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ABSTRACT 

 

In this study, we report one case of a three-year-old boy infected with Mycoplasma pneumonia (MP) and 

presenting concomitant multiple organ damage of the heart, kidney, lung and liver, among others, together 

with a brief review for the diagnosis and treatment of MP infection with multiple organ dysfunction 

syndrome (MODS). 
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Among 16 mycoplasma species found in humans, 

Mycoplasma pneumonia (MP) is the only one that is 

recognized as a pathogen (19). MP is an important infectious 

agent of the upper and lower respiratory tracts and is endemic 

in most areas of the world, although more common in 

temperate zones. MP infections are usually most prevalent in 

closed environments such as the home, school and preschools. 

Mycoplasma pneumonia can spread through droplets and has a 

long latency period, remaining a potential source of infection. 

The infection rate of MP has varied from 2% (endemic) to 35% 

(epidemic) in Seattle, Washington in the United States (20), 

and also has been reported to range from 16.9% to 44.6% for 

young patients in several cities of China (8). MP infection 

occurs not only in children but also in young adults, the highest 

incidence occurring in children between 3 and 14 years old (4, 

6). Diagnosis of MP infection is primarily by laboratory tests, 

including culture, antigen detection, polymerase chain reaction, 

complement fixation assay and serology. The IgM antibodies 

are usually detectable 7 to 10 days after infection (4). 

MP infection is a sub-acute and gradual process, which 

usually lasts for a month or sometimes longer, excluding the 

incubation period (3). Although MP infection is usually self-

limiting and constitutional symptoms like fever, headache and 

malaise resolve in about 10 days, antibiotic and supportive 

therapies are important (4). The clinical symptoms of MP 

infection usually start in the upper respiratory tract and then 

spread to the lower. Additional symptoms that are not 

respiratory tract-related may include diarrhea, liver damage, 

myocardial damage, anemia, allergic purpura, nephritis, 

encephalitis, among others (2, 18). However, it is rare for MP 

infection in infants to spread beyond the lung, or to 

concomitantly cause multiple organ dysfunction syndrome 

(MODS) with involvement of more than four organs. We 

report one case of MP infection associated with MODS,
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together with persistent elevated MP-specific IgM antibodies in 

infant plasma. 

A 3-year-old boy was hospitalized with symptoms of a 2-

day high fever. Before hospitalization, his body temperature 

was over 40 °C, then decreased to 38 °C after oral 

administration of acetaminophen, but went up again. 

Occasional cough, but no shivering or rash was observed. On 

admission, physical examination revealed a body temperature 

41.6 °C (Fig. 1A), pulse 150 beats per minute, respiration 32 

breaths per minute, blood pressure 90/60 mmHg, poor general 

condition, shortness of breath, sallow complexion, weak pale 

conjunctiva, pharyngeal congestion, heart rate of 150 regular 

beats per minute. No positive signs of liver, spleen, or nervous 

system abnormalities were observed. Of note, he had rare cold 

occurrence and was otherwise normal. 

The initial laboratory results showed that the white cell 

count was 11.2 x 109/L (normal: 4.0-10.0 ×109/L) with 74.9% 

granulocytes (normal 50-70%), and his red blood cell (RBC) 

count was 3.63 x 1012/L (normal: 4.0-5.5 ×1012/L). His 

hemoglobin level was 102 g/L (normal: 110-160 g/L), and his 

platelets (PLT) were 150 × 109/L (normal: 100 to 300 ×109/L; 

Fig. 1F). A urinalysis was remarkably positive for protein, but 

negative for blood cells. Creatinine (Fig. 1E) and blood urea 

nitrogen in plasma were 130 µmol/L (normal: 44-115 µmol/L) 

and 27.9 mmol/L (normal: 3.2-7.0 mmol/L), respectively. 

Aspartate aminotransferase (AST) was 1015.3 U/L (normal: 

8.0-40.0 U/L), and alanine aminotransferase (ALT) was 235.5 

U/L (normal: 8.0-50.0 U/L; Fig. 1C). The creatine kinase (CK) 

was 205.8 U/L (normal: 25-200 U/L) , and the isoenzyme CK-

2 (CK-MB) was 412.3 U/L (normal: 0-25.0 U/L; Fig. 1D). The 

agglutination test showed MP-specific IgM titers of 1:40 

(normal: <1:40; Fig. 1B). The serum test for Epstein-Barr 

virus, cytomegalovirus, hepatitis B virus, hepatitis A virus, and 

hepatitis C virus were all negative. X-ray showed that the 

double pulmonary textures were enhanced and thickened. 

