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Abstract 
    Background: The recent increase in the incidence of Mycoplasma pneumoniae has renewed interest in this pathogen and the range of 
clinical manifestations it can cause. This study aims to describe clinical and CT features of community-acquired pneumonia caused by 
Mycoplasma pneumoniae (MCAP).  
   Methods: We prospectively collected data on hospitalized adults with MCAP during the 2023-2024 outbreak. Clinical manifestation, 
laboratory data, and radiological abnormalities were evaluated. The data were analyzed using descriptive statistics.   
   Results: A total of 40 patients were enrolled, with a median age of 35 (22; 45) years, and 24 (60%) were male. The primary symptoms 
were cough (40 patients, 100%), fever (38 patients, 95%), and general weakness (35 patients, 87.5%). Laboratory tests revealed a 
moderate increase in С-reactive protein levels, with a median of 77.1 (37.3;123.0) mg/L. The most common radiological findings were 
ground‑glass opacity in 36 patients (90%) and bronchial wall thickening in 33 patients (82.5%). No patients required admission to the 
intensive care unit, and there were no deaths during the hospital stay.  
   Conclusion: In our study, MCAP predominantly affected young and middle-aged adults with a favorable course and prognosis. The 
current outbreak requires attention in terms of using optimal diagnostic and treatment methods. 
 
Keywords: Mycoplasma pneumoniae, Community-acquired pneumonia, Chest computed tomography 
 
Conflicts of Interest: None declared 
Funding: The study was supported by grant No. 23-25-00422 from the Russian Science Foundation. 
 
*This work has been published under CC BY-NC-SA 4.0 license. 
  Copyright© Iran University of Medical Sciences  
 
Cite this article as: Kupriushina O, Aynetdinov R, Rachina S, Strelkova D, Avdeev S, Trofimenko I, Antonov V, Yudanova T, Agibalova M, Ivanova 
O, Merzhoeva Z, Yasneva A, Volosovtsova E, Yatsyshina S, Tikhonova M, Edelstein I, Barashko O, Tigunceva O. Clinical Presentation and Chest CT 
Abnormalities in Adults with Mycoplasma Pneumoniae CAP During the 2023-2024 Outbreak. Med J Islam Repub Iran. 2025 (29 Sep);39:126. 
https://doi.org/10.47176/mjiri.39.126  
 
 
 

______________________________ 
Corresponding author: Dr Daria Strelkova, dashastrelkova@gmail.com 
 

1. I.M. Sechenov First Moscow State Medical University, Hospital Therapy Department №2, 
Moscow, Russia 

2. I.M. Sechenov First Moscow State Medical University, Pulmonology Department, Moscow, 
Russia 

3. Irkutsk State Medical Academy of Postgraduate Education – Branch Campus of the Russian 
Medical Academy of Continuous Professional Education, Clinical Allergology and Pulmonology 
Department, Irkutsk, Russia 

4. Federal State Budgetary Educational Institution of Higher Education “South-Ural State Medical 
University” of the Ministry of Healthcare of the Russian Federation, Therapy Department, 
Chelyabinsk, Russia 

5. Smolensk Regional Clinical Hospital, Pulmonology Department, Smolensk, Russia 
6. State budgetary health care institution of Arkhangelsk region «Kotlas central city hospital named 

after St. Luke (V.F. Voyno-Yasenetskiy), Clinical Pharmacology Department, Kotlas, Russia 
7. Branch No. 4 of the Federal State Institution «1586 Military Clinical Hospital» of the Ministry of 

Defense of the Russian Federation, Pulmonology Department,  Smolensk, Russia 
8. Central Research Institute for Epidemiology of the Federal Service for Supervision of Consumer 

Rights Protection and Human Welfare, Laboratory of Molecular Diagnostics and Epidemiology 
of Respiratory Tract Infections, Moscow, Russia 

9. Smolensk State Medical University, Institute of Antimicrobial Chemotherapy, Smolensk, Russia 
10. Irkutsk Order “Badge of Honor” Regional Clinical Hospital, Pulmonology Department, Irkutsk, 

Russia 

 
↑What is “already known” in this topic: 
During the COVID-19 pandemic, a decrease in the incidence 
of Mycoplasma pneumoniae infection was observed. Since 
2023, an outbreak of Mycoplasma pneumoniae infection has 
occurred worldwide.   
 
