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I n t r o d u c t i o n  

Respiratory tract infections are one of the leading 

causes of hospitalization in infants and young children. 

Viruses account for 40-50 % of these hospitalizations 

in developing countries.1 Among viruses, respiratory 

syncytial virus (RSV) and Influenza viruses are the 

leading causes of hospitalization in children.2 The 

average hospitalization rate attributed to RSV and 

Influenza infection is 2.5-9.9 and 1-5 per 100 children, 

respectively.3,4 Many studies have been conducted in 

developing countries on assessing the disease burden 

associated with RSV and influenza-associated 

hospitalizations among children. 

RSV is a ribonucleic acid (RNA) virus of the 

Pneumoviridae family that spreads through respiratory 

droplets and direct contact with contaminated 

surfaces.5 It mostly affects children during the winter 

and autumn seasons. RSV is responsible for flu-like 
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Almost 50% of affected patients were below 3 months age. Multisystem involvement in the form of myositis, 
hepatitis, encephalitis, and carditis was more common in the RSV group, while respiratory complications 
(pneumothorax, lung consolidation/collapse) were more common in the H1N1 group. Mean C-reactive protein (CRP) 
and duration of hospital stay of H1N1 positive patients were twice as compared to RSV infected patients. 
Conclusion: Both RSV and H1N1 have become more invasive and caused more severe complications as compared to 
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illness, 50 % of pneumonia and 40-90 % of bronchiolitis 

admissions among children below 2 years of age.6 

Influenza is an RNA virus that belongs to the 

Orthomyxoviridae family. It is responsible for flu-like 

illness and pneumonia among young children, mostly 

during the fall and winter seasons. High-risk patients 

may develop complications like myocarditis, myositis, 

renal failure, encephalitis, sepsis, and even death. 

In Pakistan, very few studies have been conducted on 

the prevalence of RSV and influenza-related 

hospitalizations in children. Unfortunately, no studies 

have been conducted on clinical course, outcome, and 

complications (pneumothorax, pneumo mediastinum, 

pleural effusion, myositis, carditis, hepatitis, and 

encephalitis) related to invasive RSV and influenza-

associated hospitalization. There has been a major 

change in prevalence, clinical presentation, and 

complications related to RSV and Influenza virus in 

post post-Coronavirus disease 2019 (COVID-19) era, 

which has not been studied yet in Pakistan. 

The purpose of our study is to determine the 

presentation, clinical course, complications, response 

to treatment, and outcome of children hospitalized with 

respiratory tract infections caused by RSV and 

Influenza virus in a tertiary care hospital in Islamabad. 

We would also determine if early detection and early 

treatment can change the course of illness among 

these children. This information will be useful for 

clinicians in defining the Influenza and RSV 

management program and will help in the prevention 

of the spread of this deadly infection. 

M e t h o d o l o g y  

This was a prospective cross-sectional study 

conducted in the West Medical Ward of the Children’s 

Hospital, Pakistan Institute of Medical Sciences (PIMS), 

Islamabad, after obtaining approval from the 

institutional ethical review board. All patients aged 0 to 

13 years who were admitted with an acute respiratory 

illness between August 2022 to March 2023 were 

included. The inclusion criteria were children within the 

specified age range who presented with severe acute 

respiratory illness (SARI), defined by the World Health 

Organization (WHO) as an acute respiratory infection 

with symptoms of fever (>38 °C) and cough, with onset 

within the last 10 days requiring hospitalization, and 

who tested positive for influenza or respiratory 

syncytial virus (RSV) by RT-PCR. 

After confirming eligibility and receiving informed 

consent from the parent or guardian, demographic and 

clinical information about the current illness was 

recorded. A throat, nasal, or nasopharyngeal swab was 

obtained and immediately transported to the research 

laboratory in the National Institute of Health (NIH), 

Islamabad, for testing of Influenza and RSV virus using 

a real-time reverse transcriptase polymerase chain 

reaction (PCR) detection system. 50 patients whose 

PCR came out to be positive for RSV or Influenza virus 

were included in the study. All data, including clinical 

manifestations, laboratory parameters, clinical course, 

outcome, and complications were recorded on a pre-

designed proforma. Statistical analysis was performed 

in SPSS version 22. 

