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ABSTRACT

A case control study was conducted from
October 2018 to September 2020 by taking
children between the age group 2 months to 5
years, admitted to Sishu Bhawan and SCB
Medical College Hospital, Cuttack with an acute
history of cough and rapid respiration or
difficulty in breathing, to know the correlation
between various clinical parameters and
hypoxemia along with ability of each parameter
to predict the presence of hypoxemia in
children. Among 109 children, 50 children were
hypoxemic and 59 children were non
hypoxemic with the prevalence of hypoxemia
about 45.8%. Among symptoms in children with
Acute Lower Respiratory Tract Infection
(ALRI), inability to feed, cough and difficulty in
breathing had a sensitivity of 100%, 98% and
92% respectively and specificity was maximum
for difficulty in breathing (62.7%) to predict
hypoxemia. On comparison between hypoxemic
and non-hypoxemic children difficulty in
breathing and inability to feed had a p value
<0.001 and was statistically significant. Among
signs in children with ALRI, appearance of the
child, lower chest retraction, respiratory rate had
a sensitivity of 100%, 100% and 98%
respectively to predict hypoxemia. Central
cyanosis was the most specific sign with the
specificity of 100% to predict hypoxemia
followed by grunting with a specificity of
96.6%. When compared between hypoxemic
and non-hypoxemic children the p-value was
very highly significant for appearance of nasal

flaring, grunting, suprasternal  indrawing
parameters whereas upon combination of
variables, a combination of cough, inability to
feed, tachypnoea and the combination of cough,
subcostal retractions, tachypnoea had high
sensitivity of 96% and 95% respectively to
predict hypoxemia in children with ALRI.
Combination of difficulty in breathing, cyanosis
and grunting had high specificity of 98%.
Keeping in view of less feasibility of detection
of hypoxemia in lower respiratory tract infection
by pulse oximeter and ABG in developing
countries and no available study in the state of
Odisha, this study is conducted in an attempt to
find out the alternative methods by various
clinical parameters to detect hypoxemia which
are easily recognized by the health personnel in
developing  countries  for  the  further
management of Lower Respiratory Tract
Infection (LRTI).

Key words: Hypoxemia, Acute Lower
Respiratory Tract Infection, Lower Respiratory
Tract Infection, Management

INTRODUCTION

Acute respiratory infection s
defined as acute onset of respiratory
symptoms including cough, rhinorrhoea,
fast/difficulty in breathing, chest wall
indrawing and wheeze of less than 14 days
durationl. Acute lower respiratory tract
infection (ALRI) are the major cause of
morbidity and mortality among children in
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developing countries, accounting for about
30% of mortality in children under 5 years
of age’®®. ALRIs are important indicators
of the health disparities that persist between
indigenous and non-indigenous children in
developed countries.

Hypoxemia is defined as oxygen
saturation less than 90%%%%** and is an
important risk factor for mortality in
children with ALRI . The most reliable way
to detect hypoxemia is an arterial blood gas
analysis or the determination of arterial
haemoglobin saturation by  pulse
oximeter:234°,

Detection of hypoxemia by use of
pulse oximetry and ABG analysis is not
feasible in most situations in developing
countries. Therefore it is important to
accurately identify hypoxemia in children
by use of clinical signs alone. Various
symptoms and signs such as cough,
difficulty breathing, cyanosis, grunting,
subcostal retractions, sick appearance etc.
have been evaluated for their ability to
predict hypoxemia®>.

MATERIALS AND METHODS

A case control study was conducted
from October 2018 to September 2020 by
taking children between the age group 2
months to 5 vyears, admitted to Sishu
Bhawan and SCB Medical College Hospital,
Cuttack with an acute history of cough and
rapid respiration or difficulty in breathing.

Sampling Method: Purposive sampling

Inclusion Criteria: Children between the
age of 2 months-5 years presenting with an
acute history of cough and rapid respiration
or difficulty in breathing were included in
the study according to the WHO criteria for
ALRI.

