure 1). There was no statistically significant
difference between RSV positive and RSV negative
based on clinical characteristics. In both groups,
almost two thirds of patients had severe symptoms
(58.7% RSV positive and 62.9% for RSV negative).
Patient with Congenital Heart Disease (CHD) were
found to be at significant risk of severe symptoms
(94.4%) (P value 0.010). Severe symptoms were
also seen in patients with CLD (100%), Severe
Acute Malnutrition (SAM), preterm babies (69%),
living in same household as a smoker (60.9%), HIV
positive children (about two - thirds) and HIV
exposed children (48%). Patients with RSV
bronchiolitis spent more time 6(Median IQR, 4-11)
days in the hospital than those with RSV negative
bronchiolitis 5(Median IQR, 4-9) days. RSV
bronchiolitis had a case fatality rate of 2.2% (1/46).

Figure 1. Monthly trend of Bronchiolitis
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DISCUSSION

This study recorded the highest number of
bronchiolitis in April and the lowest in winter
months which is not usually the case in Zambia."
The study was done during COVID 19 pandemic in
Zambia. Measures such as handwashing, sanitizing,
wearing of face masks reduction in overcrowding
were implemented to curb the spread of COVID 19.
This not only reduced the spread of COVID-19 but
also of other viruses hence low turnover of
patients.”™ ™ ** ** ** A surge of bronchiolitis was
noticed after there was ease of the measures and

schools were opened from September 2020. This
also showed spread of RSV can be reduced by
hygiene measures such as hand washing, sanitizing
and covering of mouth when sneezing and reducing
crowds. ** ** The prevalence of RSV bronchiolitis
was 25.4% (95% CIl 19.5-32.2). This is slightly
lower than the findings of the PERCH trial, which
found prevalence of RSV associated with wheeze to
be 31.1%" but higher than 13.5% in 1998 and 15%
in2015.*

Tissue culture was used in a study conducted at UTH
in 1998, whereas PCR was used in this study.
Because PCR has been proven to be more sensitive
than tissue culture, the rise in prevalence can be
explained.” * * Other studies done in Pakistan,
Kenya and Mozambique found prevalence of RSV
to be 19%, 15% and 10.6% respectively.” * It was
difficult to differentiate RSV bronchiolitis based on
clinical features. Severity was comparable in both
RSV positive and RSV negative. Other studies have
however found RSV to be associated with wheezing
and more severe disease.”” * * CHD and CLD
patients had severe symptoms. This is consistent
with other studies that have demonstrated that
patients with bronchopulmonary disease are
predisposed to severe forms of bronchiolitis. This is
because they have limited ability to increase their
cardiac output in response to respiratory tract
infection®"*. The hospital stay was observed to be 5
days for RSV negative bronchiolitis and 6 days for
RSV positive bronchiolitis. There was no
discernible difference between the two groups of
patients. RSV bronchiolitis, on the other hand, has
been linked to a longer hospital stay than
bronchiolitis due to other viral causes.” * The
fatality rate in this study was 2.2%. Despite the low
fatality rate, the typical length of stay of 6 (Median
IQR, 4-11) days poses a significant challenge for
hospital services, necessitating significant human
resources, medicines, and oxygen supply to reduce
mortality.** * Policy makers should note the season
in which RSV is expected to be on the rise. This will
enhance proper planning for commodities to use
within the hospital and human resource allocation. It
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will also give clinicians a high index of suspicion of
RSV in children that have bronchiolitis.

CONCLUSION

During COVID-19, 25.4% of UTHs-CH patients
had RSV bronchiolitis. Bronchiolitis cases
decreased from April to June. Based on clinical
signs and severity, it was difficult to distinguish
RSV positive from RSV negative bronchiolitis and
the average length of hospital stay was six days for
RSV positive bronchiolitis. CHD is significantly
associated with severe RSV bronchiolitis. Public
health interventions such as handwashing and hand
sanitizing, masking, social distance, and avoiding
crowds should be emphasized to reduce the spread
of respiratory viruses such as RSV. Clinicians
should have a high index of suspicion of RSV in
children with bronchiolitis and comorbidities such
as CHD, SAM, prematurity, and HIV. It would also
be of great importance to begin considering
introduction of an RSV vaccination for children
under the age of two years old in Zambia in view of
the high prevalence and long hospital stay
associated with RSV.
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