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Background: 

Upper Respiratory Tract Illness is mostly caused by viruses in all age groups 

especially children. It is implicated as a leading cause of mortality amongst the 

children of the 3rd world countries. Among the viral etiologies common are 

Parainfluenza virus, Rhino virus, Adeno virus, Respiratory syncytial virus, 

Human metapneumo virus, Infleunza virus. Laboratory diagnosis of URTI is 

based on PCR and historical modalities like tissue culture are not done 

routinely and find use only in reference laboratories and academic institutes. 

Material and Methods:  

Throat swab, nasopharyngeal swabs and nasopharyngeal aspirates were 

collected from patients ( ≤ 3years) and placed inside a viral transport media 

and transported at 4o C. RNA was extracted and Duplex RtPCR was run.  

Results:  

In the paediatric patients the most common age group affected was between 1 

-2 years,with a slight female predominace. Majority of the patients presented 

with features of upper respiratory tract infection. High birth order, Low birth 

weight, undernutrition, poor socio-economic status appear to be significant 

risk factors. 

Conclusion: URTI of viral origin appear to be the most important presentation 

of ARI in children below 3years of age in the population under study. 

Demographic factors such as high bith order, low socio-economic background 

and malnutrition appear to have significant impact on the morbidity due to 

ARI. 
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INTRODUCTION 
 

Upper Respiratory Tract Infection (URTI) is a 

disease entity affecting all age groups. Etiology of 

URTI indicates at the presence of bacteria in only 

about 10% of the cases, in 90% of the cases the 

cause appears to be viral in origin.[1] More than  two 

hundred  different viruses are implicated in the 

etiology of URTI.[2] The viral pathogens  associated  

with URTI include picornaviruses (rhinovirus, 

enterovirus), coronaviruses, adenoviruses, 

parainfluenza viruses(PIV), influenza viruses, 

respiratory syncytial viruses (RSV), human 

metapneumovirus (hMPV), human bocavirus 

(hBoV) to name a few. Patients usually present with 

features of involvement of upper respiratory tract 

which includes fever, running nose, sneezing, cough, 

throat pain and earache.  

URTI in its true nature cannot be thought to be a 

separate entity without any kind of lower respiratory 

tract involvement. Thus, URTI is a misnomer 

because rarely do we see it without any association 
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with Lower Respiratory Tract Infection (LRTI), and 

the, symptom complex is termed as Acute 

Respiratory Infection (ARI).[1] These features seem 

to be more marked in children, making ARI an 

important cause of childhood morbidity and 

mortality. But even after the danger ARI poses to 

children it usually is considered trivial and is not 

dealt properly in the medical curricula and most of 

the time there is an underestimation of its burden.[1] 

All these factors are compounded by the lack of 

proper laboratory support to aid in the diagnosis, 

especially in resource poor countries. In these 

countries, the medical fraternity and the government 

are overburdened with managing many other 

illnesses and donot have the necessary economic 

resources while diagnosing ARI. 

 The viruses implicated in the etio-pathogenesis of 

ARI are basically known as the Respiratory viruses 

(RV), and the disease is sometimes known as 

Respiratory Viral Infection (RVI).[2] Among the 

viruses which affect children notable are the Rhino 

Virus, RSV, hMPV, PIV, Influenza Virus, alongwith 

Adenovirus, Coxsackie Virus , hBoV, though they 

are more common in adults. These viruses have a 

tropism for the respiratory epithelium and on 

exposure can lead to various degrees of the 

manifestations depending on the host factors. 

RVIs are implicated in approximately 50% of 

community-acquired pneumonia (CAP) in young 

children, over 90% of bronchiolitis cases in infants 

and young children seeking medical attention and 

over 90% of asthma exacerbations in children.[3] In 

addition RVIs predispose those infected to a range of 

secondary bacterial infections including otitis media, 

sinusitis and CAP. ARIs are estimated to cause 3.9 

million deaths per year and pneumonia alone is the 

leading single cause of mortality in children under 5 

years of age with approximately 1.2 million children 

dying each year. Estimates indicate that about 99% 

of these deaths occur in developing countries and 

80% occur out of hospitals.[3] Respiratory viruses are 

the primary agents involved in multiple common 

respiratory syndromes [e.g. rhinosinusitis,  influenza 

like illness(ILI), bronchiolitis, 

laryngotracheobronchitis] and that they either 

directly cause other illnesses affecting the upper 

respiratory tract (e.g. otitis media and sinusitis) and 

lower respiratory tract (e.g. pneumonia), or foster 

secondary bacterial infections at these sites. In 

addition, some RVIs – particularly influenza and 

adenovirus – have been associated with severe 

illnesses involving other organ systems (e.g. 

encephalopathy–encephalitis and myocarditis). RVIs 

may sometimes also be associated with chronic 

sequelae, such as the development of asthma. 

WHO has put a huge figure of 6.3 million childhood 

mortality prior to their 5th birthday in the year 2008, 

with more than half of these being caused by 

conditions that could be prevented or treated by 

access to simple and affordable interventions.[5] 

About half of the under five deaths occur in 5 

countries of China, Democratic Republic of Congo, 

India, Nigeria, Pakistan.[3] In the Indian context , 

National Health and Family Surveillance 1     (NHFS 

) in 1994-95 had reported at an incidence rate of 

6.5% which by NHFS 2 in 1998-99 had increased to 

19% , again in 2005-6 during the NHFS 3 a 

declining incidence at 5.8% was seen.[11] A WHO 

report in 2006-8 had reported ARI rate at 0.38% in 

the entire SEAR.[5] Reports of incidence rate at 86% 

incase, of URTI with 6.42 episodes / child/ year have 

been noted in parts of south India in 2006.[12] By 

2013, the ARI incidence dropped slightly down at 

60.2%, with 98% contribution by URTI.[13] Thus 

ARI is a significant problem in the Indian scenario. 