Exclusion Criteria: Children presenting
with  ALRI along with the following
condition:-

1. Diarrhoea

2. Convulsion

3. Known case of Asthma

4. Congenital heart disease

5. Severe anaemia

6. Shock

7. Severe dehydration.

8. Requiring ventilator support.

METHODOLOGY

109 children between the age group
of 2 months to 5 years with history of cough
and rapid respiration or breathing difficulty
admitted to Sishu Bhawan and SCB College
Hospital fulfilling the inclusion criteria were
included in the study.

At the time of enrolment an
informed written consent was obtained from
the parents.

The study sample was divided into 2
groups. Group-1; children having oxygen
saturation <90% (n=50). Group-2; children
having saturation >90 on admission (n=59).
Baseline characteristics were compared.
Frequency of different symptoms/ signs in
both groups was calculated.

A history was obtained from the
parents about the presence and duration of
various symptoms: Cough, fever, difficulty
in breathing, cry, inability to drink/feed. The
child was examined and the followings
signs were recorded. Appearance, heart rate,
respiratory rate (counted for 60 seconds
when the child is quite and at rest),

Cyanosis, grunting, nasal flaring,
suprasternal  indrawing, lower  chest
retractions, intercostal retraction,

crepitation, rhonchi and decreased air entry.

A portable oximeter was used to
measure  oxygen saturation with an
appropriate sized sensor on the finger or the
toe while the child was breathing at room
air. Hypoxemia was defined as oxygen
saturation <90%.

Analysis

Data was collected by proper
physical examination. Appropriate tables
and graphical representations were used to
display the data. Statistical significance was
evaluated using the Chi square test. “p”
value was obtained and a value <0.05 was

taken as significant.
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DISCUSSION

In the case control study conducted
from October 2018 to September 2020 by
taking 109 children between the age group
2 months to 5 years, admitted to Sishu
Bhawan and SCB Medical College Hospital,
Cuttack with an acute history of cough and
rapid respiration or difficulty in breathing,
50 children were found hypoxemic and 59

children were non hypoxemic with the
prevalence of hypoxemia about 45.8%.
Among symptoms in children with lower
respiratory tract infections inability to feed
and cough had a good sensitivity of 100%
and 98% to predict hypoxemia and none of
the symptoms were specific to predict
hypoxemia.

Table 1: Frequency of symptoms associated with hypoxemia

Symptoms Hypoxemic | Non-hypoxemic | Sensitivity | Specificity | Pvalue | PPV | NPV
children (50) children (59)

Cough 49 58 98% 1.7% 0.096 46% | 50%

Fever 39 41 78% 30.5% 0.316 | 49% | 62%

Difficultyinbreathing 46 22 92% 62.7% <0.001 | 68% | 90%

Inabilityto Feed 50 48 100% 18.6% <0.001 | 51% | 100%

Among the symptoms, inability to
feed, cough and difficulty in breathing had
high sensitivity of 100%, 98% and 92%
respectively to  predict  hypoxemia.
Difficulty in breathing had high specificity
of 62.7% among the symptoms to predict
hypoxemia in children with ALRI®*"®, On
comparison between hypoxemic and non-
hypoxemic children difficulty in breathing
and inability to feed had a p value < 0.001
and was statistically significant.

Among signs, appearance of the
child, lower chest retraction and tachypnoea
had high sensitivity of 100%,100% and 98%
respectively and central cyanosis and
grunting had specificity of 100% and 96.6%
respectively to predict hypoxemia. None of
symptoms and signs evaluated was both
sufficiently sensitive and specific. Except
for cyanosis, none of the clinical signs in
children with lower respiratory tract
infections can be explained by hypoxemia

