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Status of Haemoglobin Level in Pneumonia Among Under-5 Children

Ahmed S,1 Azom MG,2 *Nabi SN,3 Basak AK,4 Pervez AF,"Mazumder M 6

Pneumonia is a substantial cause of morbidity and mortality in under 5 children throughout the
world mostly affecting developing countries like Bangladesh. Anaemia is one of the commonest
co-morbid conditions in pediatric patients seeking medical advice especially in developing
countries and children with low haemoglobin level commonly suffer from pneumonia. Whatever
the etiology of anemia, the relation between low hemoglobin level and pneumonia has not been
fully evaluated. To evaluate the relationship of low haemoglobin level and pneumonia in under-
five children a cross-sectional study was done at Department of Paediatrics, Rangpur Medical
College Hospital, Rangpur from 1* January, 2015 to 31* December, 2015. Total 50 children with
pneumonia were included. Investigations like complete blood count (CBC), peripheral blood smear
(PBF), serum iron, total iron binding capacity (TIBC) and X-ray chest were done in all cases. All
data were collected in individual predetermined case record form. P<0.05 was used as the
minimum level of significance. This study showed anemia was found in 38 (76%) cases. Mean +
SD of MCV was 67.53 + 4.38 fl, that of MCHC was 28.92 + 3.88%, RDW was 15.44 + 1.92% and
Iron saturation was 11.75 + 2.4% respectively. These parameters of iron deficiency anaemia
(MCV, MCHC, RDW, iron saturation) were significantly co-related with pneumonia (p< 0.05).
Haemoglobin level is significantly lower in under 5 children suffering from pneumonia.
Additionally, this low haemoglobin level mostly attributed to iron deficiency bears a significant

positive correlation with pneumonia.
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Introduction

neumonia may be defined as

inflammation of the parenchyma of the

lungs.! Childhood pneumonia is the
leading single cause of mortality in children
aged less than 5 years. The incidence in this
age group is estimated to be 0.29 episode per
child yearly in developing and 0.05 episode
per child-year in developed countries. This
translates into about 156 million new episodes
each year worldwide, of which 151 million
episodes are in the developing world. Most
cases occur in India (43 million), China (21

million) and Pakistan (10 million), with
additional high numbers in Bangladesh,
Indonesia and Nigeria (6 million each). Of all
community cases, 7-13% are severe enough
to be life-threatening and  require
hospitalization. Pneumonia is responsible for
about 19% of all deaths in children aged less
than 5 years, of which more than 70% take
place in sub-Saharan Africa and south-east
Asia. In Bangladesh, 6.4 million children
suffered from pneumonia among them 50
thousand die which comprises 26.6 deaths per
10,000 under-five population.”
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Various risk factors have been proposed to
increase the chances of development of lower
respiratory infections including pneumonia -
some of them are definite, some are likely,
and few are possible’. Since infections of the
lower respiratory tract are the major
morbidity and mortality indicators among the
children, gaining control over the risk factors
will have a promising effect on the
wholesome growth and development of
children *. The risk factors for severe acute
lower respiratory infections in children have
been evaluated in a systematic review and
meta-analysis, anaemia (defined by serum
hemoglobin <11 g/dl) is one of them.”

Hemoglobin (Hb) level is the most reliable
indicator of anemia among all individuals.
Anemia is a major public health problem that
can occur at any stage of the life cycle’.The
World Health Organization estimates that
anaemia largely caused by iron deficiency
anaemia, affects between 500 million and two
billion people world-wide, of them 30% are
children.®® In some developing countries like
Bangladesh, up to 50% of preschool children
have anaemia that is principally caused by
iron deficiency,” which occurs most
frequently between the age of 6 months to 3
years, the age when repeated infections are
more.