The host factors which guide the prognosis of this 

disease can be divided into two categories – non-

modifiable and modifiable.  Amongst the non-

modifiable factors included are extremes of age, co-

morbid conditions, immune-suppression which 

govern the severity of illness. Patients with 

decreased respiratory reserves such as those 

suffering from bronchial asthma, cystic fibrosis, 

tuberculosis etc are more likely to develop the severe 

form of the disease. But occurrence of ARI is 

simultaneously governed by a few modifiable factors 

foremost being nutritional status of the child. In the 

developing countries where more than 70% of the 

population live below the poverty line the children 

inevitably suffer from both acute and chronic forms 

of malnutrition, compounding the problem of many 

childhood illnesses such as ARI, diarrhoea etc. 

Literacy rate of the mother is another factor which 

governs the wellbeing of the family in general and 

children in particular. In many of the developing 

countries where poverty, disease and day to day 

difficulties are so overwhelming that education of 

the girl child takes a back seat leading to their 

ignorance. Such an illiterate mother does not know 

how to take care of herself when she is pregnant 

leading to low birth-weight of the child she carries. 

On delivery the child is not only malnourished but 

also susceptible to many illnesses ARI being 

foremost.  

World Bank estimates show that around 12.7% of 

the total population of the world live at or below the 

poverty line with income of less than $1.9/day, with 

most of this population in the developing countries 

of South Asia, and sub-Saharan Africa.[4] This 

problem of poverty is compounded by the problem 

of high birth order which is quite prevalent in these 

countries. This manifests in children as malnutrition 

increasing their vulnerability to childhood illnesses 

like ARI, diarrhoea. 

Communities can be both affected directly and 

indirectly, through the need for outpatient care and 

hospital services. One recent systematic analysis 

estimated that, in 2010, 14.[9] million episodes of 

severe or very severe ARI resulted in hospital 

admissions in young children worldwide, although 

among these only 62% of children with severe ARI 

were hospitalized, indirectly ARIs are responsible 

each year for major losses in productivity in part due 

to absenteeism. ARIs are the leading cause of burden 
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of disease worldwide accounting for 94.5million 

disability adjusted life years (DALYs), equivalent to 

6.2% of total DALYs.[3] 

Current management of RVIs is suboptimal in most 

countries and often results in both use of ineffective 

treatments and failure to use treatments of proven 

benefit because it is commonly thought that ARIs are 

caused by bacteria most such infections are treated 

with antibiotics. Even when a viral etiology is 

diagnosed, the illness is unlikely to be treated with 

specific antivirals because these are generally 

unavailable except possibly for influenza treatments 

in some settings.  

The availability of sophisticated diagnostic tests in 

recent times, multiple respiratory viruses are now 

often detected in ARIs, especially in children. Such 

observations raise questions about disease causation, 

pathogenesis and the dynamics of infection with 

multiple agents; they also suggest that it would be 

beneficial to consider innovative therapeutic 

approaches that do not focus on a single virus. Mixed 

infections (both viral–viral and viral–bacterial) 

increase the complexity of pathogen–host 

interactions. Improved therapeutic strategies for 

RVIs will depend on a better understanding of the 

mechanisms of disease in different syndromes. 

Except possibly during widespread outbreaks due to 

a specific virus (e.g. epidemic influenza) RVIs 

cannot be addressed effectively or efficiently with a 

vertical approach that focuses on one agent at a time 

from public health and clinical perspectives. A 

syndromic approach that addresses the pathogenesis 

prevention and optimal management of clinical 

problems associated with ARI; it also allows for the 

introduction of technological advances in diagnostics 

and therapeutics to those in greatest need. 

In the year 2008, WHO reported, 6.3 million 

childhood mortality prior to their fifth birthday with 

more than half of these being caused by conditions 

that could be prevented or treated by access to 

simple and affordable interventions.[5] More than half 

of these were due to ARI and maximum were in the 

developing countries of south Asia and sub Saharan 

Africa. In context of India a wide variation is seen in 

the prevalence of ARI among different regions. The 

southern part of India has reported a prevalence rate 

at 58.2% of childhood morbidities,[6,7] Jain et al., 

have reported a prevalence of 11.6% in the state of 

Rajasthan.8 Deb S K in his study in the north-eastern 

part of India noted a prevalence of 20%( 3% ARI in 

rural; 7% ARI in urban areas).[9] 

The present study has been undertaken in the Dept. 

of Microbiology in a tertiary care hospital in the 

north- eastern part of India and has been titled:- 

“Study of viruses affecting the upper respiratory 

tract in paediatric patients attending a tertiary care 

hospital in the north eastern part of India” with the 

main objective of :- 
Understanding the prevalence of Upper 

Respiratory Tract Infections of viral origin 

among paediatric patients attending a tertiary 

care hospital in the north eastern part of India 

MATERIAL AND METHODS 

  

The present study was conducted in the Department 

of Microbiology, NEIGRIHMS, Shillong, over a 

period of one year, from January 2014 – December 

2014. 

Ethical clearance was duly obtained from Institute 

Ethics Committee, NEIGRIHMS, for conducting the 

study. 

