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Background

Mycoplasma pneumoniae (MP) is a commonly occurring pathogen causing community-acquired pneumonia (CAP) in children. The global prevalence of macrolide-resistant MP (MRMP) infection, especially in Asian regions, is increasing rapidly. However, the prevalence of MRMP and its clinical significance during the COVID-19 pandemic is not clear.





Methods

This study enrolled children with molecularly confirmed macrolide-susceptible MP (MSMP) and MRMP CAP from Beijing Children’s Hospital Baoding Hospital, Capital Medical University between August 2021 and July 2022. The clinical characteristics, laboratory findings, chest imaging presentations, and strain genotypes were compared between patients with MSMP and MRMP CAP.





Results

A total of 520 hospitalized children with MP-CAP were enrolled in the study, with a macrolide resistance rate of 92.7%. Patients with MRMP infection exhibited more severe clinical manifestations (such as dyspnea and pleural effusion) and had a longer hospital stay than the MSMP group. Furthermore, abnormal blood test results (including increased LDH and D-dimer) were more common in the MRMP group (P<0.05). Multilocus variable-number tandem-repeat analysis (MLVA) was performed on 304 samples based on four loci (Mpn13-16), and M3562 and M4572 were the major types, accounting for 74.0% and 16.8% of the strains, respectively. The macrolide resistance rate of M3562 strains was up to 95.1%.





Conclusion

The prevalence of MRMP strains in hospitalized CAP patients was extremely high in the Baoding area, and patients infected with MRMP strains exhibited more severe clinical features and increased LDH and D-dimer. M3562 was the predominant resistant clone.
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Introduction

Mycoplasma pneumoniae (MP) is a prevalent pathogen responsible for respiratory tract infections, comprising 10%-30% of community-acquired pneumonia (CAP) cases in children and young adults (Principi et al., 2001; Michelow et al., 2004). Although MP pneumonia is generally mild and self-limited, there have been increasing reports of severe cases, including myocarditis, urticarial, hepatitis, hemolytic anemia, and others (Narita, 2016).

Macrolides are the recommended first-line antibiotics for treating children with MPP (Principi and Esposito, 2013). However, the rapid global emergence of macrolide-resistant MP (MRMP) has become a significant concern. High rates of MRMP have been observed in Asian countries, particularly in China, Japan and Korea, where rates range from 7.7% to 78.5% (Oishi and Ouchi, 2022). The relationship between MRMP and clinical characteristics remains inconsistent. Some studies in Asia have reported increased disease severity in patients infected with MRMP (Chen et al., 2020), while others have found no significant differences in the clinical course between MRMP and macrolide-susceptible MP (MSMP) infections (Waites et al., 2019). Molecular typing of MP is a useful tool for surveillance and outbreak investigation. The Multilocus Variable-Number Tandem-Repeat Analysis (MLVA) method based on five loci (Mpn1, Mpn13-16) was developed in 2009 (Degrange et al., 2009). However, an amended 4-locus MLVA scheme was later proposed due to concerns over the Mpn1 locus’s instability (Sun et al., 2013). Molecular characterization of MP genotypes and macrolide resistance has been widely investigated, with geographic and temporal variations observed.

In late 2019, the emergence of the COVID-19 pandemic drastically affected daily life worldwide. The widespread implementation of non-pharmaceutical interventions (NPIs) has had a significant impact on the transmission of respiratory infections, including MP. However, the prevalence of MRMP and its impact on the clinical manifestations of CAP in children in Baoding during the COVID-19 pandemic have not been well documented. Therefore, this study aimed to investigate the prevalence of macrolide resistance in MP strains isolated from children with CAP in Baoding and to explore the clinical manifestations and genotypes of MRMP.





