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Summary 

Background: Mycoplasma pneumoniae pneumonia (MPP)
is a common cause of community-acquired pneumonia in
children, with pleural effusion (PE) as a recognised but
challenging complication. Identifying reliable biomarkers to
predict PE in MPP is crucial for timely intervention. This
study aims to evaluate the prognostic value of serum C-
reactive protein (CRP), Immunoglobulin M (IgM), and
Immunoglobulin A (IgA) levels in children with MPP and
PE.
Methods: A retrospective study was conducted on 200
pediatric patients diagnosed with MPP between January
2021 and December 2023. Patients were divided into two
groups: MPP with PE (n=100) and MPP without PE
(n=100). Serum CRP, IgM, and IgA levels were measured,
and their associations with PE were analysed using logistic
regression models.
Results: The MPP with PE group had significantly higher
CRP (30.22±24.01 mg/L vs 9.90±7.01 mg/L, P<0.001)
and IgM (167.39±85.68 mg/dL vs 130.48±77.65
mg/dL, P=0.002) levels compared to the MPP without PE
group. In contrast, IgA levels were significantly lower in the
PE group (164.50±87.22 mg/dL vs. 195.51±79.93
mg/dL, P=0.009). Multivariate logistic regression analysis
revealed that elevated CRP (OR=1.255, 95% CI: 1.132–
1.391, P<0.001) and IgM (OR=1.795, 95% CI: 1.777–
4.867, P=0.001) were independent risk factors for PE,
while higher IgA levels were protective (OR=0.281, 95%
CI: 0.131–0.602, P=0.001).
Conclusions: Serum CRP and IgM levels are potential pre-
dictors of pleural effusion in children with MPP, while ele-

Kratak sadr`aj

Uvod: Mycoplasma pneumonia (MPP) predstavlja ~est
uzrok zapaljenja plu}a u zajednici kod dece, pri ~emu se
javlja pleuralni izliv (PE) {to je komplikacija koja nije jedno -
stavna. Identifikovanje pouzdanih biomarkera za predvi -
|anje PE kod MPP od su{tinskog je zna~aja za pravovre-
menu intervenciju. Cilj ove studije je bio da se proceni
prognosti~ka vrednost nivoa serumskog C-reaktivnog pro-
teina (CRP), imunoglobulina M (IgM) i imunoglobulina A
(IgA) kod dece sa MPP i PE.
Metode: Sprovedena je retrospektivna studija na 200 pedi-
jatrijskih pacijenata kod kojih je dijagnostifikovana MPP u
periodu od januara 2021. do decembra 2023. godine.
Pacijenti su podeljeni u dve grupe: MPP sa PE (n=100) i
MPP bez PE (n=100). Izmereni su nivoi serumskog CRP-a,
IgM-a i IgA, a njihova povezanost sa PE analizirana je
kori{}enjem logisti~kih regresionih modela.
Rezultati: Grupa sa MPP i PE je imala zna~ajno vi{e vred-
nosti CRP-a (30,22±24,01 mg/L naspram 9,90±7,01
mg/L, P<0,001) i IgM-a (167,39±85,68 mg/dL naspram
130,48±77,65 mg/dL, P=0,002) u pore|enju sa grupom
bez PE. Nasuprot tome, nivoi IgA su bili zna~ajno ni`i u
grupi sa PE (164,50±87,22 mg/dL naspram 195,51±
79,93 mg/dL, P=0,009). Multivarijantna logisti~ka regre-
siona analiza je pokazala da su povi{eni CRP (OR=1,255,
95% CI: 1,132–1,391, P<0,001) i IgM (OR=1,795, 95%
CI: 1,777–4,867, P=0,001) nezavisni faktori rizika za PE,
dok su vi{i nivoi IgA pokazali za{titni efekat (OR=0,281,
95% CI: 0,131–0,602, P=0,001).
Zaklju~ak: Nivoi serumskog CRP-a i IgM-a mogu da pred-
stavljaju potencijalne prediktore pojave pleuralnog izliva
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Introduction

