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ABSTRACT

Background: Acute respiratory infections are a leading cause of morbidity and mortality in under-five chil-dren in
developing countries. Hence, the present study was undertaken to study the various risk factors, clinical profile and
outcome of acute lower respiratory tract infections (ALRI) in children aged 2 months to 5 years. To study the risk
factors associated with ALRI in these children. To ascertain the association of the various cultural practices prevalent
in this area with ALRI.

Methods: 100 ALRI cases fulfilling WHO criteria for pneumonia, in the age group of 2 months to 5 years were
evaluated for potential risk factors, clinical profile and outcome as per a predesigned proforma in a rural medical
college.

Results: Socio-demographic risk factors like parental illiteracy, overcrowding, partial immunization and low
socioeconomic status were potential risk factors; similarly, nutritional risk factors like early and late weaning, anemia,
and malnutrition were associated with ALRI. Significant environmental risk factors were the use of biomass fuels,
inadequate ventilation at home, and lack of separate kitchen.

Conclusions: The present study has identified various socio-demographic, nutritional and environmental risk factors
for ALRI which can be tackled by effective health education of the community and effective training of peripheral
health personnel.
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INTRODUCTION

Acute Lower Respiratory Tract Infection (ALRI) is the
leading cause of under-5 childhood morbidity in the
world, with nearly 156 million new episodes each year,
of which India ac-counts for a bulk of 43 million.! The
mortality burden is 1.9 million per year, out of which
India accounts for around four hundred thousand deaths
per year? The WHO Programme for ARI Control
guidelines define Pneumonia as cough in the presence of
tachypnoea (respirato-ry rate >50/ min in children aged 2
months to 12 months and >40/min in children aged 13
months to 60 months) and Severe and Very Severe
Pneumonia as the presence of chest in-drawing and

central cyanosis, lethargy, convulsions and refusal of
feeds of respectively.> Tachypnoea and lower chest
indrawing, when applied by health workers and
paediatricians as a diagnostic tool, had the sensitivity of
70% and 81% respectively.*

On an average, children below 5 years of age about suffer
5 episodes of ARI per child per year, thus accounting for
about 238 million attacks. Consequently, although most
of the attacks are mild and self-limiting episodes, ARI is
responsible for about 30-50 percent of visits to health
facilities and for about 20-40 percent of admissions to
hospitals.® Streptococcus pneumoniae is a major cause of
iliness and death in children, as well as in adults.
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According to a 2002 WHO estimate, about 1.6 million
cases of the fatal pneumococcal disease occur worldwide,
mostly in infants and elderly. In addition,
immunocompromised individuals of all ages are at
increased risk.® Likewise, Haemophilus influenza type b
(Hib) bacteria is estimated to cause 3 million cases of
severe pneumonia and meningitis, and approximately
386,000 deaths per year in children under 5 years of age.’

METHODS

A prospective study of ALRI in children aged 2 months
to 5 years conducted at Department of Paediatrics, Sri
Muthu Kumaran Medical College. Totally 100 Children
admitted to our hospital with a clinical diagnosis of ALRI
as per WHO criteria from January 2016 TO December
2016.Inclusion Criteria-Children with ALRI from 2
months to 60 months. Exclusion Criteria-Children less
than 2 months and more than 60 months. Children with
any underlying chronic respiratory or cardiac illness.
Children in the age group of 2 months to 5 years admit-
ted with ALRI during the study period were enrolled in
the study as cases. A detailed history and physical

examination were done according to a predesigned
proforma to elicit various potential risk factors and
another relevant history. Age of the child was recorded in
completed months and age of parents in a completed
year.

Distress was assessed in each child. Pallor and other signs
of vitamin deficiencies were recorded. A detailed
systemic examination was done in both cases and
controls. Routine hematological investigations were done
in all cases to know the degree of anemia and blood
counts; chest x-ray was done in all cases to categorize the
ALRI into clinical entities and to detect complications if
any. Appropriate tables and graphical representations
were used to display the data. Chi-square test was used. A
“p” value <0.05 was taken as significant.