Sample 

The samples were collected from children attending 

Paediatrics Out-Patient Department and also from 

those who were hospitalised. Samples in the form of 

nasopharyngeal swab, nasopharyngeal aspirate and 

throat swab were collected from the patients after 

obtaining the due Informed consent from the 

parents/guardians. 

Inclusion Criteria 

Sample collection was done carefully from those 

children who fulfilled the following inclusion 

criteria 

1. Age: Neonate – 3 years old. 

2. Symptoms: Sneezing, Running nose, Cough, 

Throat pain, Earache, Fever. 

3. Signs: Congested pharynx, bulging tympanic 

membrane, Raised respiratory rate, Chest in 

drawing, Stridor. 

4. Auscultation- Crepitations, Rhonchi. 

5. Chest X-Ray: Hyperlucency 

Exclusion Criteria 

Children with the underlying features were excluded 

from the study population 

1. Anatomical defect of the Upper or Lower 

respiratory tract. 

2. Co-morbid conditions- Bronchial Asthma, Cystic 

fibrosis, Tuberculosis, Immunosuppression. 

3. Lack of consent from from parents/guardian. 

Specimen Collection & Transport 

Samples were collected using nylon flocked swabs 

categorically provided alongwith Himedia Viral 

Transport Media (VTM). 

The samples were then inoculated into VTM 

transported to the laboratory after maintaining strict 

cold chain. The samples were then aliquoted stored 

at -80oC for downstream molecular analysis.  

EXTRACTION & PURIFICATION OF VIRAL 

RNA  

Viral RNA was extracted and purified from 140µl of 

sample collected using QIAamp Viral RNA Mini 

Kit (spin column- QIAGEN, GmbH, Hilden, 

Germany) as per manufacturers protocol. Briefly, 

560µl of AVL Buffer containing 5.6 µl of carrier 

RNA was dispensed into 1.5ml micro centrifuge 

tubes. 140µl of aliquoted specimen was added to 

AVL buffer and Carrier RNA mixture and vortexed 

for 15 seconds. The suspension was incubated at 

room temperature (15-25oC) for 10 minutes 

followed by brief centrifugation to remove droplets 

from the inner side of the lid. 560µl of absolute 

ethanol was added to the sample and mixed by 

vortexing for 15 seconds followed by brief 
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centrifugation of the tube to remove droplets from 

the inner side of the lid. Carefully 630µl of the 

solution was applied to the QIAamp Mini column 

with 2ml of collection tube without wetting the rim. 

The cap was closed and centrifuged at 8000 rpm for 

1 min. The QIAamp Mini column was placed into a 

fresh 2ml collection tube and the tube containing 

filtrate was discarded. The QIAamp Mini column 

was opened carefully and 500µl of AW1 Buffer was 

added to the QIAamp Mini column and centrifuged 

at 8000 rpm for 1 minute. This was followed by 

replacement with fresh 2ml collection tube and the 

tube containing filtrate was discarded. 500µl of the 

AW2 Buffer was added to the column and 

centrifuged at 14000 rpm for 3 minutes. This was 

followed by the replacement with fresh 2ml 

collection tube and the tube containing filtrate was 

discarded and centrifuged at full speed for 1 minute. 

Finally, the QIAamp mini column was placed in a 

sterile, DNAase, RNAase, free 1.5ml micro-

centrifuge tube. The old collecting tube containing 

the filtrate was discarded and replaced with a fresh 

1.5ml MCT. 50µl of AVE Buffer was added to the 

QIAamp Mini column and was equilibrated to room 

temperature for 1 minute followed by centrifugation 

at 8,000g for 1 minute. The eluate which was 

collected into the MCT consisted of RNA and was 

stored at -80°C until further use. 

PCR ASSAY 

The purified and extracted Viral RNA products were 

amplified using the RSV/hMPV r-gene & 

Rhino+EV/Cc r-gene (bioMérieux, France) on the 

ABI 7500 Step One (Applied Biosystems). 

Principle 

The amplification premix is optimized for 

amplification and detection of- 

Rhinovirus and Enterovirus (at 530 nm)  
Cellular control (at 560 nm) 

Respiratory Syncytial Virus (at 530 nm) 

Human Metapneumo Virus (at 560 nm) 

Kit Contents 

Amplification premix: 2x 450µl 

(dNTP/ MgCl2/ Amplification probe/ Primers and 

probes/ Taq polymerase/ 

Passive reference ROX) 

Negative amplification & extraction control: 

2x1.8ml 

Positive control: 1x 300µl 

Reverse transcriptase Superscript 3 (concentrated): 

1x 15µl 

Amplified Sequences 

1. Rhinovirus & Enterovirus 

• EV genome: region 5’ non coding (146 bp)  
• HRV genome: Region 5’ non coding (157 

bp 

2. Cellular Control: HPRT 1 gene (108 bp)  

3. Respiratory Syncytial Virus 

• N gene coding for nucleoprotein (184/ 152 

bp) 

4. Human Metapneumovirus-M gene coding 

matrix protein (160bp) 

Amplification Preparation 

1. Plan n wells (n = number of samples+ positive 

controls+ negative control). 

2. 1µl of Reverse Transcriptase is pipette and 

diluted with 9µl of nuclease free water in a mct 

(0.5 ml) this constitutes the Diluted RT. 

3. In another mct (2ml), 15µl × (n+ 1) of 

Amplification Premix is pipetted out, to this is 

added, 0.15 µl ×(n+1) of the Diluted RT. 