→What this article adds: 

The radiological findings, usually described in patients with 
“typical” pneumonia pathogens, such as consolidation and 
pleural effusion, were frequently observed in our sample with 
Mycoplasma pneumoniae CAP.  
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Introduction 
Mycoplasma pneumoniae (M. pneumoniae) is one of the 

most frequent causative agents of community-acquired 
pneumonia (CAP), responsible for both sporadic incidents 
and outbreaks (1). During the COVID-19 pandemic, M. 
pneumoniae was rarely detected (2).  However, since 2023, 
there has been a significant increase in the incidence of M. 
pneumoniae CAP (MCAP) in both children and adults (3, 
4). Limited data was collected during this outbreak in Rus-
sia; however, Korneenko et al. describe intermediate rates 
of macrolide resistance and high incidence of co-infection 
in hospitalized children with M. pneumoniae pneumonia 
during 2023-2024 (5).  

This study aimed to describe the clinical features and 
chest computed tomography (CT) abnormalities in a cohort 
of adult patients hospitalized with MCAP during the 2023-
2024 outbreak.  

 
Methods 
A prospective clinical and microbiological study from 

July 2023 to February 2024 included patients aged 18 years 
and older with CAP according to national guidelines (6), 
who had not received systemic antibiotics for a given epi-
sode of pneumonia (administration of 1 dose of an antibi-
otic was allowed). Exclusion criteria were pregnancy or 
lactation, the presence of cystic fibrosis, tuberculosis, pul-
monary embolism, lung cancer or tumor metastases in the 
lungs, use of injection drugs, documented immunosuppres-
sion or immunosuppressive therapy, or hospitalization for 
any reason within the previous 14 days. The study included 
patients who were treated in 6 multidisciplinary hospitals 
in different cities of the Russian Federation (Moscow, Ir-
kutsk, Smolensk, Chelyabinsk, and Kotlas). 

Sub-analysis included patients with polymerase chain re-
action (PCR)-confirmed MCAP and available high-resolu-
tion chest CT (HRCT) scans. Demographic characteristics, 
symptoms, signs, laboratory abnormalities, and outcomes 
of MCAP were recorded. HRCT findings were analysed by 
an independent radiologist.  

M. pneumoniae DNA was detected using real-time PCR 
in sputum or nasopharyngeal swabs. Additionally, sputum 
was sent for culture. Urinary antigen tests for Streptococcus 
pneumoniae and Legionella pneumophila, as well as real-
time PCR for the DNA / RNA of respiratory viruses (res-
piratory syncytial virus (Orthopneumovirus hominis), 
parainfluenza viruses (Respirovirus laryngotracheitidis, 
Orthorubulavirus laryngotracheitidis, Respirovirus pneu-
moniae, Orthorubulavirus hominis), human coronaviruses 
(Human Coronavirus 229E, HKU1, NL63, Betacorona-
virus 1), rhinoviruses (Human Rhinovirus), adenoviruses 
(Human Mastadenovirus), bocavirus (Bocaparvovirus pri-
mate1) and metapneumovirus (Metapneumovirus homi-
nis), as well as influenza viruses (Alphainfluenzavirus in-
fluenza (formerly Influenza A virus) and Betainfluen-
zavirus influenza (formerly Influenza B virus) and SARS-
CoV-2 ) and Chlamydia pneumoniae, were performed.  

Other examinations and treatments were carried out ac-
cording to national guidelines (6). The data were analyzed 

using descriptive statistics. Continuous variables were pre-
sented as medians with interquartile range (Med (Q1; Q3)), 
сategorical variables – as absolute numbers and percent-
ages. 

 
Results  
A total of 40 patients with MCAP who had available 

HRCT scans were enrolled, with a median age of 35 (22; 
45) years. In six cases, co-infection was observed: in three 
patients, rhinovirus was identified, and SARS-CoV-2, 
Streptococcus pneumoniae, and Staphylococcus aureus 
were found once. Most of the patients were previously 
healthy. Сough was the most common symptom, reported 
by all 40 patients (100%), followed by fever in 38 patients 
(95%) and general weakness in 35 patients (87.5%). De-
tailed patient characteristics and laboratory findings are 
presented in Table 1.  

Radiological changes in the lungs were bilateral in 15 of 
the 40 patients (37.5%). The most frequently detected ab-
normalities were ground‑glass opacity (GGO) in 36 pa-
tients (90%), and bronchial wall thickening (BWT) in 32 
patients (82.5%). Consolidation occurred in 28 patients 
(70%), tree-in-bud sign (TIB) – in 25 patients (62.5%), and 
lymphadenopathy – in 21 patients (52.5%).  Pleural effu-
sion was observed in 5 patients (12.5%). Combinations of 
different CT features usually included BWT + GGO + TIB 
+ consolidation (35%) or BWT + GGO + consolidation 
(22.5%).  

