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Original Article 
 
 

Atypical Pneumonia in Children in 

Islamabad: Clinical Features And 

Response to Macrolides 
 

Objective: The main objective was to determine the frequency of atypical pneumonia in 
hospitalized children and to provide a clinical approach for diagnosis and management of 
atypical pneumonia in children. 

Methods: This descriptive prospective study was carried out at Children’s Hospital, 
Pakistan Institute of Medical Sciences from 1st January 2002 to 31st December 2002. Ninety 
five children having age 2 months to 10 years admitted through outpatient clinics and 
emergency with diagnosis of non-severe and severe pneumonia were recruited. Macrolides 
were given to the patients who failed to respond to other antibiotics after 72 hours. 

Results: There were total 206 children admitted in children’s hospital with signs and 
symptoms suggestive of non-severe and severe pneumonia during the study period. Out of 
these 95 (46.1%) children were declared to have atypical pneumonia. Forty-nine children 
(51.6%) were less than one year of age and 20 (21%) children between 2 to 4 years of age. 
Out of 95 children 71 (74.7%) were male, 93 (97.9%) had history of cough, 89 (93.7%) 
children had history of fever and 94 (98.9%) history of breathing difficulty.  Forty (42.1%) 
children showed response to macrolides within five days. and 31 (32.6%) showed response 
after 5 days of therapy with macrolides and all these children were declared as therapy 
success. In twenty-four (25.3%) children there was no response to macrolides. 

Conclusion: Macrolides are the drug of choice for the treatment of atypical pneumonia in 
children. 
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Introduction 
 
Acute respiratory infections (ARI) are common 

in children all over the world but are of particular 
concern for the developing countries. About 500-900 
million episodes of ARI and 5 million deaths occur in a 
year in the developing countries.

1
 Pneumonia is a 

common cause of childhood morbidity. According to 
World Health Organization (WHO), incidence for 
pneumonia is about 10/100 children/year.

2
 

 Atypical pneumonia is characterized by an 
insidious onset and interstitial inflammation of the lungs, 
showing less virulent course and is associated with 
lesser mortality than patients with typical pneumonia.

3
 In 

India, the incidence of mycoplasma infection is 15.5% 
and Legionella infection 9.7%.

4
 

   Diagnosis of atypical pneumonia is difficult in 
developing countries and these groups of organisms do 
not respond usually to antibiotics used for community 
acquired. The definite diagnosis may be confirmed 
through culture, PCR and ELISA, which are expensive 

and not practical for routine use in developing countries. 
Macrolides are the drug of choice for atypical 
pneumonia in children.  

 

Materials and Methods 
 
 The study was a prospective, descriptive study 

conducted in the Children’s Hospital, Pakistan Institute 
of Medical Sciences (PIMS), Islamabad from 1

st
 January 

to 31
st
 December 2002. All Children admitted to wards 

through OPD and emergency having age 2 months to 
10 years with diagnosis of Pneumonia according to 
WHO criteria were enrolled. The standard WHO criterion 
to classify children with pneumonia is as follows: 

5 

Non-severe pneumonia was defined as cough 
or tachypnea (with respiratory rate >50 breaths per 
minute for children aged 2-11 months ;> 40 breaths per 
minute for children aged> 12 months). 

Severe pneumonia was defined as cough or 
breathing difficulty with lower chest in drawing (with or 
without tachypnea as defined above). 
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Very severe disease was defined as cough or 
breathing difficulty with one or more danger signs: 
convulsions, drowsiness (altered consciousness), and 
inability to drink; severe malnutrition (grade III) and 
stridor at rest. 

  The clinical criteria for diagnosing atypical 
pneumonia was cough and fever lasted for one week, 
given antibiotics other than macrolides for 72 hours and 
chest radiograph showing bilateral hilar infiltrates. 

  The expected sample size was 100 children or 
12 months whichever comes earlier. It was calculated 
using the formula X=z

2-
alpha/2P(1-p)/D

2
 

As no previous data available so 
P=0.5.Confidence level 95% and d=0.10 then the 
sample size was 96. 

  All children admitted to  the Children Hospital 
having age 2 months to 10 years were included in the 
study having WHO defined non-severe and severe 
pneumonia with the chest radiographs showing bilateral 
hilar infiltrates, as reported by the senior radiologist and 
did not respond to antibiotics other than macrolides for 
72 hours. 

 Children having very severe disease, 
underlying congenital heart disease, congenital lung 
malformations, bronchial asthma and malnutrition were 
excluded. Case notes with incomplete record were also 
excluded. 

 Verbal consent was taken from the parents. 
Clinical and radiographic features were recorded in a 
pretested questionnaire.   

Each child had a complete history and a 
physical examination. Data was collected on the age, 
sex, weight, history of cough, breathlessness, noisy 
respiration and fever. 