Mycoplasma pneumoniae (M. pneumoniae) is a
common bacterial pathogen that causes respiratory
infections, particularly in children. It is a leading cause
of community-acquired pneumonia (CAP) in pediatric
populations, especially among children aged 5 to 15
years. The pathogen is unique in that it lacks a cell
wall, making it resistant to beta-lactam antibiotics,
and its clinical manifestations can vary widely, ranging
from mild upper respiratory tract infections to more
severe pneumonia (1). While most cases of M. pneu-
moniae pneumonia (MPP) are self-limiting and
respond to appropriate antibiotic therapy, some chil-
dren experience complications that necessitate closer
monitoring and more aggressive treatment. One such
complication is pleural effusion (PE), which occurs
when fluid accumulates in the pleural cavity, often as
a result of infection or inflammation.

Pleural effusion associated with M. pneumoniae
pneumonia is a well-recognised but complex compli-
cation. It can manifest as a localised or parapneu-
monic effusion, often accompanied by an inflamma-
tory response that can be difficult to manage.
Children with M. pneumoniae pneumonia complicat-
ed by pleural effusion may experience prolonged hos-
pitalisations and, in severe cases, require surgical
intervention such as thoracentesis or chest tube
drainage (2). The pathophysiology of pleural effusion
in these patients involves the bacterial invasion and
inflammation of the pleural lining, which leads to an
imbalance in the normal fluid exchange process. This
inflammation can further exacerbate respiratory dis-
tress and complicate the recovery process. Thus,
early recognition and effective management of pleu-
ral effusion are critical to improving clinical outcomes
for these children (3).

Diagnosing and predicting the development of
pleural effusion in children with M. pneumoniae
infection remains challenging. Traditional clinical
assessments, while valuable, often lack the sensitivity
and specificity needed to predict complications like
pleural effusion accurately. Thus, there is growing
interest in identifying reliable biomarkers that could
assist in the early identification of children at high risk
for severe outcomes, including pleural effusion (4).
Serum biomarkers, in particular, have been studied as
potential prognostic tools in respiratory infections, as
they may reflect the intensity of inflammation and the
body’s immune response. Among the biomarkers

under investigation, C-reactive protein (CRP),
Immunoglobulin M (IgM), and Immunoglobulin A
(IgA) have shown promise.

C-reactive protein (CRP) is an acute-phase reac-
tant produced by the liver in response to inflamma-
tion. It is widely used as a marker of systemic inflam-
mation and infection (5). In the context of M.
pneumoniae infection, CRP levels are typically elevat-
ed, reflecting the degree of inflammatory response to
the bacterial pathogen. Several studies have demon-
strated that high CRP levels correlate with the severity
of pneumonia and can serve as an indicator of com-
plications such as pleural effusion (6). Elevated CRP
levels have been associated with more severe disease
courses and poorer outcomes in children with M.
pneumoniae pneumonia. Thus, CRP may provide
valuable prognostic information for clinicians manag-
ing these patients.

Immunoglobulin M (IgM) is the first antibody
produced in response to an infection and is a critical
component of the body’s early immune response. In
M. pneumoniae infections, the presence of IgM is
commonly used as a diagnostic marker, as it typically
appears early in the course of the illness (7). Elevated
IgM levels have been linked to the acute phase of
infection and are often used to confirm recent expo-
sure to the pathogen. Moreover, studies have sug-
gested that higher IgM levels may be associated with
more severe manifestations of M. pneumoniae pneu-
monia, including the development of pleural effusion
(8). Therefore, IgM may serve not only as a diagnos-
tic marker but also as a potential prognostic tool in
identifying children at risk for complications.

Immunoglobulin A (IgA), primarily found in
mucosal secretions, plays a crucial role in the
immune defence of the respiratory tract. It is an
important part of the local immune response and pro-
tects against respiratory pathogens such as M. pneu-
moniae (9). While IgA levels in the serum are typically
lower than those of IgM, they may be elevated in
response to mucosal infections. In the case of M.
pneumoniae pneumonia, IgA production may
increase as the immune system attempts to control
the disease locally. Some studies suggest that elevat-
ed serum IgA levels may indicate a more intense or
prolonged infection, which could increase the likeli-
hood of complications like pleural effusion (10).