Materials and methods




Study population

The study recruited children under the age of 18 who were admitted to the Baoding Hospital of Beijing Children’s Hospital, Capital Medical University with CAP between August 2021 and July 2022. Diagnosis of CAP was made in accordance with Chinese guidelines and included clinical symptoms and signs consistent with pneumonia, as well as radiographic evidence of consolidation, infiltrate, or pleural effusion (Respiratory Group of Pediatric Branch of Chinese Medical Association, 2015). Patients with immunodeficiency disorders, those receiving immunosuppressive medications, those with a hospital stay of less than one day, and those with incomplete clinical data were excluded. Demographic and clinical information was collected from medical records.

The institutional review board approved the study protocol, and written informed consent was not required since leftover DNA samples from the clinical microbiology laboratory were used.





Laboratory testing

The suspected CAP patients underwent a battery of routine laboratory tests, which included a complete blood count, serum biochemistry, C-reactive protein (CRP), procalcitonin (PCT), creatine kinase-myocardial band isoenzyme (CKMB), and D-dimer. Oropharyngeal swabs were collected for detection of MP and macrolide resistance-associated mutations using a multiplex real-time PCR assay (Mole, Jiangsu, China) as previously described (Feng X et al., 2016). Briefly, the P1 gene was targeted to confirm the presence of MP, with a probe labelled with VIC. Two point mutations (A2063G and A2064G) located in domain V of the 23S rRNA gene were analyzed to identify macrolide resistance, with a probe labelled with FAM. The sample was considered as MRMP if both VIC and FAM fluorescence signals were detected. Any remaining DNA from MP-positive samples was stored at -80°C for future use.





MP genotyping

The genotyping of MP was performed using DNA samples extracted directly from oropharyngeal swabs of MP positive patients, as previously described (Dumke and Jacobs, 2011; Wang et al., 2021). Nested PCR was employed to amplify the four highly discriminatory variable-number tandem-repeat (VNTR) loci (Mpn13, Mpn14, Mpn15, Mpn16). The PCR products were subsequently sequenced by Tianyihuiyuan Biotechnology Co. Ltd. to determine the number of repeats for each locus. The MLVA type was assigned as a string of allele numbers in the order of Mpn13 to Mpn16.





Case definitions

A patient hospitalized with CAP who tested positive for MP via PCR was considered to have MP CAP. A MRMP patient was classified as having a positive result for the point mutation test. Severe MPP was defined as a child with MPP exhibiting at least one of the following characteristics according to the Chinese guidelines (Respiratory Group of Pediatric Branch of Chinese Medical Association, 2015): (1) poor general status; (2) increased respiratory rate; (3) cyanosis and dyspnea; (4) infiltration involving multiple lobes or more than two-thirds of the lung; (5) transcutaneous oxygen saturation of 92% or less in room air; (6) extrapulmonary complications.





Statistical analysis

The demographic information and laboratory test results of the study population were presented as percentages for categorical variables and medians (interquartile range [IQR]) for continuous variables. Statistical analysis was performed using SPSS Statistics version 23 for Windows. Categorical variables were compared using chi-square or Fisher’s exact test, and non-normally distributed continuous variables were compared using the Mann-Whitney test. Statistical significance was set at a two-tailed P value of less than 0.05.






Result




Study population

Among the 864 children hospitalized with CAP who underwent MP PCR testing, 551 (63.8%) were MP positive. Of these, 520 met the inclusion criteria and were enrolled (Figure 1). The median age of the eligible children was 6.63 years (28 days to 17 years), and 50.4% (262/520) were male. The highest prevalence of MP was observed in the 5-9 age group (64.8%, 337/520), followed by the 2-4 age group (15.0%, 78/520), and the 10-18 age group (14.6%, 76/520) (Table 1). Severe MP infection was present in 21.2% (110/520) of the enrolled patients.




Figure 1 | Flow chart of patient enrollment.




Table 1 | Relationship between MP drug resistance and clinical characteristics.







