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ABSTRACT

Context: This study was designed to compare the sensitivities
of different investigations for the diagnosis of Community
Acquired Pneumonia (CAP). A prospective study was carried out
which compared the sensitivities of the chest radiographs, CRP,
TLC, ESR and the blood cultures in sixty-six patients who were
diagnosed with WHO defined CAP.

Material and Methods: The chest radiographs, serum C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR), total leucocyte
count (TLC) and blood cultures were determined in sixty-six patients
who were amongst the age group of one month to five years of age,
who were diagnosed with WHO defined CAP.

Statistical Analysis: It was carried out by calculating the propor-
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tion, mean, standard deviation (SD) and the sensitivity of the test.

Results: The chest radiographs were found to be positive
in 93.9% (n=62) patients, CRP was positive in 90.9% (n=60)
patients, ESR was positive in 72.7% (n=42) patients, TLC was
positive in 48.5% (n=38) patients and the blood cultures were
positive in 6.1% (n=4) patients. Hence, the sensitivity of the chest
radiograph, CRP, ESR, TLC and the blood culture in the diagnosis
of CAP were 93.9%, 90.9%, 72.7%, 48.5% and 6.1%.

Conclusion: In view of the high sensitivity of CRP, which is almost
similar to that of chest X-Ray in detecting CAP, CRP can be used
as an alternative test to the chest radiographs at peripheral
centres, where X-ray machines are not available.

Key words: Pneumonia, CRP, TLC, ESR, Blood culture, Chest radiograph

INTRODUCTION

Pneumonia is a major cause of morbidity and mortality worldwide,
particularly among children in the developing countries, where half
of the pneumonia related deaths occur within one year of age [1].
Pneumonia kills more children than any other disease and more than
2 million children die due to pneumonia each year, which accounts
for almost one in five deaths under the age of five years worldwide.
It is a critical disease for the countries to conquer, in order to reach
the Millennium Development Goal 4: which aims at reducing the
child mortality rate by two thirds from 1990 to 2015 [2]. Most of the
children who die from pneumonia live in the developing countries,
where the factors such as malnutrition, crowding, and lack of access
to quality health care increase the risk for death.

Community Acquired Pneumonia (CAP) is defined as a Lower
Respiratory Tract Infection (LRTI) which occurs in a child who
has not been admitted to a hospital or a health care facility in
the preceding 14 days [3]. The primary organisms which are
responsible for pneumonia in the early age of up to three months
are the group B Streptococci and the gram-negative bacilli [4].
Between three weeks and three months of age, the infants who
may present with an insidious afebrile pneumonitis syndrome are
infected by Chlamydia trachomatis [5]. Yet, overall, viruses are the
common causes of pneumonia in the first five years of life, which
account for up to 40-50% cases of pneumonia [6-8]. Amongst
the causative viruses, the most common ones are the respiratory
syncytial virus, followed by the parainfluenza virus types 1, 2, and
3, the influenza virus types A and B, adenoviruses and rhinoviruses
and the less common ones are the herpes simplex virus and
the enteroviruses [9]. As the age increases, the incidence of the
pneumonia decreases, but the ailments which are caused by the
bacterial pathogens viz Streptococcus pneumonia, Mycoplasma
pneumoniae, and Chlamydia pneumonia become more frequent.
In children, upto fifteen years of age, viruses are responsible for
half of the pneumonia cases, whereas Streptococcus pneumonia
accounts for 17% to 28% of all the community-acquired pneumonia
cases [10], and Mycoplasma pneumonia which is the second most
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common agent after Streptococcus pneumoniae, is the most
common pathogen in young adolescents, which has been identified
in up to one-half of the cases [11].

The World Health Organization (WHO) [12] has defined a clinical
criteria for making the diagnosis of pneumonia, which consists of
the presence of cough which is associated with tachypnoea, fever
(>38.5°C) and chest recession without wheeze. Tachypnoea is
defined as a respiratory rate of over 40 breaths/min in children who
are one to five years of age, of over 50 breaths/min in children who
are two to twelve months old, and of over 60 breaths/min in children
who are of the age of under two months.

This study was undertaken because; very less data is available on
the comparison of the sensitivity of the chest radiographs and the
laboratory parameters in rural setups. There is no alternative to the
chest radiographs for making the diagnosis of CAP, especially at
peripheral centres where X-ray machines are not available. Hence,
this study was conducted with the following objectives: i) To check
out the sensitivity of the laboratory parameters and the chest
radiographs in the patients with WHO defined Community Acquired
Pneumonia (CAP), ii) To compare the sensitivity of the C-Reactive
Protein and the chest radiographs in the diagnosis of CAP and iii) To
investigate the utility of the blood cultures in CAP.