RESULTS

Among the 100 cases of ALRI studied, majority were
infant age group with male predominance. However, no
significant association was found between age and ALRI
severity. Chi2 =1.46 DF=2 p=0.481.

Table 1: The age of pediatrics cases

Age Pneumonia Severe pneumonia
2-12 months 10 34
13-60 months 6 26
Total 16 60

m 2-12mo m13-60m
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40
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Figure 1: The immunization statutes of paediatrics

V. severe pneumonia Total |
17 61

7 39

24 100

Of the 100ALRI cases studied, 50% were incompletely
immunized for age, the main reason was parent’s low
socioeconomic status.

The highly significant association was found between
ALRI severity and immunization status, thus
immuunization plays a bigger role in ALRI.
Overcrowding was 70% among the 100 ALRI cases. No
significant association of over-crowding with ALRI
severity was found. Chi2 0.591 DF=2 p=0.744. Of the
100 ALRI cases, 47% were anemic, due to late weaning
No significant association was found between anemia and
ALRI severity.

cases.
Table 2: Overcrowding of paediatrics cases.
| Overcrowding Pneumonia Severe pneumonia V. severe pneumonia Total
Present 12 38 20 70
Absent 4 22 4 30
Total 16 60 24 100
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Among the 100 ALRI cases, 46% were found to be
malnourished main reason was low socioeconomic status,
no significant association was found between ALRI
severity and nutrition status.

Table 3: The prevalence of anemia among ALRI
pediatrics cases.

Anaemia  2-12 months 13-60 months Total
Present 30 17 47
Absent 31 22 53
Total 61 39 100

Among the 100 ALRI cases, 40% were found to be living
in houses with inadequate ventilation due to
overcrowding.

No significant association was found between ALRI
severity and ventilation. Chi2 =3.06 DF=2 p=0.217. Of
the 100 ALRI cases, 30% had a history of at least one
family member having or having had a URI in the
preceding 2 weeks.

Table 4: The prevalence of malnutrition among ALRI
pediatrics cases.

2-12 months 13-60 months Total

Absent 30 24 54
Grade 1 9 6 15
Grade 2 9 4 13
Grade 3 12 4 16
Grade 4 1 1 2
Total 61 39 100

No significant association was found between family
history of URI and ALRI severity. Chi2 =0.823 DF=2
p=0.646. The occurrence of leukocytosis was 22% among
the ALRI cases, an association with severity of ALRI was
found to be significant.

Chi? =7.22 DF=2 p=0.027. Among the 100 ALRI cases,
only 8% had a positive blood culture. However, the
highly significant association was found between ALRI
severity and blood culture Chi2 =19.3 DF=2 p=0.0001.

Table 5: Ventilation among ALRI pediatrics cases

Ventilation Pneumonia Severe pneumonia
Adequate 4 28
Inadequate 12 32
Total 16 60

V. severe pneumonia

8 60
16 40
24 100

Table 6: History of upper respiratory tract infection in the family (<2 weeks).

H/o URI Pneumonia Severe pneumonia V. severe pneumonia Number
Present 6 16 8 30
Absent 10 44 16 70
Total 16 60 24 100
Table 7: Shows the total leukocyte count among ALRI paediatrics cases.
TLC Pneumonia Severe pneumonia V. severe pneumonia Total |
Normal 13 51 14 78
Raised 3 9 10 22
Total 16 60 24 100

Table 8: The blood culture among ALRI paediatrics cases

Blood c/s Pneumonia

Positive 0 1
Negative 16 59
Total 16 60

The most common diagnosis was bronchiolitis (41%),
and the other major diagnoses were lo-bar pneumonia and
bronchopneumonia (26% and 17% respectively).

Severe pneumonia

Very severe pneumonia  Total

7 8
17 92
24 100

WLRI accounted for 10% and Croup (acute
laryngotracheobronchitis) for 5% of cases. Thus,
bronchiolitis is the comments cause of ALRI in pediatric
age group.
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Table 9: Shows the final diagnosis ALRI pediatrics

cases.

