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Abstract

0Oz

Objective: Lower respiratory tract infections are one of the major causes
of morbidity and mortality in children worldwide. Besides, epidemiolog-
ical data on this subject is very limited. Mycoplasma pneumoniae is an
important bacterial agent in community-acquired pneumonia (CAP) and
may cause mild, moderate and severe lower respiratory tract infections.
Clinical diagnosis is very difficult.

Material and Methods: In this study, it was aimed to determine the se-
roprevalence of M. pneumoniae in children aged 0-17 years admitted to
a medical faculty in Istanbul with lower respiratory tract complaints or
non-respiratory findings such as cytopenia and arthritis/arthralgia and
to determine the prevalence of infection among children in various age
groups. One hundred and thirty-four patients were included in the pres-
ent study. Venous blood and nasopharyngeal swab samples were taken
from study patients. M. pneumoniae 1gG and IgM antibodies were deter-
mined by ELISA (Enzyme Liquid Immunoassay) test in blood samples and
M. pneumoniae Real-time polymerase chain reaction (RT-PCR) test was
performed in nasopharengeal swab samples.

Results: Seropositivity was seen in 50 (37.3%) patients, only specific IgM
antibody positivity in 5 (3.7%) patients, both specific IgM antibody and
specific IgG antibody positivity in 8 (6%) patients and 37 (27.6%) patients
specific IgG antibody was also observed. The number of M. pneumoni-

Girig: Alt solunum yolu enfeksiyonlari tim diinyada ¢ocuklarda 6nemli
bir morbidite ve mortalite nedeni olup bu konudaki epidemiyolojik veriler
oldukga sinirhidir. Mycoplasma pneumoniae, toplum kdkenli pndmonilerde
(TKP) 8nemli bir bakteriyel bir ajandir ve hafif, orta ve ciddi alt solunum yolu
enfeksiyonuna neden olabilir. Klinik olarak tani konmasi oldukga zordur.

Gereg ve Yéntemler: Bu calismada Istanbul'da bir tip fakiiltesine alt so-
lunum yolu enfeksiyonu bulgulari veya sitopeni ve artrit/artralji gibi so-
lunum disi bulgularla basvuran 0-17 yas arasi ¢cocuklarda M. pneumoniae
seroprevalansini belirlemeyi ve cesitli yas gruplarindaki ¢cocuklarda en-
feksiyon prevalansinin dagihmini tespit etmeyi amacladik. Calismamiza
134 hasta dahil edilmistir. Calismamiza katilan hastalardan venoz kan ve
nazofarengeal sirilintl 6rnekleri alinmis olup, kan 6rneklerinde M. pneu-
moniae IgG ve IgM antikorlarinin tayini Enzim Likit immunassay (ELISA)
testi; nazofarengeal siiriintl 6rneklerinde ise M. pneumoniae gergek za-
manli polimeraz zincir reaksiyonu (GZ-PZR) testi gerceklestirilmistir.

Bulgular: Toplam 50 (%37.3) hastada seropozitiflik gorilmis olup, 5
(%3.7) hastada sadece spesifik IgM antikor pozitifligi, 8 (%6) hastada
hem spesifik IgM antikoru hem de spesifik IgG antikoru, 37 (%27.6) has-
tamizda da spesifik IgG antikoru gozlemlenmistir. M. pneumoniae DNA
GZ-PZR pozitif 6rnek sayimiz sadece 2 (%1.5) olarak gdsterilmis olup bu
hastalarin ikisi de serolojik olarak pozitiflik gostermemis hastalardir.
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ae DNA RT-PCR positive samples was shown to be only 2 (1.5%), both of
which were not serologically positive.

Conclusion: Our results show a significant prevalence of M. pneumoniae
in children diagnosed with acute respiratory infection. It also highlight
the importance of laboratory detection for appropriate and rapid anti-
biotic treatment.