4. 15µl of Amplification Mix in added to the n 

number of wells alongwith 10µl of the extracted 

RNA onto a microtitre plate (48 well ×0.1 µl). 

5. The plates are then placed in the real time PCR 

instrument and program run asper manufacturers 

guidelines. 

 

Thermal Profile (Taqman Step one real time PCR- Applied Biosystems) 
STEPS TIME TEMP(oC) CYCLES FLOURESCENCE  AQUISITION 

Reverse Transcription 5min 50 1 ------------------ 

Taq Polymerase Activation 15min 95 1 ------------------- 

 Denaturation 10 sec 95  ------------------- 

Amplification Annealing 40 sec 60 45 530 & 560 nm 

 Elongation 25 sec 72  ------------------- 

 

The Cut- Off Threshold (CT) value of the various 

samples was noted, correlation with the 

amplification plot obtained during RT-PCR was also 

observed. Cut off threshold of less than 40 was 

considered positive any CT value higher than 40 

was considered negative. 

RESULTS 
 

The present study, “Study of viruses affecting 

the upper respiratory tract in paediatric patients 

attending a tertiary care hospital in the north 

eastern part of India”, has been carried out in 

the Department of Microbiology, 

NEIGRIHMS, Shillong, during the period 

January 2014-December 2014.  

 A total of fifty symptomatic children fulfilling 

the inclusion and exclusion criteria were 

enrolled in the study. Respiratory Viruses (RV) 

were detected in 31(62%) of the patients 

included in the study.  

SEX-WISE DISTRIBUTION OF STUDY 

POPULATION 

RVs were detected in a higher proportion of female 

patients 19(61.29%) than males 12(38.7%) of the 31 

positive patients. 
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AGE-WISE DISTRIBUTION OF PATIENTS 

Majority of the patients were seen in the age group 

of 12 -24 months (54.8%), followed by children in 

the age group of 24-36 (32.2%)months and then 

came the infants (12.9%). 

DISTRIBUTION OF PATIENTS BASED ON 

DIAGNOSIS 

Majority of the patients presented with features of 

URTI 44 (88%), 5 (10%) children presented with 

features of LRTI and 1(2%) child presented with 

pneumonia. 

DISTRIBUTION OF PATIENTS BASED ON 

CLINICAL FEATURES 

Most of the patients in the study group (90%) 

presented with fever followed by running nose 

(64%) and by cough and difficulty in breathing 

(12% each). Earache found to be one of the 

symptoms complained by 4% of the patients as 

depicted in the Table 4.4. 

MONTHLY VARIATIONS OF ARI 

Table 4.5 depicts URTI (61.16%) to be prevalent 

throughout the year with slight increase in incidence 

in the months of November, December, January, 

February. The number of patients presenting with 

features suggestive of LRTI (80%) were seen to 

peak in the cold months of November, December, 

January. 

MONTH- WISE DISTRIBUTION OF VIRUSES 

Table 4.6 illustrates month-wise distribution of 

different viruses. The table showed Rhinovirus to be 

present as the most prevalent virus with 16 patients 

(51.61%). RSV was observed to peak in the months 

of November, December, January with 4 (12.9%) 

children detected to be suffering from infection, 3 

patients were affected by hMPV (9.6%). Co-

infection with two viruses were also observed in 8 

patients (25.8%). Majority of the cases were 

clustered in the months of November, December, 

January, February with 1 patient suffering from dual 

infection in the month of May. 

ASSOCIATION OF DIFFERENT VIRUSES 

WITH CLINICAL DIAGNOSIS 

Table 4.7 shows the association of viruses with 

pneumonia, LRTI, and URTI.  Rhinovirus was most 

commonly associated with URTI with 16 patients 

(51.61%). LRTI was associated with RSV and was 

detected in 4 patients (12.9%) while hMPV was an 

etiological agent of both URTI (6.4%) and LRTI 

(3.22%). All patients detected with Co-infection 

were suffering from LRTI (25.8%). Dual infection 

of Rhinovirus and hMPV was detected in 3 patients 

(9.6%), RSV and Rhinovirus in 4 patients (12.9%), 

while co-infection of RSV and hMPV was observed 

in 1 (3.22%) child suffering from pneumonia. 

AGE-WISE DISTRIBUTION OF VIRAL 

AGENTS 

Table 4.8 shows the age-wise distribution of viral 

agents. It is seen that maximum number of viruses 

were detected in the age group of 12-24 months 

(52.1%). 

DISTRIBUTION OF VIRUSES BASED ON 

SAMPLE 

The table 4.9 shows that majority of the sample 

collected were throat swabs (88%), followed by 

NPS (10%) and then NPA (2%). Among all the 

samples NPS and NPA comprise only 12% of the 

sample collected but viral detection from them were 

100%, making them better samples in comparison to 

throat swab which had a poor yield of 56.81%. 

Table 4.10 shows that NPS and NPA constitute only 

35.4% and 3.2% respectively of the total positive 

sample collected but the detection rate of RV from 

them is 100%. These are especially good samples 

for detection of RSV (100%). However, throat swab 

which constituted almost 88% of the total sample 

collected was efficient at detecting only 61.2% of 

the viruses. 

RT-PCR was done using Argene RMWS Duplex 

PCR (biomerieux, France). It has documented to 

have a sensitivity of 91.3% (RSV), 85.7%(hMPV), 

80.77%(RhinoV). The specificity of the kit is 99.5% 

(RSV), 100% (hMPV),98.39% (RhinoV). 