MATERIAL AND METHODS

The Study Setting

This was a prospective study which was carried out over a
period of two months (6" July 2011 to 6" September 2011) in
the Department of Paediatrics of Dhiraj Hospital, which is a 1000
bedded multispecialty hospital which caters to the rural population
of Vadodara and Waghodiya.

All the paediatric patients with clinically suspected pneumonia (as
per the WHO criteria), who were admitted to the institute between
6" July 2011 to 6™ September 2011, and were willing to participate
in the study, were enrolled for the study. Before their enrolment, all
the participants were explained about the nature and the purpose of
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the study. Consents were obtained from their parents/ LARs (Legally
Authorised Representatives). The concept of this prospective
study, which was submitted under the title, ‘correlation of clinically
suspected community acquired pneumonia (CAP) with reference
to the chest radiographs and the laboratory parameters in rural
setups’, was approved by the institutional ethics committee of the
SBKS Medical Institute and Research Centre, on 6" July 2011.

The Study Subjects
A total of 66 patients who fulfilled the below mentioned criteria were
enrolled in the study.

Inclusion Criteria

e All the patients of clinically suspected pneumonia as per the
WHO criteria, who were amongst the age group of one month
to five years of age.

e The patients who were willing to give informed consent.

Exclusion Criteria

e The patients who were not willing to give informed consent.

e Those who were suffering from critical or terminal illnesses,
acute bronchial asthma exacerbation and chronic lung dis-
ease.

e Those who were already enrolled in the study.

e Known cases of pulmonary Koch’s and who were receiving
treatment for the same.

e The patients with immuno-compromised statuses

e The patients who were on antibiotics for more than 48 hours.

The demographic profile, complete histories, information on the
vitals, respiratory system examinations and relevant systemic
examinations of all the patients who were willing to participate in the
study were recorded in a proforma and the patients were subjected
to the following investigations — X-ray chest, PA view, complete blood
count (CBC) with the use of a ‘Sysmex KX21 Three Part Differential
Automated Haematology Analyzer’, blood cultures [13], ESR and
the C-Reactive Protein (CRP) by the latex agglutination method [14]
(the CRP Latex Kit was manufactured by Rapid Diagnostics, Pvt.
Ltd.).

Interpretation of the Test Results

e  CXR: The chest X-ray evaluation was carried out by an expert
senior radiologist of our institute and he was kept blind about
the clinical conditions of the patients.

e ESR: It was considered as positive when its value was above
20 mm/h. The normal range for the paediatric age group for
both males and females considered was 0-13 [15].

e CRP: The presence of agglutination was considered to show
positivity.

e TLC: A total leucocyte count of above 15,000/cu.mm. was
considered as positive.

e Blood Cultures: Once the colonies were observed on the
media, they were subjected to microscopy, gram staining and
acid fast staining. The biochemical test for the specific soluble
substance (SSS) for S.pneumonia was carried out and if no
colony was observed, it was allowed to stay in incubation for
24 hours and was further observed. No growth even after this
indicated that the blood culture was negative [16].

STATISTICAL ANALYSIS

It was carried out by calculating the proportion,
StandardDeviation (SD) and the sensitivity of the test.

OBSERVATION AND RESULTS
[Table/Fig-1,2 & 3].

mean,
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Age

(in months) Male (%) Female (%) Over all
1-2 6 (9%) 2(3%) 8(12.1%)
2-12 16(24.2%) 10(15.2%) 26(39.4%)
12-60 16(24.3%) 16(24.3%) 32(48.5%)
Over all 38(57.6%) 28(42.4%) 66(100%)

[Table/Fig-1]: Age and sex distribution of study participants

The above data suggests that males were more commonly affected,
as compared to females. CAP is more prevalent in the age group of
one to five years of age.