Keywords: Respiratory tract infection, Mycoplasma pneumoniae, ELISA,
RT-PCR

Introduction

Lower respiratory tract infections (LRTI) are one of the lead-
ing causes of morbidity and mortality in children (1). Epidemio-
logical data on LRTl agents is considerably limited in particularly
developing countries (2). Mycoplasma pneumoniae is a bacte-
rial agent with increasing importance in community-acquired
pneumonia (CAP) worldwide. Its incubation period may last 1-3
weeks. M. pneumoniae infection is transmitted from patients
through droplets and usually mild and self-limiting (3). It is a
common cause of CAP and other community-acquired lower
respiratory tract infections (CAP-LRTI) in especially school-aged
children and adolescents (4,5). M. pneumoniae may result in
mild, moderate or severe acute respiratory tract infections (6). Its
clinical symptoms range from mild tracheobronchitis to severe
atypical pneumonia cases and may be followed by a wide range
of extrapulmonary complication spectrum (7). Accurate and rap-
id detection of the infection is of critical significance in initiating
appropriate treatment.

It is difficult to clinically confirm M. pneumoniae infection
since it is nearly impossible to diagnose this disease based only
on clinical signs and symptoms. Therefore, accurate and true di-
agnosis in order to provide for definitive diagnosis and appro-
priate treatment and decrease unnecessary antibiotic use of the
infected patients is of utmost importance. Laboratory diagnosis
of M. pneumoniae infections is substantially difficult both be-
cause of the requirement to provide special culture conditions
for the growth of the agent and the incubation period takes sev-
eral weeks, which makes clinical practice impossible. Although
serological diagnosis is widely used, it can be confusing due to
the fact that it gives false negative results particularly in the early
acute phase of the infection and serums of the convalescent pe-
riod cannot be obtained in hospitalizations less than 1 week. The
gold standard in the diagnosis of M. pneumoniae infections is
still a fourfold increase in the antibodly titer of sera taken during
acute and convalescent periods. (8). Besides, convalescent se-
rum is not useful in clinical practice and does not allow for the
clinicians to initiate treatment protocols on time.

Polymerase chain reaction (PCR) stands out as an alternative
diagnosis method for etiological agents that are difficult to cul-
ture or detect with other methods. PCR is a relatively sensitive
and specific diagnostic method for the diagnosis of acute M.
pneumoniae infections and is used to avoid the risk of false neg-

Sonug: Sonuclarimiz, akut solunum yolu enfeksiyonu tanisi konan ¢o-
cuklarda M. pneumoniae sikligini goéstermektedir. Ayrica uygun ve hizli
antibiyotik tedavisi icin laboratuvar tespitinin &nemini vurgulamaktadir.

Anahtar Kelimeler: Solunum yolu enfeksiyonu, Mycoplasma pneumoni-
ae, ELISA, GZ-PZR

ative results observed in conventional culture methods (9-11).
Combination of PCR and serology is recommended for a safer
diagnostic approach. Real-time PCR (RT-PCR) is an accurate, ef-
ficient and time-saving method for clinicians due to its very fast
results, high specificity and sensitivity. In this study, it was aimed
to determine M. pneumoniae seroprevalence in children aged
0-17 presenting to a Istanbul University Medical School with
lower tract respiratory infection symptoms or non-respiratory
findings like cytopenia and arthritis/arthralgia and detect the
distribution of infection prevalence in children at various age
groups.

Materials and Methods

Data of a total of 134 patients presenting to the polyclinics
of Pediatric Health and Diseases of Istanbul University Med-
ical School between January 2016 and May 2019 with lower
respiratory tract findings or non-respiratory findings like cyto-
penia and arthritis/arthralgia were retrospectively reviewed.
During the acute phase of the disease, venous blood and na-
sopharyngeal swab specimens were taken from the patients
participating in the study. ELISA test was used to determine
IgG and IgM antibodies of M. pneumoniae in blood samples,
and real-time PCR (RT-PCR) was used to study M. pneumoniae
from nasopharyngeal specimens. Patients in whom only ELISA
or RT-PCR tests was performed were excluded from the study.