The relationship between serum CRP, IgM, and
IgA levels and the development of pleural effusion in

vated IgA levels may indicate a lower risk. These biomark-
ers could aid in early risk stratification and guide clinical
management to improve outcomes.

Keywords: mycoplasma pneumoniae pneumonia, pleu-
ral effusion, C-reactive protein, Immunoglobulin M,
Immunoglobulin A, pediatric pneumonia, biomarker

kod dece sa MPP, dok povi{eni nivoi IgA mogu ukazivati na
manji rizik. Ovi biomarkeri mogu da doprinesu ranoj stra -
tifikaciji rizika i usmeravanju klini~kih aktivnosti radi
pobolj{anja ishoda.

Klju~ne re~i: upala plu}a koju izaziva mycoplasma
pneumoniae, pleuralni izliv, C-reaktivni protein, imunoglo -
bulin M, imunoglobulin A, pedijatrijska pneumonija, bio-
markeri
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children with M. pneumoniae pneumonia is still an
area of ongoing research. Although several studies
have explored the role of these biomarkers in predict-
ing disease severity, there is a lack of consensus
regarding their precise prognostic value, particularly
in the context of pleural effusion (11–13). The chal-
lenge lies in understanding how these markers inter-
act with the clinical characteristics of M. pneumoniae
infection and how they can be used to guide early
interventions. Understanding these dynamics could
significantly enhance the ability to predict which chil-
dren are at high risk for developing pleural effusion,
allowing for earlier and more targeted treatment.

This study aims to explore the prognostic value
of serum CRP, IgM, and IgA levels in children with M.
pneumoniae pneumonia complicated by pleural effu-
sion. By analysing the association between these bio-
markers and the development of pleural effusion, this
research seeks to provide valuable points into their
potential role as predictive tools. The findings of this
study could aid clinicians in identifying high-risk
patients early in the disease course, allowing for time-
ly interventions that may improve patient outcomes.
Moreover, this research could help refine the clinical
management of pediatric patients with M. pneumoni-
ae pneumonia, leading to better-targeted therapies
and a reduction in complications such as pleural effu-
sion.

Materials and Methods

General information

This retrospective study focused on children
diagnosed with Mycoplasma pneumoniae pneumonia
(MPP) in the pediatric ward of our hospital between
January 2021 and December 2023. A total of 200
children were included in the study, divided into two
groups based on the presence or absence of pleural
effusion (PE). Of these, 100 children had MPP with
pleural effusion, while 100 children had MPP without
pleural effusion. In the MPP without pleural effusion
group, the male-to-female ratio was 53:47, with a
mean age of 5.10±2.59 years. In the MPP with pleu-
ral effusion group, the male-to-female ratio was
63:37, and the mean age was 6.35±2.51 years.

Inclusion Criteria: The study included children
aged 1 to 14 years who met the diagnostic criteria for
Mycoplasma pneumoniae pneumonia based on clini-
cal symptoms, laboratory tests, and chest X-ray
results. The diagnosis was confirmed through elevat-
ed Mycoplasma pneumoniae antibody titers or PCR
positivity. Additionally, only children with complete
medical records and detailed clinical and laboratory
data were included, and informed consent was
obtained from parents or guardians.

Exclusion Criteria: Children with evidence of
other bacterial or viral pneumonia, severe extrapul-

monary infections (e.g., sepsis, meningitis, pericardi-
tis), underlying medical conditions (such as immune
deficiencies, chronic lung diseases, heart diseases), or
those who had received antibiotics within two weeks
prior to the study were excluded. Children with
incomplete data or who were ineligible for follow-up
for other reasons were also excluded.

Methods

This retrospective analysis compared the clinical
manifestations, laboratory results, and therapeutic
outcomes of children with Mycoplasma pneumoniae
pneumonia complicated by pleural effusion and those
with uncomplicated MPP. The study aimed to identify
potential predictors and evaluate the effects of differ-
ent treatment approaches.