Age Mean Mean Mean
(in months) RR (+SD) ESR (+SD) TLC (+SD)
1-2 68.5 (£4.1) 35.3 (+21.4) 15,625 (+129)
2-12 57.58 (+8.5) 36.5 (+20.8) 15,678 (+320)
12-60 46.7 (£10.9) 34.4 (+15.7) 15,166 (+105)
Over all 55.1(+12.6) 35.1 (x21.1) 15,559 (+112)

[Table/Fig-2]: Respiratory Rate (RR), ESR and TLC as per age of study

participants

Age Chest
Group | Radiograph CRP ESR>30 TLC>15000 Over all
1-2 75% (6) 100% (8) 75% (6) 0% (0) 8
2-12 92.3% (24) 92.3% (24) | 92.3% (24) 69.2% (18) 26
12-60 100% (32) 87.5% (28) | 68.7% (22) 43.7% (14) 32
Overall | 93.9% (62) 90.9% (B0) | 72.7% (48) 48.5% (32) 66

[Table/Fig-3]: Sensitivity of various investigations according to age group

of study population

The chest X-rays were found to be positive (which was manifested
either as an isolated consolidation, a pleural effusion, infiltrates or
a combination of these) in 93.9% of the study population. On the
other hand, CRP was found to be positive in 90.9% of the cases,
ESR of above 30 mm/h was found in 72.7% of the cases and a
TLC of above 15,000/cu.mm. was found in 48.5% of the study
participants.

DISCUSSION
The present study showed that the chest radiographs and the CRP
positivity were strongly associated with the WHO defined community
acquired pneumonia in all the age groups. ESR showed a moderate
sensitivity, while the TLC and the blood cultures were not sensitive
enough for the diagnosis of CAP. An association of raised CRP with
the CAP was more in the younger age groups. The sensitivity of the
chest radiographs, which was observed in this study was 93.9%,
whioh was the same as those which was reported by Kiekara O et
, [17]in 1995 (96%); and by Stolz D et al., [18] in 2006 (96.7%).
However, our results contradicted the results of the studies which
were done by Patenaude et al., [19] 1995 (86%) and Bharti B et al.,
[20] in 2008 (83.1%). The sensitivity of the C-reactive protein, which
was observed in our study was 90.9%, which matched with those
of the studies which were done by Heiskanen-Kosma T et al., [21] in
2000 (94.3%), by Requejo Hl et al., [22] in 2003 (98%) and by Enitan
D and Carrol et al., [23] in 2009 (97.2%). Our results differed from
those of the studies which were done by Massimiliano Don et al.,
[24] in 2009 (74%) and Virkki R et al., [25] in 2002 (73.5%).

The sensitivity of the Erythrocyte Sedimentation Rate which was
observed in this study, when it was considered as positive above
a reading of 30 mm/h was 72.7%, which was in line with the result
of Massimiliano Don et al., [24] 2009 (72%). This result was in
disagreement with the result of Virkki R et al., [25] 2002 (63.7%).

The sensitivity of the TLC in the study (when it was considered as
positive above a level of 15,000/mm?3) was 48.5% which was similar
to the result of the study which was done by Massimiliano Don et al.,
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[24] in 2009 (49.3%). The result was not in support of the result of
the study which was done by M.Korppi et al., [26] in 1997 (32.5%).

The sensitivity of the blood culture in this study was 6.1% which
was similar to the results of Shah SS et al., [27] 2011 (2.1%) and
Obaro SK et al., [28] 1996 (3.1%). So, it can be stated that the
chest radiographs and the CRP have similarly high sensitivity for
diagnosing CAP; ESR has a low fair sensitivity, but the TLC and the
blood cultures have very low sensitivity.

All the patients with positive blood cultures were very severely sick as
compared to others and they had high levels of TLC, ESR and CRP.
So, these findings can help us in making a probable interpretation,
that with increased sepsis, the chances of getting positive blood
cultures increases in case of CAP. But in the routine cases, there is
a very less chance of getting positive blood cultures and hence, the
blood cultures can be excluded from the routine investigations.

On the other hand, the chest radiographs and CRP have higher
sensitivity rates as compared to others and hence, there are higher
chances of getting positive chest radiographs and CRP in case of
pneumonia. Since, CRP and the chest radiographs have high and
almost similar sensitivities, one can be replaced by the other.

CONCLUSION

In view of the high sensitivity of CRP, which is almost similar to that
of chest X-ray in detecting CAP, CRP can be used as an alternative
test to the chest radiographs at peripheral centres, where X-ray
machines are not available. The TLC and ESR do not have high
degrees of sensitivity in the diagnosis of CAP and hence, they
should be used as adjuvants to the chest radiographs and CRP.
Blood cultures have the lowest yield as compared to the other
investigations and hence they can be excluded from the routine
diagnostic investigation. As this was a small scale study, it may not
add substantially, but it gives an insight for taking up larger studies.

Implications

CRP can be used as an alternative to the chest radiographs in the
diagnosis of CAP at peripheral centres where X-Ray machines are
not available.

LIMITATION

This was a small scale study and hence, similar large scale studies
should be done at various centres of the country, to establish a cost
effective, gold standard diagnostic criteria for CAP in the paediatric
population.
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