alone9,10,ll,12l
Table 2: Frequency of signs associated with hypoxemia
Signs Hypoxemic | Non-hypoxemic | Sensitivity | Specificity | Pvalue | PPV | NPV
children (50) children (59)
Appearance(sick look) 50 41 100% 30.5% <0.001 | 55% | 100%
Tachycardia 31 25 62% 57.6% 0.041 64% | 55%
Tachypnoea 49 58 98% 1.7% 0.002 50% | 46%
Cyanosis 02 0 4% 100% 0.018 | 100% | 55%
Nasalflaring 29 13 58% 78% <0.001 | 69% | 68%
Grunting 17 02 34% 96.6% <0.001 | 89% | 63%
Suprasternalindrawing 32 12 64% 79.7% <0.001 | 73% 2%
Intercostalretractions 41 17 82% 71.2% 0.7 71% | 82%
Lower chestretractions 50 58 100% 1.7% 0.275 46% | 100%
Crepitations 38 31 76% 47.5% 0.01 55% | 70%
Decreased air entry 39 41 78% 31% 0.4 49% | 62%
Among the signs, appearance, lower  flaring, grunting and suprasternal in

chest retraction, tachypnoea and intercostal
retraction had high sensitivity of 100%,
100%, 98% and 82% respectively to predict
hypoxemia in children with ALRI.
Cyanosis, grunting, suprasternal in drawing
and nasal flaring had specificity of 100%,
96.6%, 79.7% and 78% respectively to
predict hypoxemia in children with ALRI.
On comparison between hypoxemic and
non-hypoxemic children p value was very
highly significant in appearance, nasal

drawing. Highly significant association was
seen with tachypnoea and significant in
tachycardia and crepitation*>**.

On combining the variables cough,
inability to feed and tachypnoea showed
highest sensitivity of 96% and combination
of cough, tachypnoea, subcostal retractions
had sensitivity of 95% followed by
combination of cough, difficulty in
breathing and tachypnoea which had a
sensitivity of 90%. Combination of
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difficulty breathing, cyanosis and grunting

had specificity of 98%.

Table 3: Combination of variables to predict hypoxemia in children with ALRI

Model Combination Of variables Sensitivity | Specificity
Model-1 | Cough Difficulty inbreathing Tachypnoea 90% 11%
Model-2 | Difficulty inbreathing Nasalflaring Crepitations 82% 15%
Model-3 | Difficulty breathing Inability to feed Intercostalretractions | 80% 13%
Model-4 | Cough Inability to feed Tachypnoea 96% 20%
Model-5 | CoughTachypnoea Intercostalretractions 80% 26%
Model-6 | CoughTachypnoea Subcostalretractions 95% 10%
Model-7 | Difficulty breathing Cyanosis Grunting 36% 98%

On combination of variables, model-
4 (cough, inability to feed, tachypnoea) and
model-1 (cough, difficulty in breathing,
tachypnoea) had high sensitivity of 96% and
90% to predict hypoxemia in children with
ALRI. Model -2(difficulty in breathing,
nasal  flaring, crepitations),  model-
3(difficulty in breathing, inability to feed,
intercostal retraction) and model-5(cough,
tachypnoea, intercostals retraction) had a
sensitivity of 82%, 80% and 80%
respectively to predict hypoxemia in
children with ALRI. Model-6 (Cough,
tachypnoea, subcostal retractions) had high
sensitivity of 95% but low specificity of
10%. Model-7 (Difficulty breathing,
cyanosis, grunting) had highest specificity
of 98%.

CONCLUSION

The prevalence of hypoxemia in
acute respiratory tract infection in this
present study is 45.9%.Correlation of
symptoms and signs as a single indicator
revealed inability to feed, cough, respiratory
rate, sick looking appearance of the child
had sensitivity of 100%, 98%, 92%, 100%
respectively and cyanosis, grunting had
specificity of 100% and 96.6% respectively;
so have good ability to predict hypoxemia in
acute lower respiratory tract infection.
Combination of symptoms and signs further
increase the sensitivity and specificity to
predict hypoxemia. None of the clinical
symptom or sign alone has both sufficient
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