Antibiotics effective against M. pneumoniae were pre-
scribed to 36 of the 40 patients (90%), with fluoroquin-
olones being most frequently used (80.6%). There were no 
cases of severe CAP, no admissions or transfers to the in-
tensive care unit, and no deaths recorded during the hospital 
stay.  

 
Discussion  
The rapid spread of SARS-CoV-2 in 2020-2022, along 

with accompanying restrictive measures, led to a temporary 
reduction in cases caused by other respiratory pathogens 
(7). While most of these pathogens quickly re-emerged 
once distancing measures were relaxed, the resurgence of 
M. pneumoniae took longer compared to others (2, 8). 

An increase in M. pneumoniae cases was noted in early 
2023, and subsequent outbreaks of M. pneumoniae infec-
tion have been reported in various European countries (3, 
4, 9-11).  

In this study, we described a cohort of adult inpatients 
with CAP in whom M. pneumoniae was identified and 
HRCT scans were available for review. The data were col-
lected as part of a prospective study aimed at investigating 
the etiology of CAP, which revealed an unexpectedly high 
rate of MCAP.  

Overall, our group predominantly consisted of young in-
dividuals without comorbidities, and CAP generally had a 
mild and mostly uncomplicated course. This finding is con-
sistent with data from other studies conducted during the 
2023-2024 season, as well as with previously known char-
acteristics of MCAP (1, 9, 10). However, an exception is 
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perhaps the report by Garzoni et al., who described an in-
crease in severe cases of MCAP among otherwise healthy 
adults (3). Additionally, Zayet et al. observed a trend to-
ward a more severe course of MCAP (4).  

The causes of severe M. pneumoniae infection are not 
fully understood. Potential factors include an excessive im-
mune response to the infection, involving various cyto-
kines, and the production of the CARDS toxin (11, 12).  

In our cases, the reasons for hospital admission varied, 
including high persistent fever, bilateral lung infiltrates, 
and, in some instances, failure of antibacterial therapy. 
Among respiratory symptoms, cough was the most com-
mon, while dyspnea was observed in half of the cases. 
Chest pain was a rare finding. 

In terms of laboratory findings, most patients did not 
show significant elevations in WBCs or lymphopenia, but 
there was a moderate increase in CRP levels. Similar find-
ings have been reported by other researchers, which differ 
from those in previously described cohorts of adults; this 
discrepancy may be due to a more severe course of the dis-
ease in those studies (3, 4, 13, 14).  

HRCT has become essential for diagnosing MCAP, with 
common imaging findings including BWT, TIB, and intra-
lobular or lobular GGO or consolidations (15, 16). Infil-
trates are most often located in the central parts of the lungs, 
and MCAP is characterised by an obscure or absent air-
bronchogram (15, 16).  

Sui et al. reported imaging data from 200 adults with 
MCAP (16). They found that the combination of TIB and 
GGO was the most prevalent finding. The simultaneous 
presence of TIB, GGO patterns, and the absence of an air 
bronchogram effectively distinguished M. pneumoniae 
from CAP of other etiologies, with a sensitivity of 87.5%, 
specificity of 97.5%, and accuracy of 92.5%. 

According to Nakanishi et al., significant predictors of 
MCAP in patients aged over 15 years included the absence 

of peripheral predominance, BWT, lateral BWT, intralobu-
lar or lobular GGO, intralobular GGO associated with a lat-
eral bronchus, and reduced air bronchogram in infiltrates 
(15). 

Among our patients, the most common findings were 
GGO and BWT, while consolidation and TIB were less fre-
quently observed. However, it is important to note that dif-
ferent types of changes were often detected simultaneously, 
including combinations of BWT, GGO, TIB, and consoli-
dation.   

There are several limitations to our research that should 
be considered. Our data were drawn from a prospective 
study, not specifically designed to investigate MCAP, and 
included only patients with available HRCT scans. This in-
troduces potential selection bias and the possibility of miss-
ing data. Additionally, the small sample size of patients 
with MCAP limits the ability to extrapolate these data to a 
broader population, though it does reveal some trends.  