Macrolide susceptibility testing of MP

Of the 520 MP-positive patients, 482 (92.7%) were found to be macrolide resistant and were classified into the MRMP group. The rate of macrolide resistance did not significantly differ among different age groups, ranging from 90.0% in the 0-1 age group to 93.6% in the 4-6 age group (P=0.826, Table 1). Likewise, there was no significant difference in the rate of macrolide resistance between genders (P=0.699, Table 1).





Relationship between MP drug resistance and clinical characteristics

The clinical manifestations were compared between patients with MRMP and MSMP. As shown in Table 1, MRMP patients had a significantly higher incidence of dyspnea (P=0.040) and were also more likely to experience fever, though the difference was not statistically significant (P=0.059). Gastrointestinal symptoms were only observed in MRMP patients (29/482, 6.0%). However, there was no significant difference in other clinical symptoms, including cough, wheezing, rash, and severe MPP, between the two groups.

Regarding radiological findings, MRMP patients did not show a higher incidence of consolidation or bilateral lung involvement compared to MSMP patients, although the differences were not significant (P=0.395 and 0.180, respectively) (Table 1). Among MP-CAP patients, 126 (24.2%) had pleural effusion, of which 124 patients were in the MRMP group (25.7%, 124/482), indicating that MRMP patients were more likely to develop pleural effusion (P=0.005).

The median duration of fever was 8 (IQR 6-11) days for MRMP patients, which was slightly longer than for MSMP patients (7 days, IQR 5.75-10 days). MRMP patients were significantly associated with a longer duration of hospitalization (9 days vs. 7 days, P=0.003). Notably, no deaths occurred among the enrolled children.





Correlation between MP drug resistance and laboratory test indexes

The laboratory findings of children with MRMP and MSMP are presented in Table 2. With the exception of LDH and D-dimer, most indicators, such as WBC, platelet, CKMB, ALT, and PCT, did not differ significantly between the two groups. MRMP children had a higher proportion of increased LDH (P=0.003) and D-dimer (P=0.029) compared to MSMP children. Moreover, a marginal trend towards significance was observed for increased CRP in the MRMP group (60.4% vs. 44.7%, P=0.059).


Table 2 | Correlations between MP drug resistance and laboratory indicators.







MP genotyping using MLVA

Upon genotyping, 304 samples were found to be viable for analysis, with the remaining 216 samples either lacking sufficient DNA or incomplete MLVA amplification. Among the genotyped samples, nine distinct MLVA types were identified, with the majority of cases exhibiting either the M3562 (225/304, 74.0%) or M4572 (51/304, 16.8%) type. Less common types included M3572 (14/304, 4.6%), M3662 (6/304, 2.0%), and several others (M3472, M4562, M4672, M3462, M4462) that accounted for only 2.6% (8/304) of total cases.





Relationship between MLVA types and macrolide resistance

Of note, the macrolide resistance rate was found to be 93.8% (285/304) in patients with MLVA genotyping results, indicating a predominance of MRMP cases among different MLVA types. The macrolide resistance rates of all MLVA types were high (from 78.6% to 100%). Further analysis revealed a significant association between MLVA type and macrolide resistance, with the M3572 type exhibiting a lower resistance rate (P=0.039). The M3572 is a rare MLVA type and has been reported previously (Xiao et al., 2020). Its emergence in Baoding area remained unclear. Interestingly, all MP strains with rare MLVA types (3472/4562/4672/3462/4462) were found to be resistant to macrolide (Figure 2; Table 3).




Figure 2 | Macrolide resistance in MLVA types.




Table 3 | Relationship between genotypes and MP drug resistance.



Based on the association between MLVA types and P1 lineages reported in previous studies (Sun et al., 2013; Xiao et al., 2020), we determined the P1 subtypes for 296 patients. As presented in Table 3, P1-2 subtype was found to be predominant in this study, accounting for 78.0% of the cases. Notably, the prevalence of macrolide resistance was higher in the P1-2 subtype (219/296, 94.8%) compared to P1-1 (58/65, 89.2%). However, no significant correlation was observed between macrolide resitance and P1 subtype (P=0.147).