R e s u l t s  

Among all the patients who presented with acute 

respiratory illness, viral PCR came out to be positive in 

28% of patients. Among these, 34(68%) patients were 

RSV positive, 14(28%) were Influenza type A(H1N1) 

positive, 1(2%) was Influenza type B positive and 1(2%) 

patient was positive for both RSV and Influenza type 

A(H1N1) simultaneously. The median age of 

presentation of RSV infection was 0.30(0.30) years, 

and of H1N1 was 1.40(3.65) years. In our study, 14 out 

of 15 patients who turned out to be Influenza virus 

positive were infected with the Influenza A (H1N1) 

strain, so our study is mainly focused on the clinical 

presentation of RSV and H1N1 virus. Almost 50% of 

affected patients were below 3 months age. 

In this study, males were more commonly infected as 

compared to females. Out of 34 patients who came out 

to be RSV positive, 24(48%) were males and 10(20%) 

were females, while in the H1N1 group, 11(22%) were 

males and 3(6%) were females. 1 patient affected with 

Influenza type B and 1 with co-infection of RSV and 

H1N1, both were males. 

Fever was present in all patients, but high-grade 

spiking fever was present in 20(40%) RSV-positive and 

12(24%) H1N1-positive patients, respectively. 

Gastrointestinal symptoms in the form of vomiting were 

the presenting complaint in 4(8%) RSV-positive and 

5(10%) H1N1-positive patients, while diarrhea was 

present in 1(2%) RSV-positive patients and 3(6%) 

H1N1-positive patients, respectively. Central nervous 

system involvement in the form of fits and altered 

sensorium was present in 5(10%) RSV-positive 
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patients and 6(12%) H1N1-positive patients, 

respectively. Seizures and low GCS were also present 

in 1 patient having Influenza type B infection and 1 

patient having co-infection with RSV and H1N1 virus. 

Cerebrospinal fluid proven encephalitis was present in 

2(4%) RSV-positive, 1(2%) H1N1-positive, and 1(2%) 

patient who was both RSV and H1N1 positive, 

respectively. Maculopapular rash involving the whole 

body was the presenting complaint in 2(4%) RSV-

positive and 1(2%) H1N1-positive patients, 

respectively.  

Respiratory symptoms in the form of cough and 

breathing difficulty were present in all patients. 

Bronchiolitis and pneumonia were the most common 

causes of these symptoms. Among these, 5(10%) 

H1N1 positive patients developed lung 

collapse/consolidation followed by pneumothorax, and 

4(8%) among them required ventilatory support. In 

contrast, only 1(2%) RSV-positive patient developed 

lung collapse/consolidation followed by pneumothorax.  

Acute hepatitis with raised ALT was present in 8(16%) 

RSV-positive patients and 7(14%) H1N1-affected 

patients, respectively. Median alanine transaminase 

(ALT) of RSV-positive and H1N1-positive patients was 

34.00(8.75) U/L and 42.50(97)U/L, respectively. 

Myocarditis with raised cardiac enzymes was present 

in 7(14%) RSV-positive, 4(8%) H1N1-positive, and 

1(2%) influenza type B-positive patients, respectively. 

Myositis with raised CPK was present in 4(8%) RSV-

positive and 1(2%) H1N1-positive patients, 

respectively. 

