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Abstract 

Objective: To determine the seroprevalence of Mycoplasma pneumoniae in children clinically diagnosed 

as pneumonia 

Methods: This descriptive study was conducted with the collaboration of Pathology and Pediatrics 

Departments from November 2018 - April 2019 in King Edward Medical University, Lahore. Total 75 

children aged ≤ 12 years of either gender, clinically diagnosed as pneumonia were included by non-

probability, purposive sampling. After diagnosis, 2 ml serum was obtained from venous blood samples 

and was stored in yellow vacutainers at (-20~ -70) °C till assayed.  Acute & convalescent phase serum 

specimens were taken. The specific IgA antibodies against Mycoplasma pneumoniae were detected by 

ELISA. SPSS version 21 was used for data entry and analysis. Quantitative variables such as age were 

showed as mean ± SD. Qualitative variables such as gender were showed as frequency & percentages. 

Chi- Square test was applied to see the association between between age and seroprevalence. p-value <0.05 

was taken as significant. 

Results: Total 20 children (26%) were sero-positive against Mycoplasma pneumoniae. In acute phase, 

12(16%) patients and in convalescent phase 16(21.3%) patients had IgA antibodies in serum against 

Mycoplasma pneumoniae infection. 

Conclusion: Seroprevalence of Mycoplasma pneumoniae was 26.7% in children clinically diagnosed as 

pneumonia determined by IgA antibodies in serum. 
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Introduction: 

neumonia is the one of the largest infectious 

cause of mortality in children worldwide, acc-

ounting for 15% of all deaths of children under five 

years.1 Pneumonia is caused by a range of micro-

organisms. Streptococcus pneumonia is the predom-

inant bacterial cause of typical pneumonia. However, 

one-fifth of community-acquired pneumonia cases 

are atypical. Mycoplasma pneumoniae, is the com-

monest causative agent of primary atypical com-

munity acquired pneumonia, it was first identified by 

Eaton et al.2 An epidemiological analysis of myc-

oplasma pneumoniae conducted on spainsh children 

from 2010-2015 showed that prevalence of myc-

oplasma pneumoniae was 26.5%.3 The signs and 

symptoms of this infection may be similar to those of 

influenza. However, the laboratory diagnosis of M. 

pneumoniae has limitations, as the traditional met-

hod for culture of the organism requires fastidious 

and exacting growth conditions, paired sera are nee-

ded for sero-diagnosis and the high cost of molecular 

diagnostic methods can be problematic in resource-

limited countries.4 The cold agglutinin test was used 
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in the past to diagnose M. pneumoniae infection as a 

low-cost approach, but its very low sensitivity and 

specificity compromised its utility.5 Serological met-

hods (IgA, M, G by ELISA) may be used for diag-

nosis as cost effective tool to focus on appropriate 

antibiotic prescription and thereby minimize the dev-

elopment of antibiotic resistance.6 134 out of 746 

children in Denmark were tested positive for M. pne-

umoniae by PCR or serology.7 In our region, M. 

pneumoniae infections are not widely diagnosed or 

confirmed by laboratory tests and the suspected cases 

are treated empirically. Empirical therapy should 

ideally be guided by local prevalence data, including 

the spectrum of organisms involved and their anti-

biotic resistance profiles, as well as clinical and lab-

oratory criteria. However, local prevalence data are 

currently not available for this infection. Having such 

data would refine the empirical antibiotic guidelines, 

minimize inappropriate use of broad-spectrum antib-

iotics and facilitate patient management. Therefore, 

the rationale of this study was to find out the seropre-

valence of Mycoplasma pneumoniae in children clin-

ically diagnosed as pneumonia. 

Methods: 

This study was conducted with the collaboration of 
Pathology and Pediatrics Departments from Nov-
ember 2018 – April 2019 in King Edward Medical 
University, Lahore. Total 75 children ((estimated by 
using 95% confidence level, 8% absolute precision 
with expected percentage of pneumonia as 14.5%8) 
aged ≤ 12 years of either gender, clinically diagnosed 
as pneumonia (Fever, cough, difficulty in breathing, 
and/or age appropriate tachypnea9) were included by 
non- probability, purposive sampling. Children with 
proven immunodeficiency / immunosuppression, 
children with history of autoimmune disorders, rec-
ent use of systemic corticosteroids (less than 30 
days), having taken anti-Mycoplasma (macrolides) 
treatment & history of recent use of immunogl-
obulins were excluded from the study. 