1-2 mL blood samples taken into dry blood tubes were
centrifuged for 5 minutes at 5000 rpm, and suitable samples
were included into the study after having checked all for co-
agulum, hemolysis and lipemia. For M. pneumoniae IgM and
IgG ELISA test (Vircell, Granada, Spain), patient samples were
placed onto Triturus Automatic Microeliza system (Grifols, Bar-
celona, Spain). Serum samples diluted at a rate of 1:11 with
dilution tampon were added to the study well. The study was
performed on the Triturus Automatic Microeliza systemin line
with the manufacturer’s instructions. Patient values were read
on the spectrophotometer with a 450 nm reference absor-
bance value, and evaluations were made based on calibrator
samples and in line with the manufacturer’s instructions. For
the presence of M. pneumoniae infection, patients with an an-
tibody index of 0.9 or lower and of 1.3 and higher were con-
sidered negative and positive respectively, and patients with
an index value between 0.9-1.3 were assessed as gray zone.
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Table 1. Distribution of clinical findings and laboratory results according to age groups

Findings IgM IgM and IgG IgG PZR Negative
Respiratory tract findings

<5 years 1 1 10 0 29

=5 years 3 6 13 0 12
Cytopenia

<5 years 0 0 6 1 24

>5 years 1 1 7 1 7
Arthritis/Arthralgia

<5 years 0 0 0 0 2

>5 years 0 0 1 0 8
Table 2. M. pneumoniae seroprevalence according to age and sex

IgM (+) IgM (-) Chi-square 19G (+) 19G (-) Chi-square p

<5 years 2(7.18) 72 (66.82) 9.24 0.0023 15 (24.85) 59 (49.15) 13.13 0.0002
>5 years 11(5.82) 49 (54.18) 30 (20.15) 30(39.85)
Girl 10 (5.34) 45 (49.66) 7.65 0.0056 18 (18.47) 37(36.53) 0.03 0.86
Boy 3 (7.66) 76 (71.34) 27 (26.53) 52(5247)

Nasopharyngeal swab specimens were taken into the
transportation liquid (Medical Wire&Equipment, Wiltshire,
England). It was provided for the sample material of the sam-
ples taken into the transportation liquid with swabs to be dis-
solved in the transportation liquid, and 400 microliters sample
DNA isolation taken from the liquid was achieved in line with
the manufacturer’s instructions on Qiagen EZ1 Advanced XL
automated nucleic acid device (Qiagene, Hilden, Germany)
using the Qiagen-EZ1 Virus Mini kit (Qiagene, Hilden, Germa-
ny). The DNA samples obtained were applied with RT-PCR on
Rotor-Gene Q (Qiagen, Australia) device using the FTD Respi-
ratory Pathogens 21® (Fast-Track Diagnostics, Luxembourg)
kit. Some viral agents other than B M. pneumoniae can also be
detected by this test. 10 uL isolated nucleic acid was put into
the 15 pL reaction mixture. RT-PCR condition is 10 minutes at
50°C, 1 minute at 94°C, 8 seconds at 40 cycles 94°C, and 1 min-
ute at 60°C. RT-PCR was performed according to the manufac-
turer’s instructions.

Statistical analyses were done on SPSS (Statistical Package
for the Social Sciences) 21.0 program. In order to test the rate
difference between qualitative variables, Chi-square test and
Fisher’s Exact test were used. Statistical significance was set at
P<0.05.