Mean Total leukocyte count (TLC) of RSV positive 

patients was 13.51±7.47×109/L with 49.62±14.45% 

neutrophils and 41.37±13.76% lymphocytes, while TLC 

of H1N1 positive patients was 12.67±11.37×109/L with 

57.23±21.45% neutrophils and 34.60±17.99% 

lymphocytes. Median C-reactive protein (CRP) of RSV-

positive and H1N1-positive patients was 27.05(17.40) 

mg/dl and 61.00(99.75) mg/dl. Median alanine 

transaminase (ALT) of RSV-positive and H1N1-positive 

patients was 34.00(8.75) U/L and 42.50(97.00) U/L, 

respectively. 

7(14%) patients who were infected with RSV infection 

had some underlying illness, while 9(18%) patients with 

HINI infection had some underlying illness. 1(2%) 

patient infected with Influenza type B and 1(2%) having 

co infection with RSV and H1N1 simultaneously were 

having some underlying illness. Most of these patients 

were having some underlying cardiovascular, central 

nervous system, or respiratory system illness. Mean 

duration of oxygen dependency was 5.47±3.01 days 

and 12.78±7.07 days in RSV-positive and H1N1-

positive patients, respectively. Mean duration of 

hospital stay for RSV positive patients was 7.85±3.08  

Table I: Demographic characteristics of patients (n=50) 

Parameter  RSV 

N (%) 

Influenza A (H1N1) 

N(%) 

Influenza B, 

N(%) 

Both (H1N1 and 

RSV) N(%) 

Age groups 

<3 months 

3 months-1 years 

1-5 years 

>5 years 

 

18(36) 

15(30) 

0 

1(2) 

 

3(6) 

3(6) 

7(14) 

1(2) 

 

1(2) 

 

 

 

 

1(2) 

Gender 

Male 

Female 

 

24(48) 

10(20) 

 

11(22) 

3(6) 

 

1(2) 

 

1(2) 

Clinical presentations 

Fever 

Cough  

Bronchopneumonia 

Lung collapse/ consolidation/ 

pneumothorax 

GIT symptoms 

CNS symptoms 

CVS symptoms 

 

20(40) 

29(58) 

18(36) 

1(2) 

 

8(16) 

5(10) 

7(14) 

 

12(24) 

8(16) 

8(16) 

5(10) 

 

5(10) 

6(12) 

4(8) 

 

 

 

1(2) 

 

 

1(2) 

1(2) 

1(2) 

 

 

 

1(2) 

 

 

 

1(2) 

Comorbid 

CSF findings (encephalitis) 

Hepatitis  

Myositis  

Underlying illness 

 

2(4) 

8(16) 

4(8) 

7(14) 

 

1(2) 

7(14) 

1(2) 

9(18) 

 

 

1(2) 

 

1(2) 

 

1(2) 

 

 

1(2) 

Mortality  2(4)   1(2) 
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days, and for H1N1 positive patients was 14.85±8.17 

days.  

2(4%) H1N1 positive and 1(2%) patient having co 

infection with RSV and H1N1 expired during the course 

of illness. All these patients had some underlying 

illness. No specific post-recovery complications were 

noted in any patient. Response to antivirals was good. 

Early initiation of antiviral therapy was associated with 

a good prognosis.  

D i s c u s s i o n  

In our study, children of both groups presented with 

symptoms involving almost all body systems. Central 

nervous system (CNS) involvement in the form of fits 

and altered sensorium was present in 5(10%) RSV-

positive and 6(12%) H1N1-positive patients, which is 

comparable to another study in which 1 in 9 (11.1%) 

patients admitted with Influenza virus infection had 

CNS involvement.8 

10% of H1N1-affected patients developed lung 

collapse/consolidation followed by pneumothorax and 

required ventilatory support and intensive care, but 

only 1 RSV-affected patient required ventilatory 

support and ICU care due to multi-organ involvement. 

This is in contrast to other studies in which comparable 

rates of 3.1 and 4.3% of ICU admissions associated 

with RSV and Influenza have been reported, 

respectively.9 In another study, no child with Influenza 

was admitted to the ICU, while 3.6% of RSV-infected 

children required it, and no death was reported among 

children in both groups.10 

Cardiac involvement in the form of myocarditis was 

present in 14 and 8% of RSV and H1N1-affected 

patients, respectively. Myositis, hepatitis were also 

noted in both groups of patients, but were more 

common in RSV-affected patients. 