Data collection

The study collected data on children diagnosed
with Mycoplasma pneumoniae pneumonia in the
pediatric ward between January 2021 and December
2023. Information collected included age, gender,
onset of symptoms, specific clinical manifestations,
medication use, duration of fever during hospitalisa-
tion, and the duration of antibiotic administration.

Physical examination

Upon admission, each child underwent a com-
prehensive physical examination, which included
assessments of mental status, respiratory function,
chest wall movement, and auscultation and percus-
sion of the lungs.

Blood tests, imaging, and sputum culture

For each child, 5 mL of fasting venous blood
was collected. Complete blood count (CBC) was
analysed using an automatic haematology analyser
(Sysmex XN-1000, Sysmex Corporation, Kobe,
Japan). C-reactive protein (CRP) levels were meas-
ured by chemiluminescent immunoassay (Siemens
ADVIA Centaur, Siemens Healthcare Diagnostics,
Tarrytown, NY, USA), and immunoglobulin (IgG, IgM,
and IgA) levels were assessed using a visible immuno-
turbidimetric method with a spectrophotometer
(Beckman Coulter IMMAGE 800, Beckman Coulter,
Brea, CA, USA). Imaging assessments were conduct-
ed using chest X-rays and CT scans, with two experi-
enced physicians reviewing and agreeing upon the
results. Sputum samples were collected using sterile
disposable sputum aspirators, and the samples were
cultured on AGAR or chocolate media in a 5 % CO2
incubator. Bacterial growth was monitored, and an
automatic microbial analyser was used for identifica-
tion after 24 hours.



Disease course, staging, and treatment plan

Treatment strategies for the children included
antimicrobial therapy, supportive care (e.g., oxygen
therapy and nutritional support), and, if necessary,
interventions such as pleural effusion drainage. The
study also documented the treatment methods
employed, any changes during treatment, the length
of hospital stay, and follow-up care provided to the
children.

Observation indicators

The primary outcome measures in this study
included clinical manifestations, laboratory results,
imaging findings, and treatment responses. All chil-
dren underwent blood tests (CBC, CRP, and
immunoglobulins) and imaging evaluations (chest
radiographs and chest CT scans) to assess lung
involvement and the presence of pleural effusion. For
treatment response, information on the methods of
treatment, hospital stay duration, and clinical
progress during follow-up were recorded.

Statistical analysis

Descriptive statistics were applied to summarise
the data, with means and standard deviations calcu-
lated for continuous variables. The independent sam-
ple t-test or Mann-Whitney U test was used to com-
pare differences between groups based on data
distribution. Categorical variables were analysed
using the Chi-square test or Fisher’s exact test.

Logistic regression models were used to assess poten-
tial risk factors and their association with the presence
of pleural effusion, and odds ratios (ORs) with 95 %
confidence intervals (CIs) were calculated. All statisti-
cal tests were two-tailed, with a significance level of P
< 0.05. Data analysis was performed using the SPSS
statistical software (Version 25.0, SPSS Inc., Chicago,
IL, USA).

Results

Baseline characteristics and clinical manifesta-
tions

There was no statistically significant difference
in the male-to-female ratio between the MPP group
with pleural effusion and the MPP group without
pleural effusion (P>0.05). However, the children in
the pleural effusion group were older than those in
the non-pleural effusion group. Additionally, the aver-
age duration of hospitalisation was longer for the chil-
dren with pleural effusion compared to those without
it. Laboratory results revealed that the white blood
cell count, CRP levels, and neutrophil percentage
(N%) were significantly higher in the pleural effusion
group than in the non-pleural effusion group
(P<0.05). The number of children with pleural effu-
sion was considerably lower in the autumn season
compared to those without pleural effusion
(P<0.001). No significant difference was observed in
terms of consolidation between the two groups
(P>0.05), as shown in Table I.
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Table I Comparison of baseline features and clinical findings.