Discussion

During the COVID-19 pandemic, despite strict implementation of NPIs, we observed a high rate of macrolide resistance in MP-positive pediatric patients (92.7%). As reported in previous studies, MRMP was associated with dyspnea, pleural effusion, longer hospital stays, and abnormal blood test results, including increased LDH and D-dimer. The MLVA type 3562 was the most prevalent (74.0%) among the genotyped samples, with a very high macrolide resistance rate (95.1%).

Macrolide resistance of MP has been increasing globally, with a particularly severe situation in Asian countries (Oishi and Ouchi, 2022). In China, previous studies have reported that more than 90% of MP infections were caused by macrolide-resistant strains (Xin et al., 2009; Zhou et al., 2015). However, a recent prospective, multicenter, population-based surveillance study among Chinese children during the COVID-19 pandemic (2020.1-2021.6) reported a remarkable decrease in MP infections and a decrease in the rate of MRMP to 7.7% (Chen et al., 2022). In contrast, our study found a high rate of macrolide resistance (92.7%) among children with CAP during the COVID-19 pandemic. Possible reasons for the difference in rates of macrolide resistance could be attributed to several factors. Firstly, the enrolled patients in our study were CAP inpatients, while Chen et al. focused on outpatient children with mild respiratory tract infections. Macrolide resistance rates might be higher among inpatients or patients with pneumonia (Guo et al., 2019; Katsukawa et al., 2019). Secondly, macrolide therapy has been shown to promote the development of macrolide resistance (Suzuki et al., 2017). In the study by Chen et al., only 17.6% of the outpatients had prior macrolide prescriptions, while almost all inpatients in our study received macrolide therapy prior to hospitalization. Thirdly, the primary macrolide resistance of MP was higher in the Baoding area, which was similar to data from adjacent cities (93.9% in Beijing in 2020, 90.0% in Shijiazhuang in 2015-2016) (Wang et al., 2016; Wang et al., 2022). Fourthly, the selective pressure for the development of drug resistance may also result from the excessive or inappropriate use of macrolides. It has been reported that the overall rate of antibiotic use in children with CAP in China was 89.08%, with macrolides being the most commonly used antibiotics as the first choice for the treatment of MP-caused CAP (Wei et al., 2019).

MP infection was most commonly observed in the 5-9 age group, and the prevalence of MRMP infection was higher among older children. This is in line with previous findings that school-aged children, who come into contact with more people and are often in closed spaces, are more susceptible to the rapid spread of pathogens (Guo et al., 2019). We conducted further investigations to examine the relationship between macrolide resistance of MP and clinical characteristics. Our findings revealed a significantly higher incidence of dyspnea among children infected with MRMP (P=0.040), with a similar trend observed for fever (P=0.059). Gastrointestinal symptoms were only observed in MRMP patients (6.0%). Previous studies from Italy and various regions in China have also reported a trend towards higher rates of dyspnea, fever, and extrapulmonary symptoms in MRMP patients (Cardinale et al., 2013; Ma et al., 2014; Yang et al., 2019). However, they did not observe any significant differences in clinical features among MRMP and MSMP patients. The possible reasons for this finding could be the relatively small sample size in previous studies, with the total number of patients with dyspnea being less than 60, or the huge disparity in the number of MRMP and MSMP patients, with MRMP patients being predominant in most Chinese reports while MSMP patients being more common in Europe (Oishi and Ouchi, 2022).

The presence of pleural effusion in MP pneumonia may indicate the severity and prolonged lesions on chest radiography, and it is one of the most common reasons for transfer to tertiary hospitals in patients with MP pneumonia. In this study, pleural effusion was observed in 24.2% of children with MP-CAP, which was slightly higher than previous reports (16%-20.7%) (Fine et al., 1970; Miyashita et al., 2009; Kim et al., 2021). Further analysis revealed that pleural effusion occurred significantly more frequently in the MRMP group (P=0.005). While Kim et al. reported that pleural effusion was not associated with macrolide resistance, all 24 patients with pleural effusion in their study belonged to the MRMP group, which is consistent with our findings.