The mean duration of stay of H1N1-affected patients 

was twice as compared to RSV patients, and it was in 

contrast to another study in which there was no 

significant difference in the mean duration of hospital 

stay of both groups.9 A longer duration of 

hospitalization of RSV-infected patients has also been 

reported previously.11 

RSV infection was mostly present in healthy children, 

with only 14% having some underlying illness, while 

18% of patients affected with H1N1 had some 

underlying CNS, CVS, or respiratory tract illness. This 

is in contrast to another study in which there was a 5-

fold increased risk of having RSV infection in patients 

with some underlying illness.12 In another study, there 

was no significant difference in underlying 

comorbidities between the groups.13 Mean duration of 

stay and oxygen dependency of H1N1 patients was 

double as compared to RSV-affected patients. 

Laboratory parameters only had a supportive role in 

determining the severity of illness. Mean CRP value of 

H1N1-infected patients was thrice as compared to RSV 

patients. H1N1-infected patients had a longer duration 

of illness with raised inflammatory markers and a high 

rate of mortality, while RSV-affected patients had a less 

severe course of illness but with multi-organ 

involvement.  All multisystem involvement was 100% 

reversible.  

The case fatality rate of our study was 14% which was 

higher than compared of another study.014 All of them 

had some underlying illness. Increased incidence of 

mortality may be due to a sudden rise in RSV and 

Influenza infection in post post-COVID-19 era. 

There was no difference in the overall antibiotic 

utilization between RSV and influenza-affected 

patients. Septic appearance on admission and raised 

inflammatory markers were associated with increased 

use of antibiotics in both groups. Vigorous use of 

antibiotics did not change the course of the illness of 

disease. 

There are multiple antivirals available for RSV and 

influenza-affected patients with severe illness. In our 

study, patients affected with severe RSV infection and 

multi-organ involvement were treated with oral ribavirin 

for 7 to 10 days (due to non-availability of aerosolized 

ribavirin). Oral ribavirin is safe, cost-effective, and 

easier to administer compared to aerosolized ribavirin.  

Those affected with severe Influenza with multi-organ 

Table II: Laboratory findings. 

Parameters  Mean±SD/ Median (IQR) 

RSV Influenza A(H1N1) 

Age (years) 0.30(0.30) 1.40(3.65) 

TLC (103/µL) 13.51±7.47 12.67±11.37 

CRP (mg/L) 17.4(27.05) 61(99.75) 

Neutrophils (%) 49.62±14.45 57.23±21.45 

Lymphocytes (%) 41.37±13.76 34.60±17.99 

ALT 34.00(8.75) 42.50(97) 

Duration of oxygen 

dependency(days) 

5.47±3.01 12.78±7.07 

Duration of hospital 

stay(days) 

7.85±3.08 14.85±8.17 
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involvement were treated with oral oseltamivir for 10 to 

14 days. Early initiation of treatment decreased the 

severity and duration of illness, but focused studies 

need to be conducted on the use of these antivirals. 

C o n c l u s i o n  

Both RSV and H1N1 have become more invasive and 

caused more severe complications as compared to pre 

pre-COVID-19 era. H1N1 was associated with 

increased risk of developing deadly respiratory 

complications, increased duration of illness, and 

increased duration of oxygen therapy, while RSV is 

more associated with multisystem involvement. It is 

highly suggested to include RSV and Influenza 

vaccines in the EPI program. It is high time to increase 

awareness regarding the RSV and Flu vaccine among 

children in this post-COVID-19 era. Introduction of the 

RSV vaccine among pregnant women can also be very 

effective in preventing infection among infants, as most 

RSV infections occur in infants. 
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