 
Conclusion  
MCAP was mostly observed in young and middle-aged 

adults with a favorable course and prognosis in our study 
sample. The most common radiological findings were 
GGO and BWT. Nevertheless, the findings, usually de-
scribed in patients with “typical” CAP pathogens, such as 
consolidation and pleural effusion, were also observed in a 
significant number of our cases.  
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Table 1. Main Characteristics of the Patients (n=40) 
No. Characteristic Value 
Demographic characteristics and comorbidities 
1 Age, years 35 [22; 45] 
2 Male, n (%) 24 (60%) 
3 Arterial hypertension, n (%) 5 (12.5%) 
4 Coronary artery disease, n (%) 2 (5%) 
5 Coinfection, n (%) 5/30* (16.7%) 
Main complaints and clinical presentation of CAP 
1 Cough, n (%) 40 (100%) 
2 Fever, n (%) 38 (95%) 
3 General weakness, n (%) 35 (87.5%) 
4 Presence of sputum, n (%) 32 (80%) 
5 Chills, n (%) 26 (65%) 
6 Breathlessness, n (%) 21 (52.5%) 
7 Chest pain, n (%) 6 (15%) 
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Note: * Data on 30 patients are available. Coinfection details: Rhinovirus - 2/5, SARS-CoV-2 - 1/5, Streptococcus pneumoniae – 1/5, Staphylococcus aureus – 1/5.   
 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

9.
12

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-1
1-

04
 ]

 

                               3 / 4

http://dx.doi.org/10.47176/mjiri.39.126
https://mjiri.iums.ac.ir/article-1-9728-en.html


    
 Clinical and CT Data in M. Pneumoniae CAP   

 
 

 http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2025 (29 Sep); 39:126. 
 

4 

Supervision, Funding acquisition 
Daria Strelkova: Methodology, Investigation, Data Cura-

tion, Writing - Review & Editing, Project administration, 
Funding acquisition 

Sergey Avdeev: Conceptualization, Methodology, Writ-
ing - Review & Editing, Supervision, Funding acquisition 

Irina Trofimenko: Investigation, Data Curation, Writing 
- Review & Editing 

Vladimir Antonov: Investigation, Data Curation, Writing 
- Review & Editing 

Tatiana Yudanova: Investigation, Data Curation, Writing 
- Review & Editing 

Maria Agibalova: Investigation, Data Curation, Writing - 
Review & Editing 

Olga Ivanova: Investigation, Data Curation, Writing - 
Review & Editing 

Zamira Merzhoeva Supervision, Writing - Review & Ed-
iting 

Anastasia Yasneva: Investigation, Data Curation, Writ-
ing - Review & Editing 

Elena Volosovtsova: Investigation, Data Curation, Writ-
ing - Review & Editing 

Svetlana Yatsyshina: Investigation, Writing - Review & 
Editing 

Marina Tikhonova: Investigation, Writing - Review & 
Editing 

Inna Edelstein: Investigation, Writing - Review & Edit-
ing 

Oksana Barashko: Investigation, Data Curation, Writing 
- Review & Editing 

Olga Tigunceva: Investigation, Data Curation, Writing - 
Review & Editing. 

 
Ethical Considerations 
The study was approved by the Local Ethics Committee 

of I.M. Sechenov First Moscow State Medical University 
(Ethics Approval Letter No. 11-23; dated 15.06.2023).. 

 
 Acknowledgment 
We would like to thank the study centres (Smolensk Re-

gional Clinical Hospital, Smolensk, Russia; Irkutsk Order 
“Badge of Honor” Regional Clinical Hospital, Irkutsk, 
Russia; Kotlas central city hospital named after St. Luke 
(V.F. Voyno-Yasenetskiy), Kotlas, Russia; University clin-
ical hospital №4 of the Sechenov University, Moscow, 
Russia; City Clinical Hospital named after S.S. Yudin, 
Moscow, Russia; Regional Clinical Hospital №3, Chelya-
binsk, Russia) staff for collecting patient information. 

 
Conflict of Interests 

The authors declare that they have no competing interests. 
 
 

References 
1. Waites KB, Xiao L, Liu Y, Balish MF, Atkinson TP. Mycoplasma 

pneumoniae from the respiratory tract and beyond. Clin Microbiol Rev. 
2017;30(3):747–809.  

2. Meyer Sauteur PM, Beeton ML, Uldum SA, Bossuyt N, Vermeulen M, 
Loens K, et al. Mycoplasma pneumoniae detections before and during 
the COVID-19 pandemic: results of a global survey, 2017 to 2021. 
Eurosurveillance. 2022;27(19):2100746.  