The study was approved by the institutional review 
board and was funded by research grant of King 
Edward Medical University, Lahore. Written infor-
med consent was obtained from study participants 
and/or their parents. Demographic details (name, 
age, gender) were also noted. Samples were collec-
ted from Pediatrics department and were processed 
at Pathology department of KEMU Lahore. Children 
were enrolled as per operational definition (Fever, 

cough, difficulty in breathing, and/or age appropriate 
tachypnea.9 After diagnosis, 2 ml serum was obta-
ined from venous blood samples and was stored in 
yellow vacutainers at (-70)°C till assayed. Acute 
phase serum samples were obtained after enrollment/ 
admission whereas convalescent serum specimens 
were taken 2-3 weeks later to provide reliable results. 
Children or caregivers were asked to follow up for 
convalescent serum samples. The specific IgA antib-
odies against mycoplasma pneumoniae were determ-
ined in serum samples of patients using a commercial 
ELISA kit (NOVA TEC ELISA IgA Kit) according 
to manufacturer’s instructions. The antigens used in 
the sero mycoplasma pneumoniae kit are the P1 
membrane proteins, which was major immunogen of 
mycoplasma pneumoniae. A specimen was consid-
ered positive for IgA when the absorbance value was 
equal to or greater than that of the cutoff serum spec-
imen included in the kit. Results were evaluated by 
reading absorbance of wells by ELISA reader spec-
trophotometrically at wavelength of 450 nm. The 
intensity of coloration is directly proportional to 
amount of mycoplasma pneumoniae antibodies pres-
ent in the test sample.  

SPSS version 21 was used for data entry and ana-
lysis. Quantitative variables such as age were showed 
as mean ± SD. Qualitative variables such as gender 
were showed as frequency & percentages. Chi- Squ-
are test was used to see the association between age 
and seroprevalence. p-value < 0.05 was taken as 
significant. 

Results: 

Mean age of patients in this study was 3.85 ± 3.09 
years. Among patients 48(64%) were males and 27 
(36%) were females. Out of 75, 15 children were less 
than 1 year of age, 22 children were between 1 to 3 
years, 31 were between 4 to 9 years and 7 were 
between 10-12 years of age. (Figure I) 

Total 20 patients were seropositive for IgA myco-
plasma pneumoniae, 12 cases were positive in acute 
phase, 16 cases were positive in convalescent phase 
Table (I). Only 4 cases were positive, only in acute 
phase but negative in convalescent phase, follow up 
of those patients was late (after the recommended 
time i.e. 2-3 weeks). It showed that IgA levels dec-
lined rapidly that’s why these children (who pres-
ented late for 2nd serum sample) were negative in 
convalescent serum sample. This shows that IgA 
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antibodies are good diagnostic indicator for current 
infection. IgA Elisa findings showed that in acute 
phase 12 (16%) patients and in convalescent phase 
16 (21.3%) patients were positive for Mycoplasma 
pneumoniae Table (I). IgA ELISA is also helpful in 
diagnosing mycoplasma pneumoniae infection in 
early stage (acute phase). A child who was positive 
in both acute and convalescent phase that child was 
counted as one patient, because few children were 
positive both in acute and convalescent phase, there-
fore total number of positive patients were 20 (Table 
I). Mycoplasma pneumoniae infection was more 
prevalent in 4 to 9 years of age group patients (22.6% 
in acute phase & 29% in convalescent phase). No 
significant association was seen between Elisa IgA 
results (acute & convalescent phase) in relation to 
age of patients. i.e. p-value (acute phase) = 0.336 & 
p-value (convalescent phase) = 0.309 (Table II) Out 
of 75 children, 36 children (48%) were going to 
school and 39 (52%) were not going to school. Amo-
ng those children who were going to school, 12 
children (33.33%) were found sero-positive whereas 
8 children (20.51%) were sero-positive among those 
who were not going to school. (pie chart I) 

 

Figure 1: Age Distribution of children 

Table I: ELISA findings of IgA Mycoplasma pne-

umoniae in acute & convalescent phase (n = 75) 

 Acute Phase Convalescent phase 

Positive 12 (16%) 16 (21.3%) 

Negative 63 (84%) 59 (78.7%) 

Total 75 75 

 
Table II: ELISA Findings for Mycoplasma pneumoniae in acute convalescent phase in relation to age of 

patients (n = 75) 

 Acute Phase Convalescent phase 

Positive Negative Total Positive Negative Total 

< 1 years 1 (6.7%) 14 (93.3%) 15 2 (13.3%) 13 (86.7%) 15 

1-3 4 (18.2%) 18 (81.8%) 22 5 (22.7%) 17 (77.3%) 22 

4-9 7 (22.6%) 24 (77.4%) 31 9 (29%) 22 (71%) 31 

10-12 0 (0%) 7 (100%) 7 0 (0%) 7 (100%) 7 

Total 12 63 75 16 59 75 

p-value 0.336 0.309 

Figure 2: Mycoplasma Pneumoniae infection with 

history of schooling 

Discussion: 

In this study, Mycoplasma pneumoniae was diag-

nosed with the help of IgA antibodies by ELISA. 