A positive sample displays a CT value. If the CT 

value is less than 40 cycles (40), the sample is 

considered to be positive. If the CT value cannot be 

calculated or is more than 40 cycles the sample is 

considered negative for the virus under study. 

 

 
Figure 4.1: Amplification plot of RSV 

 

[Positive Control, CT value = 22-24/ MPT11 

(positive Sample), CT value=28] 

 

 
Figure 4.2: Amplification Plot RSV  
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[Positive Control, CT value= 22-24/ MPT5 (positive 

sample), CT value=24] 

 

 
Figure 4.3: Amplification Plot RSV 

 

[MPT42 (positive sample), CT value=32] 

 

 
Figure 4.4: Amplification Plot of hMPV 

 

[MPT 2 (positive sample), CT value=24] 

 

 
Figure 4.5: Amplification plot of RSV & hMPV co-

infection 

 

[Positive Control, CT value = 28 / MPT12 (positive 

sample) CT value= 34] 

 

 
Figure 4.3: Amplification plot RSV 

 

[MPT 1 (negative sample), CT value = 

Undetermined] 

 

 
Figure 4.4: Amplification Plot Rhinovirus 

 

[Positive Control, CT value= 22/ MPT29, (positive 

sample), CT value= 27.494) 

 

 
Figure 4.5: Amplification Plot Rhinovirus 

 

[Positive Contol, CT=22/ MPT 20(positive sample), 

CT value= 23/    MPT 21 

(negative sample), CT value= Undetermined, 

Negative control,    CT value = 

Undetermined] 

 

Assessment of risk factors in Table 4.13 showed a 

correlation between birth order, birth weight, 

nutritional status, socio-economic status and literacy 

rate of the mother and the occurrence of ARI. 

Among the 31 children who developed RVI 

11(35%) children were of birth-order more than 4, 

while 18(65%) were of birth order 3 or less. Low 

birth weight was seen in 9 (35.58%)children who 
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were symptomatic, while 22 (64.51%)had normal 

birthweight.10(32.25%) number of children were 

nutritionally under-nourished. On comparison of the 

socio-economic status, as per the Kuppuswamy 

scale 10(32.25%) children belonged to the lower 

class, 14(45.16%) to middle class, and 7922.58%) 

belonged to the higher class.     9(29.03%) 

children who were suffering from ARI had mothers 

who were illiterate, while 22 (70.09%) ARI patients 

had mothers who had some form of basic literacy. 

ASSESSMENT OF RISK FACTORS 

ASSOCIATED WITH RSV INFECTION 

Table 4.14 demonstrates that 75% of the children 

diagnosed with RSV infection had exposure to risk 

factors such as low birth weight, high birth order, 

poor nutritional status, and belonged to lower 

economic status.  Literacy rate of the mother didnot 

appear to have appear to guide the occurrence of   

RSV associated ARI.  

 

Table 4.1: Sex- wise distribution of study population presenting with ARI 

SEX 
TOTAL CASES 

(n=50) 
PERCENTAGE 

NO. OF POSITIVE     

CASES 
PERCENTAGE(%) 

MALE 18 36 12 38.70 

FEMALE 32 64 19 61.29 

TOTAL 50 100 31 100 

 

Table 4.2: Age-wise distribution of patients 

Age(months) 
Total cases 

(n=50) 
Percentage (%) Total positive cases Percentage (%) 

0-12 7 14 4 12.9 

12-24 26 52 17 54.8 

24-36 17 34 10 32.2 

Total 50 100 31 100 

 

Table 4.3: Distribution of patients based on diagnosis 

DIAGNOSIS 
TOTAL 

(n=50) 
PERCENTAGE (%) TOTAL POSITIVE PERCENTAGE (%) 

URTI 44 88 25 80.64 

LRTI 5 10 5 16.12 

Pneumonia 1 2 1 3.24 

Total 50 100 31 100 

 

Table 4.4: Distribution of patients with different clinical features of URTI among the study population 

CLINICAL 

FEATURES 

TOTAL CASES 

(n=50) 

PERCENTAGE 

(%) 
TOTAL POSITIVE 

PERCENTAGE OF 

POSITIVE 

(%) 

Fever 45 90 29 64.44 

Running nose 32 64 24 75 

Cough 6 12 6 100 

Earache 2 4 0 0 

Difficulty in Breathing 6 12 5 83.3 

Table 4.5:  Month-wise distribution of ARI patients in the study population 

MONTHS PNEUMONIA LRTI URTI Total 

Jan 0 2 7 9 

Feb 1 0 6 7 

Mar 0 0 1 1 

Apr 0 0 1 1 

May 0 0 4 4 

Jun 0 0 3 3 

Jul 0 0 2 2 

Aug 0 0 2 2 

Sept 0 0 3 3 

Oct 0 0 1 1 

Nov 0 2 6 8 

Dec 0 1 8 9 

Total 1 5 44 50 

 

Table 4.6: Month-wise distribution of viruses 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Total 

RhinoV 1 0 0 0 2 3 0 0 2 1 5 2 16 

RSV 1 0 0 0 0 0 0 0 0 0 2 1 4 

hMPV 1 0 0 0 1 0 0 0 0 1 0 0 3 

>2 V 1 2 0 0 1 0 0 0 0 0 2 2 8 

Total 4 2 0 0 4 3 0 0 2 2 9 5 31 
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Table 4.7: Association of different viral etiologies with clinical diagnosis 