MPP without pleural 
effusion group 

(n=100)

MPP with pleural 
effusion group 

(n=100)
t/c2 P

Gender (male/female) [n (%)] 53 (53 %)/47 (47 %) 63 (63 %)/37 (37 %) 2.053 0.152

Age (years) 5.10±2.59 6.35±2.51 -3.466 0.001

Length of hospital stay (days) 5.98±2.14 7.26±3.04 -3.443 0.001

White blood cells (×109/L) 8.59±1.36 9.37±3.58 -2.037 0.043

CRP (mg/L) 9.90±7.01 30.22±24.01 -8.124 <0.001

N % 56.99±11.22 66.01±11.90 -5.515 <0.001

Seasonal distribution

Spring [n (%)] 14 (14 %) 21 (21 %) 2.512 0.113

Summer [n (%)] 16 (16 %) 25 (25 %) 3.182 0.075

Autumn [n (%)] 42 (42 %) 17 (17 %) 8.947 <0.001

Winter [n (%)] 28 (28 %) 37 (37 %) 1.854 0.174

Condensing (positive/negative) [n (%)] 34 (34 %)/66 (66 %) 36 (36 %)/64 (64 %) 0.022 0.882



Imaging and laboratory results

Imaging findings indicated that lung lesions
were more commonly found on the left side in the
pleural effusion group, whereas bilateral lesions were
more prevalent in the group without pleural effusion
(P<0.001). There were no significant differences
between the two groups in terms of bronchoscopy
and sputum culture results (P>0.05). Laboratory
analysis revealed significant differences in the levels
of immunoglobulin M (IgM) and immunoglobulin A
(IgA) between the groups. The pleural effusion group
had higher IgM levels, while the non-pleural effusion
group had higher IgA levels. However, immunoglob-
ulin G levels did not show a significant difference
between the two groups (P>0.05), as presented in
Table II.

Drug treatment plan

Regarding medication regimens, intravenous
glucocorticoids were administered more frequently in
the MPP with pleural effusion group compared to the
MPP without pleural effusion group (P<0.05).
However, there was no significant difference between
the two groups in the use of other treatments, includ-
ing macrolide antibiotics alone, combination therapy
with macrolides and -lactam drugs, and intravenous
propyl spheres, as presented in Table III.

Treatment response and clinical improvement

Regarding treatment response, patients in the
pleural effusion group experienced a significantly
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Table II Imaging and laboratory results.

Table III Post-admission medication regimen [n (%)].

MPP without pleural 
effusion group 

(n=100)

MPP with pleural 
effusion group 

(n=100)
t/c2 P

Distribution of pulmonary lesions 
[n  (%)] – left side 19 (19 %) 40 (40 %) 6.237 0.012

Distribution of pulmonary lesions
Imaging and laboratory results n (%)]
– right side

35 (35 %) 48 (48 %) 2.840 0.092

Distribution of pulmonary lesions 
[n  (%)] – both sides 46 (46 %) 12 (12 %) 17.005 <0.001

Bronchoscopy – Congestion 
[n  (%)] 32 (89 %) 36 (73 %) 2.751 0.097

Bronchoscopy mucus plug [n (%)] 4 (11 %) 13 (27 %) 3.448 0.063

Sputum culture Streptococcus [n (%)] 5 (71 %) 4 (80 %) 3.141 0.076

Phlegm culture – Catalamolla [n (%)] 2 (29 %) 1 (20 %) 1.258 0.262

IgG (mg/dL) 958.46±233.52 986.060±313.741 -0.706 0.481

IgM (mg/dL) 130.48±77.65 167.390±85.684 -3.192 0.002

IgA (mg/dL) 195.51±79.93 164.497±87.218 2.621 0.009

MPP without pleural 
effusion group 

(n=100)

MPP with pleural 
effusion group 

(n=100)
c2 P

Macrolides were used alone 71 (71 %) 59 (59 %) 2.659 0.103

Combined treatment with
macrolides and beta-lactam drugs 27 (27 %) 35 (35 %) 1.145 0.285

Intravenous glucocorticoids 12 (12 %) 31 (31 %) 9.599 0.002

Venopropyl bulb 0 (0 %) 3 (3 %) - -



longer duration of fever and antibiotic use during hos-
pitalisation compared to those without pleural effu-
sion (P<0.001), as shown in Table IV.