Frequency of Mycoplasma pneumoniae was 26% in 

children. A study in Argentina showed prevalence of 

anti-mycoplasma pneumoniae antibodies was 14.6% 

in 0-12 years old children.10 Likewise, Shenoy et al. 

reported that 24% pneumonia cases in the hospit-

alized children are caused by M. pneumoniae.11 A 

study conducted during 2011-2012 in England using 
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PCR on swabs of nasopharynx and oropharynx sho-

wed that incidence of infection was 9% in children 

less than 16 years of age group whereas 14.3% incid-

ence in 5 to14 years old children. According to labo-

ratories’ serological data, M.P infections were more 

common in 5 to 9 years old children (18%) as com-

pared to 0 to 4 years old children (10.4%).12 It corre-

sponds to our findings in which Mycoplasma pneu-

moniae infection was more prevalent in 4 to 9 years 

of age group patients. Similar study in Den-mark 

showed the highest rate of M. pneumoniae positive 

samples was in school aged children (65%), pre-

school (30%), and less than 2 years (4%).7   

Although many serological tests are available for 

mycoplasma pneumoniae infection but ELISA is the 

most specific and sensitive test. Studies of kumar et 

al. and kashyap et al. reported 34% and 21.3% sero-

positivity of M.P infection in children with comm-

unity acquired respiratory tract infections respect-

tively.13 At Aga Khan University Hospital, Kara- 

chi, a study conducted on 124 adult patients who 

were diagnosed with community-acquired pneum-

onia. Among the 124 patients the most common etio-

logic agent identified was Mycoplasma pneumoniae 

(n = 21, 17%), followed by Chlamydia pneumoniae 

(n = 15, 12%), Streptococcus pneumoniae (n = 9, 

7%), Haemophilus influenzae (n = 2, 1.6%), Kleb-

siella pneumoniae (n = 2, 1.6%) and Staphylococcus 

aureus (n = 1, 0.8%).14 In the past years, only a few 

researches have reported the significance of Mycop-

lasma pneumoniae specific IgA antibodies in diagn-

osing Mycoplasma pneumoniae infections Yan Dong 

studied that infection initially, mycoplasma pneum-

oniae specific IgM and IgA positive cases were 

63.6% and 33.8%, respectively. After 1 week of infe-

ction, IgM and IgA positive cases in Mycoplasma 

pneumoniae infection were raised to 97.5% and 

56.3%, respecttively.15 Massimo De Paschale found 

in his study that diagnosis of mycoplasma pneumo-

niae by detection of IgA increased twice the dia-

gnostic yield in old patients as compared to young 

age patients when he used IgA along with IgM, in 

place of using only IgM.16 Wei-Ju Lee 17 suggested 

that detection of IgA is lesser sensitive than IgM in 

diagnosing pneumonia caused by mycoplasma pne-

umoniae in children of school age and adults because 

he found more positive results of mycoplasma pne-

umoniae by using IgM specific antibodies. Lih-Ju 

Lin18 found in the study that when IgA and IgM 

antibodies are detected simultaneously for the dete-

ction of MP infection, sensitivity raised to 71.4% as 

compared to when either IgA or IgM tested alone 

positive results were less than 50% for each antibody. 

Hence, he con-cluded that detecting IgA and IgM 

antibodies simultaneously increase the sensitivity for 

diagnosis of mycoplasma pneumoniae infection.  

This study has few limitations. We did not go for IgM 

and IgG analysis for better comparison with IgA 

results. We did not had any gold standard test for 

diagnosis of Mycoplasma pneumoniae to compare 

with. Results from smaller sample size may not be 

generalized. Larger multicenter studies are needed to 

validate these results. 

Conclusion: 

Seroprevalence of Mycoplasma pneumoniae was 

26.7% in children clinically diagnosed as pneumonia 

determined by IgA antibodies in serum. 
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