VIRUS 
URTI LRTI PNEUMONIA 

N % n % n % 

Rhinovirus 16 51.61 0 0 0 0 

RSV 0 0 4 12.9 0 0 

hMPV 2 6.4 1 3.22 0 0 

RSV+ hMPV 0 0 0 0 1 3.22 

Rhinovirus+ hMPV 0 0 3 9.6 0 0 

RSV+ Rhinovirus 0 0 4 12.9 0 0 

 

Table 4.8 Age-wise distribution of viral agents 

AGE(months) 0-12 12-24 24-36 

VIRUS n=4 % n= 17 % n =10 % 

RhinoVirus 3 18.75 8 50 5 31.25 

RSV 1 25 3 75 0 0 

hMPV 0 0 1 33 2 66 

RSV+hMPV 0 0 1 100 0 0 

RhinoV+hMPV 0 0 1 33 2 66 

RhinoV+RSV 0 0 3 66 1 33 

 

Table 4.9: Sample-wise distribution of viral agents 

SAMPLE TYPE TOTAL SAMPLE % POSITIVE SAMPLE % 

THROAT SWAB 44 88 25 56.81 

NPS 5 10 5 100 

NPA 1 2 1 100 

TOTAL 50 100 31  

 

Table 4.10:  Distribution of various viruses depending on sample 

Sample RhinoVirus RSV hMPV RSV+hMPV RhinoV+hMPV RSV+RhinoV Total 

ThroatS 16 0 3 0 0 0 19 

NPS 0 4 0 0 3 4 11 

NPA 0 0 0 1 0 0 1 

Total 16 4 3 1 3 4 31 

 

Table 4.13: Assessment of risk factors associated with ARI in Study Population 

RISK PARAMETER TOTAL CHILDREN POSITIVE % 

BIRTH ORDER 

>4 11 35 

<3 20 64.51 

BIRTH WEIGHT 

LOW  BIRTH- WEIGHT 11 35.48 

NORMAL BIRTH-WEIGHT 20 64.51 

NUTRITIONAL STATUS 

UNDER NOURISHED 10 32.25 

NORMAL 21 67.74 

SOCIO-ECONOMIC STATUS 

LOWER 10 32.25 

MIDDLE 14 45.16 

HIGHER 7 22.58 

LITERACY RATE OF MOTHER 

ILLITERATE 9 29.03 

LITERATE 22 70.09 

 

Table 4.14:   Assessment of risk factors associated with RSV infection 

RISK FACTORS PARAMETERS 
TOTAL CHILDREN 

POSITIVE 
% 

BIRTH ORDER 
>4 3 75 

<3 1 25 

BIRTH WEIGHT 
LOW  BIRTH- WEIGHT 3 75 

NORMAL BIRTH-WEIGHT 1 25 

NUTRITIONAL  STATUS 
UNDER NOURISHED 3 75 

ORMAL 1 25 

SOCIOECONOMIC STATUS 

LOWER 3 75 

MIDDLE 1 25 

HIGHER 0 0 

LITERACY OF   MOTHER 
ILLITERATE 2 50 

LITERATE 2 50 

 

  



326 

 International Journal of Medicine and Public Health, Vol 14, Issue 1, Jan-Mar, 2024 (www.ijmedph.org) 

 

DISCUSSION 
 

The present study, “Study of viruses affecting the 

upper respiratory tract in paediatric patients 

attending a tertiary care hospital in the north 

eastern part of India” was carried out with the 

main objective of determining the prevalence of 

RVs in the paediatric population presenting with 

features of URTIs with special attention to the cases 

caused by RSV and correlate the association of such 

infection with various host profiles.  
A total of 50 numbers of children were incorporated 

into the study. Throat swab, NPS, NPA were 

collected from the patients after taking due Informed 

Consent from the parents/guardian and a brief 

clinical history. The samples were analysed by RT-

PCR and viral isolation for RVs especially RSV. 

The present study showed that females (61.29%) 

were more affected by RVs and suffered from ARI 

in comparison to males (38.7%) which is consistent 

with the findings of Wadgave et al., 2007,[56] they 

have reported a higher prevalence of ARI in female 

child seen (46.49%) in comparison to males 

(36.32%). However, compared to our study Moura 

et al.,2006 (57.3% Males,42.7%Females),[57] Pore et 

al., 2010 (62.5%,37.5%);58 Bonfim et 

al.,2011(56.4%,43.5%),[59] Ahmed et al., 2012 

(54.2%, 45.8%),[60] Singh et al.,2014 (61%,25%),[55] 

in all these studies a higher prevalence of RVI was 

noticed in the male children.  The study conducted 

by Broor et al., 2001,[61] and Njouom et al., 2012,[62] 

have not reported any relationship between the sex 

of the affected child and occurrence of ARI. Such 

difference in observation might be due to 

comparatively limited sample size in our study. 

The present study observed that the most commonly 

affected age group was that between 12-24 months 

(54.8%) by the RVs like Rhinovirus, RSV, hMPV. 

This observation was similar to the findings of Tsai 

et al.,2001 (12-36 months),[51] Williams et al.,2004 

(25%, 13-24 months)59, Kwofie et al., 2012 (6 

months- 24months),[60] Pretorius et al.,2012 (24-48 

months).[63] But there is difference in the 

observation with a few studies, Bharaj et al., 

2006,[53] and Shafik et al.,2012,[66] where they have 

observed a higher prevalence of RVI in infants. 