It seems noteworthy that oxygen (O;) and
carbon-dioxide (CO.) transport is primarily
facilitated by Hb. Besides, it carries and
inactivates nitric oxide (NO) and also play the
role as a buffer.'” Tissue 'oxygen buffer
function is very important one of hemoglobin
system. On the other hand, Hb in the blood is
mainly responsible for stabilizing the oxygen
pressure in the tissues.'' Quantitative and/or
qualitative reduction in Hb, may adversely
affect the normal functions of body including
functions of respiratory system.'> Moreover,
alveolar macrophages obtain iron primarily
from the RBC metabolism and plasma pool,
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and their function may be hampered in iron
deficiency state, and hence could be possible
explanation for association of pneumonia and
deficient iron state consequently iron
deficiency anaemia.*

Methods

This cross-sectional study was conducted at
the department of Paediatrics of Rangpur
Medical College Hospital, Rangpur for
duration of 6 months during 1* January, 2015
to 31% December, 2015. A total of 50 children
aged 2 months to 60 months diagnosed as
pneumonia were included with the inclusions
criteria viz, fever cough, respiratory distress,
fast breathing and/or, chest indrawing,
radiological  evidence of  pneumonia.
Exclusion criteria was children with Cough
and/or fever persisting for more than two
weeks, Bleeding manifestation, Severe acute
malnutrition, Any chronic diseases or other
systemic illnesses (e.g. congenital heart
diseases diabetes, hepatitis, liver failure, etc.),
Children who already received antibiotic from
outside, Intake of iron supplements. Main
outcome variables were Serum haemoglobin
concentration, Serum iron status. Blood
sample was taken from ante-cubital vein of
each child by a trained phlebotomist by using
sterile, disposable syringes and needles, and
proper tubes for the investigations like
complete blood count (CBC), peripheral
blood smear (PBF), serum iron, total iron
binding capacity (TIBC). X-ray chest will be
done in all cases. Hemoglobin level was
estimated in the blood samples using
cyanmeth method by automated blood cell
analyzer. Iron level and TIBC were measured
by using the by Dade Behring machine. Data
were entered in the computer using SPSS
(version 17.0), calculation of percentage
resistance within 95% confidence interval
(CI). Level of significance will be considered
as ‘p’ value less than 0.05, and double
checked before analysis.  Appropriate
statistical ~ test  (Pearson’s  correlation
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coefficient test) was done to find out the
relationship between low haemoglobin level
and pneumonia.

Results
Table I: Distribution of children with
pneumonia by clinical presentation

Clinical Frequency Percentage (%)
presentation (N)

Fever 50 100.0
Cough 50 100.0
Respiratory 50 100.0
distress

Feeding difficulty 06 12.0
Inability to 04 08.0
breastfeeding or

drink

Vomits 00 00
everything

Convulsion 00 00
Lethargy 04 08.0
Unconsciousness 00 00
Cyanosis 02 04.0
Head nodding 15 30.0
Grunting 10 20.0
Nasal flaring 25 50.0
Fast breathing 50 100.0
Chest indrawing 40 80.0
Increased  vocal 00 00
fremitus

Vesicular breath 50 100.0
sound

Crackles 50 100.0
Wheeze 15 30.0
Increased  vocal 00 00

resonance

A total of 50 cases were included in this study
among them 31(62%) were male and the rest
19 (38%) were female with a male to female
ratio of 1.63:1. Most frequently occurring
clinical features were fever, cough, fast
breathing, respiratory distress and Crackles
(Table I). Among the study population,
radiological findings in the form of
consolidation in 35 (70%), pneumatocoele in
6 (12%), and interstitial pneumonia in 9
(18%) Table II. In this study, mean Hb level
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was 8.82 £ 2.07, mean + SD of MCV was
67.53 + 4.38 fl, that of MCHC was 28.92 +
3.88 %, RDW was 15.44 + 1.92) and Iron
saturation was 11.75 £ 2.4% respectively, all
the parameters are statistically significant
(p<0.005) (Table III). In the present study
Hb% and parameters for diagnosing iron
deficiency anaemia significantly correlated
with pneumonia (Table V).