The length of hospital stay was longer in MRMP patients than in MSMP patients (P=0.003). This is in line with a recent systematic review, which found that MRMP infections were associated with prolonged hospitalization compared with MSMP infections (P<0.001). Although macrolide-resistant strains were associated with more pleural effusion and longer hospital stays, there was no significant correlation between macrolide resistance and severe MPP (P=0.210).

We compared common laboratory indicators between CAP patients with MRMP infection and MSMP infection. In accordance with the new clinical biochemistry and blood cell analysis standards for children implemented in October 2021, reference intervals for each indicator vary by age group. Therefore, we used classification indices instead of absolute numbers. As a result, more MRMP patients were found to have elevated LDH and D-dimer levels (P<0.05). Previous studies have suggested that serum LDH is a biomarker for predicting refractory MPP and evaluating the need for corticosteroid therapy during early hospitalization (Inamura et al., 2014; Lu et al., 2015; Huang et al., 2021). Similarly, higher D-dimer levels have been associated with more severe clinical manifestations and longer treatment durations (Huang et al., 2021; Zheng et al., 2021). Our findings suggest that elevated levels of LDH and D-dimer are significantly greater in CAP patients with MRMP infection, indicating the severity of disease caused by MRMP. Additionally, we observed a trend towards significance for increased CRP in the MRMP group (P=0.059). However, previous studies have typically used absolute numbers for comparison, and no association has been found between CRP and MRMP (Chen et al., 2020).

In this study, we successfully obtained MLVA genotype data of 304 MP strains in specimens and categorized them into nine types. The predominant type was M3562 (74.0%), followed by M4572 (16.8%). However, the most prevalent type reported in Beijing, Taiwan, and Spain was M4572 (79.3%, 73.2%, and 50.1%, respectively), suggesting geographical differences (Rivaya et al., 2020; Wang et al., 2021; Wu et al., 2021). The macrolide resistance rates of M3562 and M4572 were 95.1% and 92.2%, respectively. Previous studies have suggested that the spread of MP appears to be polyclonal, associated with multiple genotypes (Pereyre et al., 2012; Suzuki et al., 2019). Interestingly, Wang et al. found that the prevalence of M3562 increased from 11.63% to 24.67% during 2016-2019 in northern China, with a drastic increase in the macrolide resistance rate from 60% to 93.48% (Wang et al., 2021). This suggests that expansion of drug-resistant MP strains with specific genotype may play an important role in the high rate of macrolide resistance. It appears that the high prevalence of M3562 in this study is the result of drug-resistant genotype expansion. We derived P1 subtypes based on the relationship between MLVA type and P1 lineage and found that MR was more common in the P1-2 subtype, which is inconsistent with previous reports showing that most MRMP strains harbored the P1-1 subtype (Katsukawa et al., 2019; Xiao et al., 2020). However, this may be due to the predominant prevalence of M3562, which belongs to the P1-2 subtype and is highly drug-resistant. Continuous monitoring of MP genotypes will be necessary to understand the epidemiological trends.

Several limitations of our study should be noted. Firstly, the study was conducted in a single center, which may limit the generalizability of our findings to other populations. Secondly, MP detection was not performed for all CAP patients during the study period, which may introduce selection bias. Thirdly, mutations associated with macrolide resistance other than 23S rRNA A2063G and A2064G were not included in this study, which may underestimate the prevalence of macrolide resistance. Fourthly, not all MP-positive samples could be genotyped due to insufficient amounts of DNA or incomplete amplification of MLVA loci, which may have led to bias in the results. Fifthly, the low number of MSMP patients included in our study (compared to MRMP patients) may also have introduced bias, even though we have statistically processed the data. Finally, as with all observational studies, we cannot infer causality, and further studies are needed to confirm our findings.