However, the studies of Matu et al., 2014,[67] 

observed a higher prevalence of RVI in children 

above 3 years of age as the study population 

included more number of children in the age group 

of 36- 60 months. 

The month-wise distribution of patients suffering 

from ARI showed that URTI was prevalent 

throughout the year with slight predominance in the 

months of November to February (61.16%), while 

LRTI mostly presented in the cold months of winter 

(80%). These observations are consistent with the 

findings of studies of Monto et al., 1993,[50] Shafik  

et al.,2012,[66] Singh  et al., 2014,[55] in all these 

studies month-wise variation of prevalence of ARI 

was observed with more number of cases being 

reported in the  winter months. However in the 

studies of Tsai H et al., 2000.[51] Moura et al., 

2006,[57] no month- wise or seasonal variation was 

observed. 

Majority of the patients presented with chief 

complaints of fever (90%), with running nose (64%) 

Difficulty in breathing (12%) and cough (12%) was 

seen in patients presenting with LRTI and 

pneumonia. These findings compare favourably 

with those of Do a H L et al., 2010,[54] where fever 

was the presenting complaint in majority of the 

patients (97%) followed by rhinorrhoea and cough 

96% and 97% respectively. However, these 

observations differ from the study of Shafik et al., 

201266 and Singh et al.,2014,[55] wherein they 

observed a higher presentation of cough at 98% and 

90% respectively. This difference in observation 

could be due to the incorporation of higher number 

of patients with LRTI while our study includes 

majority (88%) patients with features of URTI. 

It is observed in our study that Rhinovirus was 

significantly associated with URTI (51.61%). These 

findings were similar to the observations of de 

Freitas Souza L S, et al.,2003,[52] while it was 

contrary to the findings of Choi, et al.,2006,[68] and 

Miller et al.,2007,[69] where an association with 

LRTI was seen. RSV was associated with more 

chances of developing LRTI (12.9%) this is in 

agreement to the studies of Tsai et al.,2001,[51] 

Bharaj et al., 2009.[53] In our study hMPV was 

associated with cases of LRTI which is similar to 

the observations of Williams et al.,2004,[63] and 

Ebihara et al., 2004,[70] but differs from the study of 

Choi et al.,2006,[68] where they observed it to be 

associated with pneumonia. The reason for this 

variation could be difference in geographic and 

genetic variability of the study population. 

In our study the total prevalence of viral etiology 

was 62% which was similar to the studies conducted 

by Jain et al.,1991(22%);8 Arruda et 

al.,1991(35%),[73] Monto et al.,1993(22.1%),[50] 

Weigl et al.,2000(34%);72 Nokso- Koivitso et 

al.,2002(62%),[74] Manzarrez et al.,2003(35%),[75] 

Louie et al., 2005(38%);76 Miller et al.,2007(61%); 

69 Chonmaitree et al.,2008(24.8%),[77] Bharaj et al., 

2009(35.2%),[53] Bonfim et al.,2011(37.6%),[59] 

Gorjipour et al., 2012  (40.7%),[2] Ahmed et 

al.,2012( 49.8%),[60] Matu et al., 2014 (44.9%).[67] In 

all these studies, viral etiology was implicated as the 

most common causative agent in children presenting 

with ARI. 

The present study observed that Rhinovirus was 

detected in 51.61% samples, followed by RSV 

which affected 12.9% children, and hMPV with 

9.6% cases. These findings were similar to the 

findings of  Arruda et al. ,1991(45.6%),[73] Monto et. 

al.,1993(39%),[50] Fin OM cohort study 

2000(40.7%),[78] Miller et al.,2007( 26%),[69] Chung 

et al.,2007(33.3%),[79] Bonfim et al., 

2011(37.7%),[59] Costa et al.,2014(41.7%),[80] 

Moreno-Valencia et al., 2015(26.6%),[81] in all these 

studies Rhinovirus has been detected to be the most 
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prevalent virus affecting children especially under 

the age of 5 years . However, studies of Jain et al., 

1991(5%),[8] Lina et al.,1996(31.03%),[82] Weigl et 

al.,2000(12.1%),[71] Andreoletti et al.,2000 

(53.6%),[83] Louie et al.,2005(12%),[76] Bharaj et 

al.,2009 (47.16%),[53] Fujitsuka et al.,2011( 

40.9%);84 Ahmed et al., 2012(12.5%),[60] Matu et 

al., 2014(16.7%),[67] Nasreen et al.,2014(34%),[85] 

RSV was detected as the most prevalent virus 

causing ARI. The variation in observation of these 

studies is because they had included infants with 

features of LRTI. However, in our study patients 

presenting with URTI were included. 

The detection rate of dual infection in our study was 

25.8%, 12.9% was caused due to Rhinovirus and 

RSV, 9.6% was caused by Rhinovirus and hMPV, 

3% of the cases showed co-infection of RSV and 

hMPV. These observation are in close relation with 

the observations in a few other studies,such as, 

Bonzal et al., 2008 (20%),[86]  Canducci et al., 

2008(23%),[87] Calvo et al., 2010(22%) ;88 Matu et 

al., 2014 (29.5%),[67] Lopez et al., 2015 (29.9%).[89] 

However a few studies had shown slightly 

diminished rate of viral co-infection in comparison 

to our study Miller et al.,2007(13%),[69]  Chung et 

al., 2007 ( 16%),[79] Bharaj et al.,2009 (18.86%),[53] 

Fujitsuka et al., 2011(12.2%).[84] This difference in 

observation was due to the larger sample size in 

these study and the variations in the race and 

ethnicity of the study population. 