Results

Seventy-four (55.2%) of a total of 134 patients included
in our study comprised of children younger than 5 years. Our
sample group included 80 (59.7%) boys and 54 (40.3%) girls.
In 34 (25.4%) of the 75 patients detected to have lower respi-
ratory tract infection as a result of hospital presentation, IgM
(n=4), 1gG (n=22) or IgM and IgG (n= 7) positivity was deter-

mined. In 17 (12.7%) of the 48 patients detected to have cy-
topenia, IgM (n= 1), IgG (n=13), IgM and IgG (n= 1) or RT-PCR
positivity was confirmed. In 11 (0.7%) patients detected hav-
ing arthritis/arthralgia, 1gG positivity was detected (Table 1).
When serologic findings of the cases were evaluated, seropos-
itivity was seen in 50 patients (37.3%), specific IgM antibody
positivity, specific IgM and specific IgG antibody, and specific
IgG antibody were observed in 5 (3.7%), 8 (6%) and 37 (27.6%)
patients, respectively. Positive number of M. pneumoniae RT-
PCR cases was only 2 (1.5%), and both of these patients did
not show positivity serologically. M. pneumoniae RT-PCR result
was obtained negative in 5 patients whose specific IgM an-
tibody was positive. Two of the patients with M. pneumoniae
IgM positivity were aged under 5 years and 11 of them were
aged over 5. When children aged under and over 5 years were
compared, a significant difference was achieved in terms of
M. pneumoniae infection (p= 0.002). Moreover, when signif-
icance was compared depending on the sexes, a significant
difference was not found in the general prevalence; however,
M. pneumoniae IgM antibodies were found significantly high-
er in girls (p= 0.004) (Table 2). It was observed based on our
study group that the number of cases with suspected.

Discussion

M. pneumoniae pneumonia is observed worldwide, and
this agent is responsible for 10-40% of community-acquired
pneumonia cases. Nonetheless, information on the epidemi-
ology of these bacteria in Turkey is still limited. In this study
conducted to determine prevalence at the age range of 0-17
years, M. pneumoniae antibodies were detected in 37.3% of
the blood samples. In two different studies carried out on
children aged under 15 years in Istanbul, M. pneumoniae pos-
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shorter time frame than culture (26). As in many other respira-
tory pathogens, M. pneumoniae can be carried in the upper re-
spiratory tract of asymptomatic children. Detection rates in chil-
dren without symptoms of respiratory tract infection changes
between 3-56%, which implies that the presence of M. pneumo-
niae alone may not show definite respiratory tract diseases in
respiratory tract infections (17,21,23).

The gold standard method of M. pneumoniae infection is
the fourfold increase in M. pneumoniae specific 1gG related
to the comparison of acute phase and convalescent serums
collected with 2-4 weeks interval. The need for convalescent
serum sample means that the gold standard can only be used
retrospectively and is not useful in clinical practice. Using only
acute phase serology seems lacking in sensitivity and specifi-
ty. In our study, the low compatibility between PCR and serol-
ogy may have resulted due to above-mentioned reasons; and
moreover, despite being accepted as the appropriate sample,
it is seen that nose swab materials and throat swab are insuf-
ficient in detecting the agent that locates in lower respiratory
tract and causes infection. There are studies on the diagnosis
of this agent in bronchoalveolar lavage samples (27). It is evi-
dent that studies comparing samples and methods are need-
ed to find the reference standard.

Our results show prevalence of M. pneumoniae infections
in children diagnosed with acute respiratory tract infection
and emphasize the significance of laboratory detection for
appropriate, rapid and accurate antibiotic treatment. M. pneu-
moniae is a crucial health problem, especially in children. In
our country, limitations in diagnosis in the past had prevented
us from understanding the epidemiology of local epidemic
environment and spread of this pathogen.

Limited number of cases, retrospective nature of the study,
and not having evaluated the amount of antibody increase
due to the fact that specific IgG antibodies in the cases were
not collected within 2-10 weeks following the increase are the
limitations of our study. Nonetheless, the study is significant
in investigating regional data aimed at diagnosing M. pneu-
moniae infections.

Conclusion

To conclude, there is no test that definitely differentiates M.
pneumoniae infection from the carrier or from a prior M. pneu-
moniae infection. Clinician is the person to solve this dilemma.
The physician should try to make a diagnosis considering the
abovementioned limitations and patients’ clinical character-
istics. In addition, a national surveillance program should be
established for atypical pneumonia etiologies in our country,
and RT-PCR use should be evaluated as a reliable diagnostic
method with further studies.
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