In conclusion, our study highlights the severity of macrolide resistance in Baoding during the COVID-19 pandemic. Our findings suggest that MRMP infection is associated with more severe clinical manifestations and increased levels of LDH and D-dimer. Additionally, our results indicate that the M3562 clone is the prevailing macrolide-resistant strain in Baoding. Based on our findings, substitution therapy using tetracycline and quinolone should be considered for the treatment of MRMP infections. Furthermore, continuous monitoring of drug resistance and genotypes is recommended to guide treatment strategies and inform public health policies in children.
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Total (n=520) MRMP patients MSMP patients

Laboratory indicators * n (%) or (n=482), n (%) or (n=38), n (%) or
median (IQR) median (IQR) median (IQR)
WBC®
Normal 423 (81.3) 393 (81.5) 30 (78.9) Reference
Decreased 18 (3.5) 15 (3.1) 3(7.9) 0.144
Increased 79 (15.2) 74 (153) 5(13.2) 0.807
Platelet ©
Normal 416 (80.0) 387 (80.3) 29 (76.3) Reference
Decreased 76 (14.6) 68 (14.1) 8 (21.1) 0.28
Increased 28 (5.4) 27 (56) 1(26) 0.71

CRP (mg/L) (<8 mg/L)

Normal 212 (40.8) 191 (39.6) 21 (55.3)
0.059
Increased 308 (59.2) 291 (60.4) 17 (44.7)
LDH (110-295 U/L)
Normal 277 (53.2) 248 (51.5) 29 (76.3)
0.003 ¢
Increased 243 (46.8) 234 (48.5) 9 (23.7)
CKMB (0-24 U/L)
Normal 451 (86.7) 418 (86.7) 33 (86.8)
0.983
Increased 69 (13.3) 64 (13.3) 5(13.2)
ALT¢
Normal 451 (86.7) 416 (86.3) 35 (92.1) Reference
Decreased 7 (1.3) 7 (1.5) 0 (0) 1
Increased 62 (12.0) 59 (12.2) 3(7.9) 0.605
PCT (<0.25 ng/mL)
Normal 425 (81.7) 392 (81.3) 33 (86.8)
0.394
Increased 95 (18.3) 90 (18.7) 5(13.2)
D-dimer (0-0.256 U/L)
Normal 227 (43.7) 204 (42.3) 23 (60.5)
0.029 ¢
Increased 293 (56.3) 278 (57.7) 15 (39.5)

MRMP, macrolide resistant M. pneumoniae; MSMP, macrolide susceptible M. pneurmoniae; WBC, white cell count; CRP, C reactive protein; LDH, lactate dehydrogenase; CKMB, creatine kinase-
myocardial band isoenzyme; PCT, procalcitonin.

a: The reference intervals are listed in parentheses after the test indicators.

b: The reference intervals of WBC: 28 days-<6 months: 4.3-14.2 (x10°/L), 6 months-<1 year: 4.8-14.6 (x10°/L), 1 year-<2 years: 5.1-14.1 (x10°/L), 2 years-<6 years: 4.4-11.9 (x10°/L), 6 years-<13
years: 4.3-11.3 (x10°/L), 13 years-18 years: 4.1-11.0 (x10°/L)(China, 2021a).

c: The reference intervals of platelet: 28 days-<6 months: 183-614 (x10°/L) for boys, 203-653 (x10%/L) for girls; 6 months-<1 year: 190-579 (x10°/L) for boys, 172-601 (x10°/L) for gils; 1 year-<2
years: 190-524 (x10°/L) for boys, 191-516 (x10%/L) for girls; 2 years-<6 years: 188-472 (x10°/L) for boys, 187-475 (x10°/L) for girls; 6 years-<12 years: 167-453 (x10°/L) for boys, 177-446 (x10°/
L) for girls; 12 years-18 years: 150-407 (x10°/L) for boys, 148-399 (x10°/L) for girls (National Health Commission of the People’s Republic of China, 2021a).

d: The reference intervals of ALT: 28 days-<1 year: 8-71 U/L, 1 year-<2 years: 8-42 U/L, 2 years-<13 years: 7-30 U/L, 13 years-18 years: 7-43 U/L for boys, 6-29 U/L for girls (National Health
Commission of the People's Republic of China, 2021b).