A chest radiograph was taken on admission, 
after five days and after ten days of the study. 
Radiographs were reported by the senior radiologist 
.Children were monitored in the ward for response and 
re-evaluated within a week at outpatient clinic. 

For the purpose of analysis we made two 

groups of children, one who showed response to 

macrolides therapy, either upto five days or more than 

five days and the other who showed no response to 

macrolides therapy. We compared the baseline 

characteristics of these two groups (therapy success 

and therapy failure) to identify the risk factors associated 

with therapy failure. Our univariate analysis showed that 

there were no single variable were present, which 

showed statistical significant with therapy failure in the 

two groups 

The main outcome measure was clinical cure 

after 3 days of treatment. Clinical cure was defined as 

respiratory rate < 40 breaths/minute in ≥ 12 months and 

< 50 breaths / minute in children between 2-11 months 

of age and absence of the following signs of therapy 

failure.
5
  

Inpatient Therapy Failure was defined as one or 
more of: 

Oxygen saturation 87 or less for more than 30 
minutes when the child was calm. 

Presence of any danger sign. 
No improvement after 48 hours of therapy or 

deterioration when therapy failed. 
Data Management and Analysis: Data was entered 
using the SPSS version 10.0 data base program. 

Frequency of different variables, with mean, 
median and mode was calculated. These variables 
which were significant in univariate analysis were then 
put in multivariate model to determine the risk factors for 
therapy failure. 

 

Results 
 
During the study period of one year, from 1

st
 

January to 31
st
 December, 2002, 206 children were 

admitted at the Children’s Hospital, Pakistan Institute of 
Medical Sciences (PIMS), Islamabad, with signs and 
symptoms suggestive of pneumonia. Out of these 206, 
we enrolled 95 (46.1%) children, aged between 2 
months to ten years who were declared to have atypical 
pneumonia. The majority of the children, 49(51.6%) 
were under one year age. There were ten (10.5%) 
children between 2 to 3 years of age group and ten 
(10.5%) children were between 3 to 4 years of age 
group. 

The study result showed that out of 95 children 
of atypical pneumonia, 71 (74.7%) were male. The 
mean age of all the children diagnosed with atypical 
pneumonia was 29.7 months. 
 

Table I: Demographic Indicators of atypical 
pneumonia children   (n= 95) 

 Number Percentage (%) 

Total no of 
children 

 

206 

 

Children with 
atypical  

pneumonia 

 

95 

 

46.11 

 

Males 

 

71 

 

74.70 

 

Mean age 

 

27.7 

 

 

<1 year 

 

49 

 

51.57 

 

2-5 year 

 

34 

 

35.7 

 

>5 year 

 

12 

 

12.6 
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Table II: Frequency of clinical and 
radiographic features in atypical 

pneumonia in                 children    (n= 95) 
Total no of children 95  

Fever 89 93.70% 
Cough 93 97.90% 

Difficult Breathing 94 98.90% 
Wheeze 44 46.30% 

Lower chest indrawing 70 73.70% 
Crackles 79 83.20% 
Ronchi 70 73.70% 

Chest X-ray Persistent 
Bilateral Infiltrate day 5 

92 96.8% 

Bilateral Infiltrate day 10 63 66.31% 

 

Table III: final outcome in atypical 
pneumonia children ( n= 95) 

 
Variables 

 
Number Percentage 

Final Out 
come 

Response 
up to 5 days  

40 42.10% 

 
 

Response 
after 5 days 

31 32.60% 

  
 

No 
Response 

24 25.30% 

 

Table IV:    Comparison of baseline 
characteristics of children with therapy 

success and therapy failure (n = 95) 

Variables  
Therapy 

Success (n= 
71) 

Therapy 
failure (n = 

24) 

p- 
Value 

Male† 53(74.6%) 18 (75.0 %) 0.81 

Age less 
than 3 
years‡  

 

53(74.6%) 16 (66.7%) 0.62 

H/O Fever 67 (94.4 %) 22 (91.7 %) 0.98 

H/O Cough 70 (98.6%) 23 (95.8 %) 0.99 

H/O Difficult 
breathing 

71 (100 %) 23 (95.8 %) 0.56 

H/O Wheeze 32 (45.1%) 12 (50.0 %) 0.85 

Lower chest 
indrawing 

54 (76.1%) 16 (66.7 %) 0.52 

Presence of 
crackles 

58 (81.7 %) 21 (87.5%) 0.73 

Presence of 
ronchi 

56 (78.9 %) 14 (58.3%) 0.08 

†  Against Male ‡Against age more than 3 years  

Eighty-nine (93.7%) children had history of fever 
and 93(97.9%) had history of cough. Ninety four (98.9%) 
children had history of breathing difficulty while 44 
(46.3%) children had history of wheeze during this 
illness. 

