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Introduction: Community-acquired pneumonia (CAP) is one of the most common respiratory infections and is
clinically divided into typical and atypical. The most common causal microorganism for typical pneumonia is
Streptococcus pneumoniae. Conversely, the most frequent microorganisms in typical pneumonia are Mycoplasma
pneumonia and viruses.

Objectives: The purpose of this study was to investigate the frequency of M. pneumonia in children with diagnosis
of pneumonia.

Patients and Methods: The present study is a descriptive-analytical study. This study was conducted on 195
children with M. pneumonia. The diagnosis was confirmed by clinical features, laboratory data and radiological
findings.

Results: In this study, the mean age of patients was 4.89 years since 61.5% of patients were boys. Of them, serum
IgMwaspositivein13 patients and IgG was positive in 41 patients. Among the clinical symptoms, fever, cough and
runny nose were the most common symptoms. Patients with positive IgM usually were older and had higher fever
than other patients while their serum C-reactive protein (CRP) level was significantly higher (P< 0.05).
Conclusion: The results of this study showed that frequency of M. pneumonia increase with age. High grade fever
and sever cough are more common in children with M. pneumonia. Among the laboratory findings higher CRP
level is reliable predictor marker for M. pneumonia infection.

Introduction

Pneumonia is one of the most common
respiratory infections. The infection can even
be fatal in children and infants, especially in
children with immunodeficiency. According
to the World Health Organization (WHO)
reports, pneumonia was one of the leading
causes of death for children in 2010 (1).
Pneumonia accounts for 21% of the under
five years old mortality rate in Africa and the
Eastern Mediterranean and 12% in American

Key point

One of the most frequent microorganisms in atypical
pneumonia is Mycoplasma pneumoniae. This study
investigated the frequency of M. pneumonia in
children with diagnosis of pneumonia. Patients with
positive IgM, usually were older and had higher fever
than other patients and their serum CRP level was
significantly higher.

especially in school-age children. The M.
pneumonia infection occurs in all seasons but

and European countries. As studies have been
conducted in East Asia; for example in 2012
in Taiwan, pneumonia was the fifth leading
cause of death among children aged 1 to 4
years (2). Community-acquired pneumonia
(CAP) is also one of the most common
causes of hospitalization in children. The
CAP is often clinically divided into typical
and atypical. Typical pneumonia is caused
by Streptococcus pneumoniae and atypical
pneumonia is caused by microorganisms such
as Mycoplasma pneumonia and viruses (1).
Mycoplasma pneumoniae is one of the most
common pathogens causing pneumonia,

is more prevalent in the spring and autumn.
Although the most common symptom of
M. pneumonia infection is cough without a
runny nose, but may vary from asymptomatic
respiratory infection to serious pneumonia
(3). While macrolides and tetracyclines are
effective against mycoplasma pneumonia,
they are not effective in cases of CAP. M.
pneumonia often is a fluoroquinolone
sensitive microorganism, however it should
be administered with caution in children
due to side effects and joint toxicity (4).The
resistance of this pathogen to macrolides
in countries such as China is 90% to 100%
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and in Taiwan is 10% to 20% (5,6). Therefore, accurate
identification methods for M. pneumonia infection are
required, to avoid the widespread administration of
antibiotics and the subsequent development of resistance.
The culture of M. pneumonia is very difficult and it has
a very slow growth rate. Therefore, the culture of this
microorganism is not helpful for diagnosis. Now in
both adults and infants, the polymerase chain reaction
(PCR) is conducted as primary laboratory procedure
for M. pneumonia respiratory infections diagnosis (7,
8). Sputum sampling is not recommended, since throat
sampling in young children is difficult, while studies have
shown no significant differences in PCR of infected and
healthy individuals (9). Serological tests are the main
method for the diagnosis of M. pneumonia infections.
The complement fixation method is often conducted for
this purpose, however due to its complexity and the high
number of false positive results of this method, it is not
widely recommended (10,11). Some patients may not
have adequate levels of M. pneumonia immunoglobulin
M (IgM) antibody in the early stage of the disease, since
the presence of the IgM determines the presence of acute
M. pneumonia infection(12,13), however a few studies
have conducted the immunoglobulin A (IgA) antibody,
which is not very sensitive in infants. Therefore, there is
great controversy regarding the best method for diagnosis
of M. pneumonia infection in infants (14). As mentioned
above, pneumonia has been one of the main causes of
death in children, since the prevalence of M. pneumonia
is high in the most parts of the world and additionally
antibiotic resistance to this microorganism is rising to
high levels(15).

Objectives
This study aimed to determine the prevalence of M.
pneumonia in children with diagnosis of pneumonia.