Multivariate logistic regression analysis

Table V summarises the predictors of Myco -
plasma pneumoniae pneumonia with pleural effusion

in children based on multivariate logistic regression
analysis. The findings indicate that the risk of pleural
effusion increases by 12.2 % with each additional
year of age (OR=1.122, 95 % CI: 1.051–1.203,
P=0.001). Additionally, for every 10 mg/L increase
in CRP, the risk rises by 25.5 % (OR=1.255, 95 % CI:
1.132–1.391, P<0.001), while a 1×10 /L increase
in white blood cell count is associated with a 9.2 %
higher risk (OR=1.092, 95 % CI: 1.011–1.184,
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Table IV Comparison of treatment response and clinical improvement.

Table V Multivariate logistic regression analysis.

MPP without pleural 
effusion group (n=100)

MPP with pleural 
effusion group (n=100) t P

Duration of fever during 
hospitalisation (days) 2.50±1.20 3.50±1.40 5.074 <0.001

Duration of antibiotic use 
during hospitalisation (days) 7.00±2.00 9.00±2.50 6.400 <0.001

value SE OR 95% CI P

Age 0.113 0.031 1.122 1.051–1.203 0.001

CRP 0.221 0.054 1.255 1.132–1.391 <0.001

White blood cell count 0.091 0.046 1.092 1.011–1.184 0.028

Season (Autumn) -0.391 0.162 0.686 0.491–0.942 0.021

IgM 0.318 0.281 1.795 1.777–4.867 0.001

IgA 0.267 0.288 0.281 0.131–0.602 0.001

Figure 1 Multivariate logistic regression analysis.
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P=0.028). The likelihood of pleural effusion is lower
in autumn compared to other seasons (OR=0.686,
95 % CI: 0.491–0.942, P=0.021). Furthermore,
higher levels of immunoglobulin M (IgM) significantly
increase the risk (OR=1.795, 95 % CI: 1.777–4.867,
P=0.001), whereas elevated immunoglobulin A (IgA)
levels significantly reduce it (OR=0.281, 95 % CI:
0.131–0.602, P=0.001), as illustrated in Figure 1.

Discussion

The present study aimed to assess the prognos-
tic value of serum C-reactive protein (CRP), Immuno -
globulin M (IgM), and Immunoglobulin A (IgA) levels
in children diagnosed with Mycoplasma pneumoniae
pneumonia (MPP) complicated by pleural effusion.
The findings provide valuable insights into the role of
these biomarkers in predicting disease severity and
complications, contributing to more effective clinical
management of pediatric patients with MPP.

Pleural effusion is a significant complication of
Mycoplasma pneumoniae pneumonia, often associat-
ed with increased disease severity, prolonged hospi-
talisation, and a greater need for intensive therapeutic
interventions. The presence of pleural effusion sug-
gests a more severe inflammatory response, which
can be difficult to manage, especially in pediatric
patients. Identifying biomarkers that predict the likeli-
hood of pleural effusion development can enable ear-
lier interventions, potentially improving clinical out-
comes.

CRP is a well-established marker of inflamma-
tion and infection, and its levels were significantly
higher in children with MPP complicated by pleural
effusion compared to those without. This aligns with
previous studies that have demonstrated a correlation
between elevated CRP levels and the severity of pneu-
monia. The study found that for every 10 mg/L
increase in CRP, the risk of developing pleural effusion
rose significantly. This suggests that CRP could be a
valuable prognostic marker for identifying children at
higher risk of developing pleural effusion.