Table II: Radiological findings

X-ray findings Frequency (%)
(n=50)

Consolidation 35 70%

Pneumatocoele 6 12%

Interstitial 9 18%

pneumonia

Table III: Statistics of RBC morphology and
transferrin iron saturation among children
with pneumonia

Mean (+ SD) p
MCV (1) 67.53 (£ 4.38) 0.001
MCHC (%) 28.92 (+3.88) 0.001
RDW (%) 15.44 (£ 1.92) 0.001
Iron  saturation 11.75 (£2.4) 0.001
(%)

Table IV: Correlation of haemoglobin
concentration with pneumonia

Normal Value Mean + SD r p
Haemoglobin 8.82 0.728 0.001,°
11.0-12.5 (g/dl) +2.07

r = Correlation coefficient value, P = P Value,
S = Significant (p < 0.05)

Discussion

Pneumonia associated with anaemia occurs
most commonly in children than in adults.® **
In this study, of total 50 children, 31(62%)
were male and the rest 19(38%) were female
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with a male to female ratio of 1.63:1. The
male predominance may be explained by the
male dominant paediatric admission statistics
of this hospital?’  Compared with
Ramkrishnan and Harish study found 60.5%
male 39.5% were female with a male female
ratio 1.54:1 that is similar to this study. The
mean age 23.67 (£ 17.89) months, minimum
age was 2 months and maximum age was 59
months. This signifies that is most common
age group 2 months to 3 years. This is the
time when a child starts having low
haemoglobin levels and also this is the period
of adding supplemental feed which may be
inadequate and inappropriate. '

In the present study, most frequently
occurring clinical features were fever 50
(100%), cough 50 (100%), fast breathing 50
(100%), respiratory distress 50 (100%),
Crackles 50 (100%) followed by chest
indrawing 40(80%), Nasal flaring 25(50%),
head nodding 15(30%), wheeze 15(30%),
grunting 10 (20%), feeding difficulty 06
(12%), inability to breastfeeding or drink 4
(8%), lethargy 4 (8%), cyanosis 2 (4%).

Among the study population, radiological
findings in the form of consolidation in 35
(70%), pneumatocoele in 6 (12%), and
interstitial pneumonia in 9 (18%) patients.
Malla et. al. found radiological evidence of
pneumonia was higher 70 (50 %) than
hyperinflated lungs (bronchiolitis, recurrent
wheeze) 40 (29%) among 150 children with
acute lower respiratory tract infections.’

Mean Hb level in this study was 8.82 + 2.07.
This value was almost similar to other study.9
Out of the 50 children, 38 were anemic giving
us a proportion of 76%. Ramakrishnan K,
Harish PS in their study found that 74%
patient with pneumonia were anaemic'’.
Bhaskaran et al in their study in children
between 3-5 years had found 83% with
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pneumonia had hemoglobin less than 11
g/dL.*®

In this study, Mean = SD of MCV was 67.53
+ 4.38 fl, that of MCHC was 28.92 + 3.88 %,
RDW was 15.44 + 1.92) and Iron saturation
was 11.75 + 2.4% respectively. All the
parameters are  statistically  significant
(p<0.005). There is paucity of studies that
evaluate all those parameters. Malla et al have
evaluated these parameter and findings are
consistent our study.’ Serum ferritin level was
not done as it is not reliable in cases with
infection because it increases probably as
acute phase protein.”’

In the present study Hb% and parameters for
diagnosing  iron  deficiency  anaemia
significantly correlated with pneumonia. This
may indicate that low haemoglobin level
particularly due to iron deficiency anaemia
has higher risk for pneumonia. Ramakrishnan
K, Harish PS in their study found that anemic
children were 5.75 times more susceptible t
LRTI which was 3.2 times in the study done
by Malla et al.” '* Several studies identified
low haemoglobin level or anaemia as risk
factor developing pneumonia.” '* 3

Limitations of the study

This study was conducted in a single tertiary
care hospital. Therefore, the findings may not
reflect the exact scenario of all other health
facilities that take care to sick children
admitted with similar ailment. The current
study was conducted among 50 patients, not a
large sample to draw a definite conclusion.
Samples were taken by purposive method in
which the question of personal biasness might
arise.

Recommendations

The present study clearly demonstrates a link
between low haemoglobin level and
pneumonia. Complete blood picture along
with estimation of iron profile are cost-
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effective diagnostic tool. This investigation is
readily available in tertiary Medical College
hospitals in Bangladesh. Nevertheless, a large
multicenter further study is recommended to
validate this data.

Conclusion

Considering all above findings, it may be
concluded that haemoglobin level is
significantly lower in under 5 children
suffering from pneumonia. Additionally, this
low haemoglobin level mostly attributed to
iron deficiency bears a significant positive
correlation with pneumonia.
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