Patients and Methods

Study design

The present study was a cross-sectional study to determine
the frequency of M. pneumonia among children with
pneumonia who referred to Motahari hospital in Urmia,
Iran (2019 to 2020). The sample collecting was conducted
by the convenience sampling method. Demographic and
clinical information of patients including age, gender and
symptoms such as cough, fever, runny nose, vomiting,
diarrhea and abdominal pain as well as outcome as
discharge or death and radiologic and laboratory findings
were extracted from patients medical records. The
diagnosis of Mycoplasma infection was based on clinical
features, radiological findings and more than four times
increase in serum IgG and IgM level. Serum IgG and IgM
levels more than 12 ng/mL were considered as positive,
while level less than 8 ng/mL was considered negative,
since 8-12 ng/mL found as borderline.

The main different patterns of chest-X ray findings in

M. pneumonia infection consist of peribronchial and
perivascular interstitial infiltrates, reticular densities
(can be patchy with a segmental or non-segmental
distribution), airspace consolidation, reticulonodularo
pacification, nodular or mass-like opacification. Besides
bilateral peribronchial, perivascular, interstitial infiltrates
in central and middle lung zones, bilateral lesions, pleural
effusion and hilar lymphadenopathy are the other patterns
of chest X-ray presentations in M. pneumonia.

The inclusion and exclusion criteria

Children who were hospitalized with pneumonia and M.
pneumonia confirmed by clinical features, laboratory data
and radiological findings enrolled in the study. Exclusion
criteria were defined as incomplete medical records,
patients with recurrent aspiration pneumonia due to
neurological disease, immunocompromised patients and
users of immunosuppressant drugs, as well as patients
with a history of chronic lung disease.

Serological tests

At the time of admission, one milliliter of blood was drawn
from each patient, then the serum was isolated and stored
at -70°C for the next antibody test. To detect IgG and IgM
antibodies for mycoplasma pneumonia, an enzyme-linked
immunosorbent assay (ELISA) was conducted by applying
the manufacturer’s instructions. Serum IgM and IgG
antibody concentrations above 12 U/mL and less than 8 U/
mL were considered as positive and negative, respectively.
The intermediate result (between 8 and 12 U/mL) was also
supposed as negative.

Statistical analysis

Data were analyzed using Statistical Program for the
Social Sciences (SPSS) version 22. Descriptive statistics
were reported in terms of frequencies or percentages
for qualitative data, and for quantitative data in terms
of means and standard deviations (SD). Additionally,
the Pearson’s correlation coefficient, chi-square test
and independent t test were applied to data analysis.
Differences were considered significant at (P<0.05).
The Kolmogorov-Smirnov test is used to test normality
distribution of results. Additionally, a P value less than
0.05 was considered as statistically significant.

Results

In the current study, the mean age of 195 children was
4.89+ 2.38 years. Among patients with positive IgG
levels, the mean age was 5.78 + 2.42 years. Additionally,
the mean age for patients who were IgM positive was
6.45 + 2.47 years. According to analysis was conducted
by Kolmogorov-Smirnov and independent ¢ test there
was a significant difference between the serum level of
children’s IgM and IgG in terms of age; therefore, children
with positive levels of both IgM and IgG were older than
children with negative IgM and IgG levels (P = 0.01 and P
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= 0.03 respectively).

Out of 195 patients, 120 children (61.5%) were boys.
There was no significant statistical difference of serum
antibody levels in both genders (P=0.77 and P=00.24
respectively). IgM level were negative and positive in 182
and 13 patients, respectively. Out of 13 positive samples,
4 girls and 9 boys were positive for IgM. IgG level were
negative in 154 samples and positive in 41 patients. In
our study, twenty of IgG positive patients were girls and
21were boys. In eight patients of both IgM and IgG levels
were positive.

The most common symptoms among the 195 patients
were cough in 149 cases (87.2%), fever in 137 cases
(76.9%), runny nose in 38 cases (25.1%) and nausea and
vomiting in 22 cases (12.3 %). Just 36 patients (18.5 %)
had radiological findings in their chest X-ray. The most
common findings were lobar consolidation (9.2%), pleural
effusion (6.2 %) and patchy infiltration (3.1%).

According to the frequency distribution of positive
or negative IgM test results, fever and cough were more
significant in IgM-positive children (P=00.042 and
P=0.03; Table 1).

The results of the frequency distribution of positive or
negative IgG tests have shown no significant difference
in terms of clinical complaints and radiological findings

Mycoplasma pneumonia in children

between positive and negative IgG patients (P>0.05;
Table 2).

Our study showed no significant relationship between
the two groups of positive and negative IgM and IgG in
the complete blood count and erythrocyte sedimentation
rate results (P> 0.05; independent t test). In the study
population, in 98 patients (50.3%) were CRP had less
than 6 mg/L. Among the patients who were positive for
IgM, only two patients (15.4%) had CRP less than 6 mg/L.
Additionally, five patients (38.5%) had CRP between 6
mg/L and 20 mg/L, since three patients (23.1%) had CRP
21 mg/L to 50 mg/L and three patients (23.1%) had CRP
more than 50 mg/L. Based on chi-square test, [gM-positive
patients had significantly more levels of CRP than IgM-
negative patients (P = 0.03).