The significantly higher CRP levels in the pleural
effusion group reflect an exaggerated inflammatory
response, which may be due to bacterial invasion of
the pleural cavity and increased production of pro-
inflammatory cytokines. This finding highlights the
potential utility of CRP in guiding clinical decision-
making. For instance, children with markedly elevated
CRP may require more aggressive treatment, includ-
ing early administration of anti-inflammatory thera-
pies such as corticosteroids.

IgM is the first immunoglobulin produced in
response to an infection and is commonly used as a
diagnostic marker for Mycoplasma pneumoniae
infection. The study found that IgM levels were signif-
icantly higher in children with pleural effusion, with an

increased risk of nearly 80 % per unit increase in IgM.
This suggests that IgM may serve as a prognostic
marker, reflecting a more intense immune response
that predisposes patients to complications.

Elevated IgM levels may indicate a higher bacte-
rial load or a more severe immune reaction, leading
to increased pulmonary inflammation and a greater
likelihood of pleural involvement. These findings are
consistent with previous research suggesting that a
stronger IgM response is associated with severe M.
pneumoniae infections. Clinically, this indicates that
measuring IgM levels in children diagnosed with MPP
could help identify those at risk for complications,
allowing for closer monitoring and early intervention.

In contrast to IgM, IgA levels were significantly
lower in the pleural effusion group, and higher IgA
levels were associated with a decreased risk of pleural
effusion. IgA is primarily involved in mucosal immuni-
ty, playing a crucial role in protecting the respiratory
tract against pathogens. The reduced IgA levels in
children with pleural effusion may suggest a dimin-
ished mucosal immune response, making them more
susceptible to severe infection and complications.

The inverse relationship between IgA levels and
the risk of pleural effusion could be due to its role in
preventing bacterial adherence to respiratory epithe-
lial cells and modulating inflammatory responses.
This finding raises the possibility that children with
lower IgA levels may have a weaker mucosal defence
against M. pneumoniae, predisposing them to more
severe disease manifestations. Further research is
needed to explore whether interventions aimed at
enhancing IgA-mediated immunity could reduce the
risk of pleural effusion in MPP patients.

The results of this study have several important
clinical implications. The identification of CRP, IgM,
and IgA as significant prognostic markers allows for
early risk stratification in children with MPP. Patients
with high CRP and IgM levels, along with low IgA lev-
els, may require more intensive monitoring and early
intervention. Given that elevated CRP and IgM levels
are associated with a higher risk of pleural effusion,
early administration of anti-inflammatory and
immunomodulatory therapies (e.g., corticosteroids)
may help mitigate the inflammatory response and
reduce complications. The study found that intra-
venous glucocorticoids were used more frequently in
the pleural effusion group, suggesting a role for anti-
inflammatory treatment in managing severe cases.

Cao and colleagues evaluated the importance of
monitoring mycoplasma pneumoniae-specific anti-
body IgM, CRP, and PCT levels in diagnosing
mycoplasma pneumoniae pneumonia in children
(16). Their study showed that CRP and PCT levels
were significantly higher in affected children com-
pared to healthy controls. The combined detection of
IgM, CRP, and PCT proved to be more accurate than



References

1. Kumar S. Mycoplasma pneumoniae: A significant but
underrated pathogen in paediatric community-acquired
lower respiratory tract infections. Indian J Med Res.
2018; 147(1): 23–31. doi:10.4103/ijmr.IJMR_
1582_16

2. Kim CH, Lee J. Mycoplasma pneumoniae Pleural
Effusion in Adults. J Clin Med 2022; 11(5): 1281.
Published 2022 Feb 26. doi:10.3390/jcm11051281

3. Karkhanis VS, Joshi JM. Pleural effusion: diagnosis, treat-
ment, and management. Open Access Emerg Med
2012; 4: 31–52. Published 2012 Jun 22. doi:10.2147/
OAEM.S29942

4. Li S, Zhou J, He J, et al. Clinical profiles of Mycoplasma
pneumoniae pneumonia in children with different pleural
effusion patterns: a retrospective study. BMC Infect Dis
2024; 24(1): 919. Published 2024 Sep 4. doi:10.1186/
s12879-024-09829-5