    On examination, at the time of enrollment, 
70(73.7%) children had lower chest indrawing. Seventy-
nine (83.2%) children had crackles and 70 (73.7%) had 
ronchi. The mean respiratory rate at the time of 
enrolment was 56.5 breaths per minute (+10.25). 

 The mean temperature at the time of 
enrollment was 99.3

o 
F (+1.26). 

At admission chest radiograph showed B/L 
infiltrate. At day five of treatment, in 75 (78.9%) children, 
bilateral infiltration still persisted while in 17 (17.9%) 
children the chest radiograph became worse. At day ten, 
47 (49.5) children still had bilateral infiltration in the lung 
fields while in 16 (16.8%) children their radiograph 
became worse. In 32 (33.7%) children had clear chest 
radiograph on day ten of the therapy. Out of 95 children 
40 (42.1%) children showed response to macrolides 
within five days and were declared as therapy success. 
However 31 (32.6%) children showed response after 
five days of therapy. With macrolides and these were 
also declared as therapy success. In 24 (25.3%) we 
observed no response to macrolides and were declared 
as therapy failures. 

 

Discussion 
   
Atypical organisms are responsible for sizeable 

number of cases of community acquired pneumonia in 
children. This study was based on the clinical approach 
for diagnosis and management of atypical pneumonia in 
children. There is limited data available in Pakistan. A 
study showed that 91% of children under five years 
presented with acute respiratory infections.

1
 

 Analysis of one year record in this study 
showed the frequency of atypical pneumonia, defined on 
clinical criteria in Children Hospital and response to 
macrolides. In our study, a high incidence 68% of 
atypical pneumonia was found in hospitalized children 
less then four years of age. A similar study done by 
Clyde et al showed that atypical pneumonia may be 
severe enough to require hospital admission even in 
relatively young patients.

6 
However the peak age for 

atypical pneumonia in majority of previous studies is 6-
18 years, though all ages are affected.

7
The reason for 

this difference is that 70% of admissions in children 
hospital are less than four years of age and 

 

    We observed that higher frequency of 
atypical pneumonia in male children which may be due 
to bias. In our study, majority of children presented with 
fever, cough or breathing difficulty lasted for more than 
one week. Thom et al have reported majority of patients 
with atypical pneumonia were likely to present with 
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fever, cough or sore throat and the mean number of 
days from onset of symptoms until enrollment, was 
longer suggesting a more gradual onset of disease.

8 

  A child with wheezing is likely to have atypical 
organisms like Mycoplasma pneumoniae or Chlamydia 
pneumoniae.

9 
In our study, wheezing was found in 46% 

of children which is higher as compared to another study 
Emre et al which showed 11% of children with 
wheezing.

10 
This can be explained by the narrower 

airway in children less then one year of age. 
 Majority of children had low grade fever and 

tachypnea mean temperature . These observations are 
consistent with the study which revealed patients with 
atypical pneumonia were less likely to have temperature 
greater than 37.8

0
F 

8 
and the examination of chest 

usually revealed tachypnea with crepitations and 
wheeze.

3
 In many studies the patchy infiltrates on chest 

radiographs were the important feature of atypical 
pneumonia. The chest radiographs showed persistent 
homogenous infiltrates after ten days of therapy in 50% 
of our patients which is comparable to the study done in 
Germany.

11
 

    
One of the clinical criteria of atypical 

pneumonia in this study was the failure of antibiotics 
other then macrolides.Sometimes the diagnosis is not 
considered until after the child has failed to respond to 
penicillin or cephalosporin.

12 

    It was found that about three fourth of cases 
of atypical pneumonia had clinical cure with macrolides. 
Previous studies in Pakistan has shown the excellent 
response of macrolides in atypical pneumonia.

13 
A 

similar study by Stahl showed that adding a macrolide 
for empiric coverage decrease the length of 
hospitalization or reduces mortality in atypical 
pneumonia.

14 
Guidelines from the American Society and 

the Infectious Disease society of America suggested 
that the addition of a macrolide as an option if the 
clinician suspected an atypical agent.

15 

 Therapy failure in our study was 25.3% of 
patients and it is possible that these were cases with 
other bacterial or viral infection. The current study was 
based only on clinical features of atypical pneumonia 
and chest radiographs. However no laboratory tests 
were done. Culture is expensive and lacks sensitivity 
while PCR is not practical for routine use in developing 
countries. 

 Because this study was done on a small scale 
in hospitalized patients, the hospital based data is 

generally not adequate to assess the prevalence and 
presentation of the disease in a community, therefore 
large scale study is needed. There is needed to design 
more studies in pediatric patients with atypical 
pneumonia, to identify the practical approach for 
diagnosing atypical pneumonia. More emphasis should 
be given on newer laboratory serological tests to 
diagnose atypical pneumonia in children. 
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