3. Garzoni C, Bernasconi E, Zehnder C, Malossa SF, Merlani G, 
Bongiovanni M. Unexpected increase of severe Mycoplasma 
pneumoniae pneumonia in adults in Southern Switzerland. Clin 
Microbiol Infect. 2024;30(7):953-954.  

4. Zayet S, Poloni S, Plantin J, Hamani A, Meckert Y, Lavoignet CE, et al. 
Outbreak of Mycoplasma pneumoniae pneumonia in hospitalized 
patients: Who is concerned? Nord Franche-Comte Hospital, France, 
2023-2024. Epidemiol Infect. 2024;152:e46.  

5. Korneenko E, Rog I, Chudinov I, Lukina-Gronskaya A, Kozyreva A, 
Belyaletdinova I, et al. Antibiotic resistance and viral co-infection in 
children diagnosed with pneumonia caused by Mycoplasma 
pneumoniae admitted to Russian hospitals during October 2023-
February 2024. BMC Infect Dis. 2025 Mar 15;25(1):363.  

6. Avdeev SN, Dekhnich AV, Zaytsev AA, Kozlov RS, Rachina SA, 
Rudnov VA, et al. Community-acquired pneumonia: federal clinical 
recommendations for diagnosis and treatment. Pulmonologiya. 
2022;32(3):295-355.  

7. Brueggemann AB, Jansen van Rensburg MJ, Shaw D, McCarthy ND, 
Jolley KA, Maiden MCJ, et al. Changes in the incidence of invasive 
disease due to Streptococcus pneumoniae, Haemophilus influenzae, and 
Neisseria meningitidis during the COVID-19 pandemic in 26 countries 
and territories in the Invasive Respiratory Infection Surveillance 
Initiative: a prospective analysis of surveillance data. Lancet Digit 
Health. 2021;3:e360-e370.  

8. Dähne T, Bauer W, Essig A, Schaaf B, Barten-Neiner G, Spinner CD, 
et al. Resurgence of common respiratory viruses in patients with 
community-acquired pneumonia (CAP)-A prospective multicenter 
study. J Clin Virol. 2024;173:105694.  

9. Kolwijck E, Simons KS, van der Sloot N, Hermans MH, Essink FHPM, 
van den Bogart MPH, et al. Mycoplasma pneumoniae outbreak in the 
Netherlands 2023-2024. Ned Tijdschr Geneeskd. 2024;168:D8150. 

10. Edouard S, Boughammoura H, Colson P, La Scola B, Fournier PE, 
Fenollar F. Large-Scale Outbreak of Mycoplasma pneumoniae 
Infection, Marseille, France, 2023-2024. Emerg Infect Dis. 
2024;30(7):1481-1484.  

11. Bolluyt DC, Euser SM, Souverein D, van Rossum AMC, Kalpoe J, 
van Westreenen M, et al. Increased incidence of Mycoplasma 
pneumoniae infections and hospital admissions in the Netherlands, 
November to December 2023. Euro Surveill. 2024;29(4):2300724.  

12. Su X, You X, Luo H, Liang K, Chen L, Tian W, et al. Community-
Acquired Respiratory Distress Syndrome Toxin: Unique Exotoxin for 
M. pneumoniae. Front Microbiol. 2021;12:766591.  

13. Izumikawa K. Clinical features of severe or fatal mycoplasma 
pneumoniae pneumonia. Front Microbiol. 2016;7:800.  

14. Ren Y., Wang Y., Liang R., Hao B, Wang H, Yuanet J, et al. 
Development and validation of a nomogram for predicting Mycoplasma 
pneumoniae pneumonia in adults. Sci Rep. 2022;12(1):1–8.  

15. Nakanishi M, Nakashima K, Takeshita M, Yagi T, Nakayama T, 
Kiguchi T, Yamada H. Ability of high-resolution computed tomography 
to distinguish Mycoplasma pneumoniae pneumonia from other bacterial 
pneumonia: Significance of lateral bronchial lesions, less air 
bronchogram, and no peripheral predominance. Respir Investig. 
2020;58(3):169-176.  

16. Sui DX, Ma HC, Wang CC, Shao HY, Xu SH, Fang NN. Diagnostic 
significance of HRCT imaging features in adult mycoplasma 
pneumonia: a retrospective study. Sci Rep. 2024;14(1):153.  

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

9.
12

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-1
1-

04
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

http://dx.doi.org/10.47176/mjiri.39.126
https://mjiri.iums.ac.ir/article-1-9728-en.html
http://www.tcpdf.org