5. Ross Y, Ballou S. Reliability of C-reactive protein as an
inflammatory marker in patients with immune-mediated
inflammatory diseases and liver dysfunction. Rheumatol
Adv Pract 2023; 7(2): rkad045. Published 2023 May 2.
doi:10.1093/rap/rkad045

6. Fan F, Lv J, Yang Q, Jiang F. Clinical characteristics and
serum inflammatory markers of community-acquired

mycoplasma pneumonia in children. Clin Respir J 2023;
17(7): 607–17. doi:10.1111/crj.13620

7. Jing P, Wu C, Du C, Zhou L, Gu L. Predictive value of
plasma sICAM-1 and sP-Selectins in the risk of death in
patients with acute respiratory distress syndrome. J Med
Biochem 2024; 43 (1): 209–18.

8. Lee WJ, Huang EY, Tsai CM, et al. Role of Serum
Mycoplasma pneumoniae IgA, IgM, and IgG in the
Diagnosis of Mycoplasma pneumoniae-Related
Pneumonia in School-Age Children and Adolescents.
Clin Vaccine Immunol 2017; 24(1): e00471–16.
Published 2017 Jan 5. doi:10.1128/CVI.00471-16

9. de Sousa-Pereira P, Woof JM. IgA: Structure, Function,
and Developability. Antibodies (Basel) 2019; 8(4): 57.
Published 2019 Dec 5. doi:10.3390/antib8040057

10. Kostinov, M., Svitich, O., Chuchalin, A. et al. Secretory
IgA and course of COVID-19 in patients receiving a
bacteria-based immunostimulant agent in addition to
background therapy. Sci Rep 14, 11101 (2024).
https://doi.org/10.1038/s41598-024-61341-7

11. Xu X, Sheng Y, Yang L, Zhou H, Tang L, Du L. Immuno -
logical Features of Pediatric Interstitial Pneumonia Due to
Mycoplasma pneumoniae. Front Pediatr 2021; 9:
651487. Published 2021 Apr 20. doi:10.3389/fped.
2021.651487

individual tests, offering higher sensitivity, specificity,
and predictive value. The authors concluded that this
combination is a reliable diagnostic tool and helpful
in assessing recovery in children with Mycoplasma
pneumoniae pneumonia.

While macrolide antibiotics are the mainstay of
M. pneumoniae treatment, children with high CRP
and IgM levels may require prolonged or combination
antibiotic therapy due to their increased risk of com-
plications. The findings suggest that these biomarkers
could be used to guide antibiotic duration and choice
in clinical practice (14).

Serial measurement of CRP, IgM, and IgA levels
during hospitalisation may provide valuable insights
into disease progression. A rising CRP or IgM level
could indicate worsening inflammation and a higher
risk of pleural effusion, while stable or increasing IgA
levels may suggest a better prognosis (15).

Despite its valuable findings, this study has some
limitations. First, it was a retrospective analysis, which
may introduce selection bias. Second, the study was
conducted at a single institution, and its findings may
not be generalisable to all populations. Third, while
CRP, IgM, and IgA were found to be significant prog-
nostic markers, other potential biomarkers (e.g., IL-6,
TNF-a) were not examined (16).

Future research should focus on prospective,
multicenter studies to validate these findings.

Additionally, investigating the role of other inflamma-
tory and immune markers in MPP with pleural effu-
sion could further enhance our understanding of dis-
ease pathophysiology and improve risk prediction.

Conclusion

This study provides compelling evidence that
serum CRP, IgM, and IgA levels have significant prog-
nostic value in children with Mycoplasma pneumoni-
ae pneumonia complicated by pleural effusion.
Elevated CRP and IgM levels were associated with a
higher risk of pleural effusion, whereas higher IgA lev-
els appeared to be protective. These findings high-
light the potential role of these biomarkers in risk
stratification, early diagnosis, and personalised treat-
ment planning for pediatric patients with MPP. By
integrating these markers into clinical practice, physi-
cians can improve early detection of severe cases and
optimise management strategies, ultimately leading
to better patient outcomes.
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