In our present study, we observed that all the RSV 

and hPMV associated with LRTI were detected 

from NPS (100%) and NPA (100%) samples 

although they constituted only 10% and 2 % of the 

total sample collected. Throat swab which 

constituted 88% of the total sample collected 

contributed only 56.8% of the positive samples. In 

throat swab Rhinovirus detection rate was as high as 

100%, while no RSV was detected.  This showed 

that throat swab was not a very good sample for 

viral detections. This observation is in corroboration 

with the findings of Do a H L et al., 2011,[54] where 

they had seen a higher positivity of NPA and Naso-

tracheal aspiration with a positivity rate of 90% and 

93% respectively. 

In our study we observed that nutritional status is 

associated with 4 times more risk of acquiring ARI 

but no statistical significance can be associated due 

to the small sample size in this study. Significant 

association has been attached to the nutritional 

status and development of ARI in many studies 

which include those of, Broor S et al.,2001,[61] 

Savitha M R., et al.,2007;91 Pore et al.,2010;52 

Prajapati et al.,2011,[91] Arun A., et al;2014.[92] 

Literacy rate of the mother is negatively associated 

with affection of ARI in the children, in our study 

also we see quite a similar association limited 

sample size statistical significance cannot be 

associated with this factor. In our study there is 7.3 

times more chance of developing ARI in children of 

mothers who are illiterate. These findings are 

seconded by the findings of Broor S et al., 2001,[61] 

Savitha M R., et al.,2007,[91] Pore et al.,2010,[52] 

Prajapati et al.,2011,[92] Arun A., et al;2014.[93] 

Thus, the present study showed a significant 

prevalence of viral etiology in the causation of ARI, 

with Rhinovirus being the commonest followed by 

RSV and then HMPV, in children under the age of 3 

years. Patients presenting with severe illness may be 

suffering from co-infection due to 2 or more viruses. 

In addition, there are many predisposing factors 

which make a child susceptible to developing ARI 

in varying severity. It can range from non-

modifiable factors such as birth order and birth 

weight to modifiable factors such as malnutrition in 

the child, socio-economic status of the family and 

also the literacy rate and knowledge of the the 

mother who is the primary care provider for a child. 

The results and observations in the present study 

show associations and variations, with similar and 

related studies. A number of factors are responsible 

for these differences such as duration of the study, 

selection of study population, limited sample size, 

variation in genetic, demographic and socio-

economic status of the patients under study. 

 

CONCLUSION 
 

Summary 

The present study, “Study of viruses affecting the 

upper respiratory tract in paediatric patients 

attending a tertiary care hospital in the north 

eastern part of India” with the objective of 

understanding the prevalence of Upper Respiratory 

Tract Infections of viral origin among paediatric 

patients attending the Paediatrics Department, 

NEIGRIHMS, Shillong. 

The present study was conducted on 50 children in 

the age group of 12-36 months presenting with 

features of URTI to the outpatient and in-patient 

department of the Department of Paediatrics, 

NEIGRIHMS by selecting patients fulfilling the 

inclusion and exclusion criteria for a period of one 

year. Samples in the form of throat swab, NPS, NPA 

were collected in VTM subjected to RT-PCR.  

• were enrolled in the study of which 18 (36%) 

patients were males and 32 (64%) were females 

and the highest number of patients 26 (52%) 

belonged to the age group of 12- 24 months 

(54.8%). 

• Majority of the patients presented with features 

of URTI (88%), followed by LRTI (10%), 

pneumonia (2%). 

• Among the patients suffering from URTI 

80.64% showed positivity for RVs. Rhinovirus 

was the most prevalent virus causing URTI 

(88%) followed by hMPV (12%). There was no 

association between URTI and RSV. However, a 

positive association was observed between RSV 

and LRTI. An 80% correlation was observed 

between occurrence of LRTI and RSV infection. 
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• The months of winter November, December, 

January, February were associated with higher 

prevalence of URTI (60.16%) and LRTI (80%).  

• Assessment of the factors which govern RSV 

associated ARI showed association with low 

birth weight, high birth order, poor nutritional 

status and low socioeconomic status (75%). 

Conclusion 

The present study entitled, “Study of viruses 

affecting upper respiratory tract with special 

reference to Respiratory Syncytial Virus in 

paediatric patients attending, NEIGRIHMS, 

Shillong” was conducted with a small sample size 

for a period of one year in consideration of limited 

resources available. 

The study shows the association of Respiratory 

viruses in 61% of RVI among the paediatric 

population included in our study where 40.3% were 

associated with URTI. Rhinovirus was found to be 

the most common etiological agent of such URTI 

(88%). 

The study has highlighted 83% of association of RV 

in LRTI, with RSV as the commonest RV infecting 

the lower respiratory tract (83.3%). 

Among the associated factors Rvs were seen mostly 

to affect the age group of 12-24 months (54.8%) 

with a female preponderance (61.29%). A positive 

association was observed between low birth weight, 

high birth order, overcrowding, lower 

socioeconomic status, poor nutritional status and 

negatively with the literacy rate of the mother. 

 Thus, Acute Respiratory Illness among paediatric 

age group is a continuing challenge. Proper 

laboratory diagnosis needs to be undertaken for 

correct distinction from bacterial disease so that 

unnecessary antibiotic usage can be halted. 

Improvement of the demographic features will also 

go long way in preventing such a killer disease. 
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