: P<0.05 (National Health Commission of the People's Republic of China, 2021b).
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Total (n=304) MRMP patients MSMP patients

EEUcUES n (%) (n=285), n (%) (n=19), n (%) Pale
MLVA type

3562 225 (74.0) 214 (95.1) 11 (49) reference
4572 51 (16.8) 47 (92.2) 4(7.8) 0.490
3572 14 (4.6) 11 (78.6) 3(214) *0.039
3662 6 (2.0) 5(83.3) 1(16.7) 0277
3472/4562/4672/3462/4462 8 (2.6) 8 (100) ‘ 0(0) 1.00

P1 subtype®

1 (4572, 3572) 65 (22.0) 58 (89.2) 7 (10.8) reference
2 (3562, 3662) 231 (78.0) 219 (94.8) 12 (5.2) 0.147

MLVA, multilocus variable-number tandem-repeat analysis; MRMP, macrolide resistant M. pneumoniae; MSMP, macrolide susceptible M. pneumoniae; *: P<0.05; #: The P1 subtypes were
determined based on the relationship between MLVA types and P1 lineages (Sun et al,, 2013; Xiao et al,, 2020).
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Total ( 20) MRMP patients MSMP patients

Characteristic n (%) or (n=482), n (%) or (n=38), n (%) or
median (IQR) median (IQR) median (IQR)

Basic information

Age
0-1 29 (5.6) 24 (5.0) 5(13.1) Reference
2-4 78 (15.0) 72 (14.9) 6(15.8) 0.164
5-9 337 (64.8) 312 (64.7) 25 (65.8) 0.076
10-18 76 (14.6) 74 (15.4) 2(53) 0017 *
Gender
Male 262 (50.4) 244 (50.6) 18 (47.4)
0.699
Female 258 (49.6) 238 (49.4) 20 (52.6)
Clinical manifestations
Cough I 509 (97.9) 473 (98.1) 36 (94.7) 0.189
Fever 490 (94.2) 457 (94.8) 33 (86.8) 0.059
Wheezing 27 (5.2) 24 (5.0) 3(7.9) 0.437
Dyspnea 71 (137) 70 (14.5) 1(26) 0.040 *
Gastrointestinal symptoms 29 (5.6) 29 (6.0) 0(0.0) 0257
Skin rash 23 (44) 22 (4.6) 1(26) 1
Severe MPP 110 (212) 105 (21.8) 5(13.2) 0210
Imaging presentations
Findings
Infiltrates 386 (74.2) 360 (74.7) 26 (68.4)
0.395
Consolidation 134 (25.8) 122 (253) 12 (31.6)
Involved parts
Unilateral lung 377 (72.5) 353 (73.2) 24 (632)
0.180
Both lungs 143 (27.5) 129 (26.8) 14 (36.8)
Pleural effusion 126 (24.2) 124 (25.7) 2 (5.3) 0.005 *
Treatment features
Total days with fever ® 8 (6-11) 8(6-11) 7 (5.75-10) 0214
Days of hospitalization b 9 (7-12) 9(7-12) 7 (6-9.25) 0.003 *

MRMP, macrolide resistant M. pneumoniae; MSMP, macrolide susceptible M. pneumoniae; MPP, M. pneumoniae pneumonia; IQR, interquartile range; a: P<0.05; b: non-normal distribution.