Among patients who were positive for IgG, in 21 patients
(51.2%) CRP levels was less than 6. The chi-square test
showed no significant difference between positive and
negative IgG subjects in terms of CRP (P = 0.06).

Discussion

According to the WHO reports, pneumonia is responsible
for 21% of children deaths in Africa and in the Eastern
Mediterranean and 12% in the United States and Europe.
More than 40% of CAP in children is caused by M.

Table 1. Comparison of positive and negative IgM groups in terms of clinical complaints and radiological findings

Group

Complaints and findings IgM-positive IgM-negative P value

No. % No. %
Fever 13 100 137 75.3 0.02
Cough 12 92.3 149 81.9 0.03
Runny nose 2 15.4 47 25.8 0.32
Nausea and vomiting 2 15.4 22 12.1 0.49
Abdominal pain 0 0 18 9.9 0.27
Diarrhea 2 15.4 10 5.5 0.18
Anorexia 1 7.7 8 4.4 0.47
Consolidation 1 7.7 17 9.3
Pleural effusion 1 7.7 11 6 0.91
Patchy infiltrate 0 6 3.3

Table 2. Comparison of positive and negative IgG groups in terms of clinical complaints and radiological findings
Group

Complaints and findings 1gG-positive 1gG-negative P value

No. % No. %
Fever 31 75.6 119 77.3 0.83
Cough 30 73.2 131 85.1 0.1
Runny nose 11 26.8 38 24.7 0.84
Nausea and vomiting 7 17.1 17 11 0.29
Abdominal pain 6 14.6 12 7.8 0.22
Diarrhea 5 12.2 7 4.5 0.13
Anorexia 1 2.4 8 5.2 0.68
Consolidation 7 17.1 11 7.1
Pleural effusion 1 2.4 11 7.1 0.14
Patchy infiltrate 2 9.4 4 2.6
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pneumonia and approximately 18% of M. pneumonia
patients need hospitalization (17). Mycoplasma
pneumonia is a small bacterium without a cell wall that
making it resistant to many antibiotics, including beta-
lactams. The most common symptoms are fever and
cough, but extra-pulmonary symptoms may also occur.
This microorganism usually affects the upper airways in
children under the age of three, while bronchitis is more
common in people aged five to twenty (18).

In a study by Medjo et al (16) in Serbia, out of 166
children with pneumonia, 24 patients (14.5 %) had M.
pneumonia which is more than the prevalence calculated
in our study. The reason for this can be due to the use of
different tests with different sensitivity in two studies, in
the study of Medjo et al, PCR tests and serological tests
were used.

Additionally, in the study of Defilippi et al which
PCR test was the diagnostic tool, the prevalence of M.
pneumonia was higher than our study (12%) (19). However,
63 patients (7.13%) of the total study population had a
positive serological test, which is close to the prevalence
values in our study. In a study by Almasri et al in Greek,
25.1% of patients had IgG- positive test for M. pneumonia,
which is similar to our findings and none of the patients in
this sample were IgM positive (20). However, in the study
of Ma et al, 15.04% of patients had positive IgM, which is
higher than the recent study (1).

There was no significant difference in IgG and IgM
antibodies level in both genders. Similar to results of Medjo
et al and Tonella et al, almost patients with M. pneumonia
were male (16,21).

The mean age of patients was 4.89 years. There was a
statistically significant difference between the serum level
of IgM and IgG in terms of age. In other words, patients
with positive IgG and IgM were older than others (P =
0.02, P = 0.01, respectively) (16). In the study by Defilippi
et al, most of patients with M. pneumonia infection were
among 6 and 7 years, which is similar to the mean age of
patients with positive IgM in our study (19).

Several studies have shown that in school and pre-
school age, M. pneumonia infection is more prevalent
(1,16,19). The explanation for the higher prevalence of
this infection in older ages may be attributed to increased
exposure of children to this microorganism as a result of
their increased social activities.

In the current study, cough, fever and runny nose
were the most common clinical symptoms like as other
investigations. But gastrointestinal symptoms were more
prominent in other studies. As our analysis in IgM positive
patients cough and fever was more prominent than IgM
negative group.

As results patients with M. pneumonia (IgM positive)
had statistically significant higher positive rate of CRP test
than other patients, it was like as the study of Hsieh et al
that 72% of patients had a positive CRP test (23).

In contrast to our results in the study of Medjo et al the

rate of radiological findings was higher (16). This difference
may be due to differences in the timing of the imaging,
technique, and operator-dependent interpretation.

Conclusion

As our results M. pneumonia is more prevalent in school-
age and among the radiological and laboratory findings,
only CRP was correlated with infection of this atypical
bacterial strain.

Limitations of the study

PCR is one of the gold standard tests for diagnosis of
mycoplasma infection, which was unavailable in our
center.
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