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Abstract

Pneumonia is the leading cause of pediatric morbidity and mortality worldwide, and Mycoplasma pneumoniae and
Chlamydia pneumoniae are the two most common atypical pathogens. This study was designed to determine the
prevalence of mycoplasma and chlamydia pneumonia in children hospitalized with severe pneumonia. Children I month
- 15 years old with a diagnosis of severe pneumonia (WHO criteria) were recruited between November 2005 and March
2006. Serologic studies were performed for anti-M. pneumoniae and anti-C. pneumoniae 1gM antibodies on admission

using ELISA technique. Of 108 patients, 20 (18.5%) were seropositive for Mycoplasma,

hile 9 (8.3%) were

seropositive for chlamydia, 2 (1.8%) were positive for a mixed infection and 106 (98.2%) were negative. The subjects’
mean age was 4.1 months. M. pneumoniae infection was significantly increased with increasing of age, and highest
percentage of infection (30.7%) was at age group 5-15 years (p<0.007). C. pneumoniae infection was increased with

increasing the age, and highest percentage of infection was (15.3%) at age group 5-10 years

= 0.157). Our study

suggests that mycoplasma and Chlamydia infections were commonly found among children hospitalized with severe
pneumonia. Coverage with an appropriate antibiotic should be considered to hasten recovery.
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Introduction

Pneumonia is the most common cause of morbidity and
mortality in young children worldwide [1,2], and the
incidence is very high in developing countries [3]. The
term “‘atypical pneumonia” is used to describe
pneumonia that is caused by atypical pathogens such as
mycoplasma, or chlamydia or, less commonly,
legionnaire infection. The clinical course among children
infected with these pathogens is different from that of
bacterial or wviral infections. Most of them slowly
progress and have no specific symptoms [4,5,6,7,8]. The
findings from chest x-ray are different from clinical
presentations. In recent years, C. pneumoniae has also
been recognized as an increasingly common respiratory
tract pathogen in both children and adults [7,11,12].
Patient age often determines the severity of the disease.
C. pneumoniae can serve as a potent inflammatory
trigger and can lead to an immunoglobulin E response. In
addition, severe illness may affect previously healthy
children and may result in complications such as
pneumatocele, interstitial fibrosis or pneumothorax
[13,14]. As a result of improved diagnostic techniques
and provider awareness, we are now able to identify
community-acquired pneumonia (CAP) more frequently.
Severe CAP requiring intensive care unit (ICU)
admission 1s a distinct entity with different pathogens,
outcome and management [15]. However, the prevalence
of M. pneumoniae and C. pneumoniae as a cause of
severe pneumonia among hospitalized children has been
rarely described [9]. Our objective in this study was to
identify the prevalence of M. pneumoniae and C.
preumoniae in severe CAP among hospitalized children.

Materials and Methods

Study design: This study was a prospective analytic
study to evaluate the prevalence of M. preumoniae and
C. pneumoniae nfection in hospitalized children who
were diagnosed with severe pneumonia that met
established criteria. Infants and young children | month
to 15 years old with a diagnosis of severe pneumonia by
inclusion criteria were recruited into the study. Patients
were admitted to the Al-Mansoor Teaching Hospital for
children's and Al-Kindy Teaching Hospital between
November 2005 and March 2006. A total of 90 patients

with age > 15 years, attended to the hospitals
complaining diseases other than pneumonia, were
examined as a control group. In general, a patient was
enrolled in the study if he or she met the following
criteria [16]: fever with body temperature (>37.8°C),
respiratory rate more than average per age by WHO
criteria, a new pulmonary infiltrate evident on chest
roentgenogram upon or within 24 |hours of admission,
sputum production, and abnormal chest examination
findings (crackles or signs of consolidation). Patients
were excluded if they were currently on antibiotics or
were admitted to the hospital for
enrollment, demographic characteristics and baseline
clinical data were recorded. Pulmonary auscultation
findings of each patient were recorded during detailed
physical examination. Blood was drawn for initial anti-
M. pneumoniae and anti-C. pneumoniae 1gM antibodies
using ELISA technique (PLATIA, Sanofi, Japan).
Patients were positive for C. pneumoniae if their serum
IgM was positive (presence of IgM > 1/16). The
serological diagnosis was made if fresults were positive
for anti-IgM titer > 1/16 in acute serum.

Statistical analysis: SPSS software (version 10) was
used for statistical analysis. Significance of difference of
the quantitative data was tested using analysis of
variance test (ANOVA), while Chitsquare (x*) was used
for testing the significance of differ¢nce of the qualitative
data. Odds ratio was used to measure the strength of
association between two parameters. P value of < 0.05
was used as the level of significance.
Results and Discussion
Atypical pathogens are one of the most important causes
of pneumonia in children at all ages| Specifically, CAP in
young children often requires ICU admission, as these
pneumonia patients have the highest mortality rate [1,15]
One hundred and eight infants and children were enrolled
in the study from November 2005 to March 2006.
Baseline clinical data are shown in Table 1.The mean age
of the patients was 4.1 months (ranged. 1 month to 15
years). There were 55 (50.9%) males and 53 (49.1%)
females. Anti- M. pneumoniae 1gNl were positive in 20
(18.5%) patients. Anti- C. pnewmnonive I1gM  were
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positive in 9 (8.3%) patients. In 2 (1.8%) of the patients,
both anti-M. pneumoniae 1gM and anti-C. pneumoniae

IgM were positive Table 2.