Bronchiolitis 41

Lobar pneumonia 26
Bronchopneumonia 17

WLRI 10

Empyema thoracic 1

Croup 5

Total 100

DISCUSSION

Acute lower respiratory infections (ALRI) are among the
commonest causes of morbidity and mortality among
children under 5 years of age, especially in developing
countries. The preventive role of immunization in ALRI
prevention has been stressed upon extensively. The
present study shows 50% were partially immunized
children, and this is higher than the Janssen R et al.®
Letterio JJ et al studies which showed 21.15% and 38.2%
partially immunized children respectively. However, the
Broor the spread of infection via respiratory droplets may
be aggravated by overcrowding. In our study, 70% cases
were associated with overcrowding, which is similar to
the results (71.6%).° Martineau AR et studies showed that
slightly more cases are associated with overcrowding,
that is, 91.35% and 80.87% respectively.°

Muhe Let al in Malaysia showed a significant association
between ALRI and overcrowding. However, no
significant association was found between overcrowding
and ALRI severity. The spread of infection via
respiratory droplets may be aggravated by overcrowding.
No significant association was found between anemia and
ALRI severity. The role anemia plays in infection is still
not exactly established. A proposed pathophysiologic
mechanism is that neutrophils have reduced the ability to
kill Staphylococcus aureus due to reduced activity of
myeloperoxidase, and the T-cells in circulation are
reduced in number and they have defective DNA
synthesis due to the attenuated activity of ribonucleotide
reductase.!?

Malnutrition causes children to have defective cell-
mediated immunity secondary to thymolymphatic
depletion leading to Gram-negative bacterial infections
and sepsis. There may also be qualitatively deficient
immunoglobulins and impairment of leukocytic enzymes
involved in the bactericidal activity. As the secretory IgA
is generally reduced, the recovery from infections is
delayed and infections tend to be severe in malnourished
subjects. The period of infection is prolonged. Because of
increased duration of replication and shedding of
pathogens, the systemic spread is also more likely.'?
Also, the skin and mucous membranes do not offer
effective physical barriers against infection. Malnutrition
is invariably associated with deficiency of vitamins like
A, B and D. Vitamin A is mainly necessary for

maintaining the integrity of the epithelial cells, deficiency
of vitamin D may lead to deformity in the thoracic cavity
which predisposes for ALRI.*® Malnutrition was found in
46% of ALRI cases in our study.

In their study, Smith et al showed a higher incidence of
inadequate ventilation. No significant association was
found between ventilation and ALRI severity. Inadequate
ventilation tends to accentuate the effect of the indoor air
pollutants as proper egress from the house is not possible.
Positive blood culture was obtained in only 8% of cases;
however, a significant association was found between
blood culture and ALRI severity.

The most common organism was Staphylococcus aureus.
The reason why this was the most common isolate in this
study might be because the majority of children with
bacteremia  were  severely = malnourished  and
Staphylococcus aureus bacteremia is commonly
associated with malnutrition Mechanical ventilation was
required by 8% cases, all classified as very severe
pneumonia.l* This constituted 33% of the very severe
pneumonia cases and 9.5% of the cases graded severe
pneumonia and higher. The study by reported higher rates
of ventilation among children with severe pneumonia
(20.5%). Udani PM There was one death among the 100
cases, and the other 99 recovered and were dis-charged
uneventfully. The complication rate was 1% in our
study.®

CONCLUSION

Regarding the laboratory profile, leukocytosis and blood
culture positivity were observed in a small percentage,
but significant association with ALRI severity was
observed for both. Thus, clinical signs, and not invasive
blood tests are better diagnostic tools, though the latter
may provide additional therapeutic and prognostic
information in severe disease. Early diagnosis and
treatment initiation helps improve the morbidity and
mortality profile, as evidenced by the relatively low rates
of mechanical ventilation and mortality in the present
study.
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