Table 1. Summary of the baseline clinical data of children enrolled in the study

M. pneumoniae | C. pneumoniae

Now 20 Now 9 allos
Sings ad symptorns No(+) | % No(+) | %
Cough 18 9 |8 8 |-
Sore throat 9 45 5 56 0.057
Hoarseness 3 15 3 33 0.007
Fever on examination (C) | 11 55 4 14 0.077
Abnormal breath Sounds 10 50 6 67 0.081
WBC>-10,000/c.mm 5 25 3 33 0.022
Hospitalization 1 5 2 11 <0.0001

Table 2. Numbers and percentages of atypical pathogens detected in 108 infants and children's with

pneumonia
Atypical pathogen | Number | %
M. pneumoniae 20 18.5
C. pneumoniae 9 83
Total 29 25

Previous studies indicated a high incidence of infections
i children with CAP (6 - 40%); this may play a
considerable role in any closed community [10]. A recent
study in Southeast Asia on the prevalence of atypical
respiratory pathogens in CAP found M. pneumoniae in
12.2% and C. pneumoniae in 4.7% of CAP patients [6].
Further, a subgroup analysis in Thai children reported by
Prapphal et al. [4] showed that M. pneumoniae was
found in 14% and C. pneumoniae in only 3.4%. Lobar
consolidation was the common feature among children
infected with atypical pathogens. They were less likely to
have dyspnea at presentation. Compared to our study,
which looked into a specific group of children with
severe CAP, we found that almost 25% of these children
were positive either for M. pnewnoniae or C.
pneumoniae. The clinical presentations of atypical
pneumonia was vary from asymptomatic to severe, as
shown in our cases. Morcover, this confirmed the
potentially significant impact from atypical pathogens in
severe CAP that we usually ignored the importance. Our
data also demonstrated that children who were infected
with C. pneumoniae had the longest hospitalization. This
may be explained by their underlying illness [9].

Considering the clinical findings of the patients, Sore
throat, Hoarseness, Fever on examination and Abnormal
breath Sounds were found in 24 (22.2%), 6 (5.5%) , 15
(13.8%) and 16 (14.8%), respectively. Patients with M
pneumoniae (15%) were found to have less Hoarseness
than those with C. preumoniae (33%) (p=0.007). Patients
with M. pneumoniae (55%) were with high fever on
examination than those with C. preumoniae (44%) but
the difference did not reach statistical significance
(p=0.077). Children infected with C. prermoniae tended
to have leukocytosis (leukocyte > 10,000 cells/ul),

compared to children infected with M. pneumonia had
significantly lower leukocyte (<10,000 cells/ul) (P <
0.022). The average length of hospitalization was at 2.6
days. The longest hospital stays were found in children
with C. pneumoniae infection (n = 2; 10.2 days)
(P<0.0001) Table 1.

Roles of M. pneumoniae and C. pneumoniae infection in
hospitalized children were previously reported by
Principi and Esposito [10], who found that 24% of their
patients were positive for M. pneumoniae and/or C.
pneumoniae. Their prevalence was in agreement with our
data. M. pneumoniae and C. pneumoniae co-infection
was also found in our study, but its clinical implications
were not clear. This kind of infection has been
increasingly recognized over the years [10,17], and
identification of the complex etiology of lower
respiratory tract infections is indeed an important step
toward providing effective treatment. In a recent study,
Heiskanen-Kosma et al, [18] showed that mixed
chlamydial-mycoplasmal infections constituted 20% of
M. pneumonia infections and as many as 35% of C.
pneumoniae infections. The important unanswered
question in this regard is whether one pathogen simply
facilitates the penetration of the other pathogen, or
whether both truly cause pneumonia. Moreover, it is not
known if the combination of M. pneumoniae and C.
pneumoniae lead to a more sever clinical illness [19].
Table 3 shows that M. pneumoniae infection was
increased with increasing the age, and highest percentage
of infection was (30.7%) at age group 5-15 years (p<
0.007). C. pneumoniae infection was increased with
increased the age, and highest percentage of infection
was (15.3%) at age group 5-10 years (p=0.157).
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Table 3. Number and Percent of major etiologic agents detected in 108 infants and
pneumonia by age group.

children's with

Aetiologicl agent ;Z zg:grs ;; lOzgﬁ/ears ;;(ly;g 51 P value
No|[% |No |% No | %

M. pneumoniae | 4 7 8 307 | 8 30.7 | 0.007

C. pneumoniae 2 3514 153 |3 11.5 | 0.157

In contrast, early population-based studies from the
United States and Europe found that the incidence of M.
pneumoniae and C. pneumoniae pediatric pneumonia
was lowest among patients aged 5-15 years and highest
among those aged 05 years [20]. This difference in age-
specific incidence may relate to differences among study
populations in the timing and frequency with which
small children are exposed to other children. Although
incidence was highest in the youngest age groups, the
relative contributions of M. pneumoniae and C.
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