Color Doppler ultrasound showed an enlarged left ventricle 

(diastolic diameter 37 mm) with systolic function decreased by 

42% (normal: 50% to 75%) for ejection fraction (EF) and 19% 

(normal: 27% to 35%) for fractional shortening (FS). 

On admission, the patient was treated with the anti-

infective agent cefuroxime, together with a combination of 

supportive therapies that included cardiac, kidney and liver 

protection, myocardial nutrition and microcirculation 

promotion. Over the course of 5 days treatment, his blood 

pressure reduced to 75/50 mmHg, and rash appeared on his 

neck, his RBC was 3.23 x 1012/L, HGB was 99 g/L and PLT 

was 42 x 109/L (Fig. 1F). Liver functions had improved 

significantly with AST of 2562.6 U/L and ALT of 1058.3 U/L 

(Fig. 1C), while the level of protein in the urine remained 

remarkably abnormal. The MP-specific IgM antibodies in 

plasma increased to 1:160 (Fig. 1B).   

The signs and symptoms described above partly indicated 

a MP infection and systemic inflammatory response syndrome 

(SIRS), which progressed to MODS. Based on the outcome of 

this first round of treatment, azithromycin and dexamethasone 

were administered, following by transfusion to expand blood 

volume, and dopamine and dobutamine to boost blood 

pressure. On day 8, the patient’s body temperature started to 

decrease and blood pressure to stabilize, the rash on his neck 

disappeared. In addition, the parameters of his blood, urine and 

biochemical assays improved (Fig. 1). Color Doppler 

ultrasound showed an enlarged left ventricle (diastolic diameter 

34 mm) and its systolic function was now 42% for EF and 24% 

for FS. On day 11, the results for his blood, urine and 

biochemical assays showed further improvement (Fig. 1) with 

a MP-IgM of 1:320 (Fig. 1B). On day 20, he was fully 

recovered (Fig. 1) and discharged with continuing therapy 

prescribed. At two weeks post-discharge his blood, urine and 

biochemical assay results were stable, and IgM was 1:160. 

Early detection and diagnosis are critical for the treatment 

of MP infection in extra-pulmonary manifestations. 

Microbiological culture is the most reliable method for the 

diagnosis of MP infection. However, this technique requires 

highly restricted culture conditions and is a time-consuming 
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procedure. More importantly, positive findings are very low 

due to few numbers of the pathogen found in patient samples. 

Thus, it is difficult using microbiological culture as a routine 

test for identification of the infection (17). Serological tests are 

still the gold standard to diagnose MP infection (9) although 

nucleic acid amplification tests (NAATs) on throat secretions 

are superior in sensitivity as compared to serology during the 

early phase of MP disease (12), or nested-PCR (N-PCR) 

techniques (21). The focus of these tests is the MP-specific 

serum antibody titers, which are produced after one week, peak 

at 2-3 weeks, and return to normal after 3-4 months. The 

disease is diagnosed by isolation of MP and significant rises in 

titer of complement-fixing antibody in paired sera (20). The 

antibody titers of acute and convalescent sera should be tested. 

MP infection can be diagnosed if MP-IgM titers are 

consistently high (1:160) or if, in the convalescent stage, they 

are up to 4 times that of the acute stage (10). In this case, the 

patient presented initially with a fever, then with a slightly 

positive MP-IgM, high numbers of blood leukocytes and 

neutrophils, and then subsequently continuing increased IgM 

levels confirming the MP infection (Fig 1B). 

MP is a mycoplasma, in size between that of a virus and a 

bacterium. It is enclosed in only a membrane, with no cell wall. 

Some antibiotics, which only block the synthesis of a cell wall, 

such as �-lactams, therefore have no therapeutic efficacy in the 

treatment of MP infection. For this reason successive 

treatments of erythromycin or azithromycin, which interfere 

with protein synthesis, are the most effective (13). The 

therapeutic course of macrolide antibiotics in pediatrics is 

generally less than 2 to 3 weeks, and the treatment course lasts 

3 to 4 weeks to prevent relapse due to premature withdrawal 

(11). 

Until recently, infection and immunological injury were 

considered the main factors responsible for the development of 

MP infections. The adhesion protein in the cell membrane of 

MP enables adhesion to respiratory epithelial cells of the host, 

and prevents mucociliary clearance (18). At the same time, the 

mycoplasma releases metabolic products including ammonia, 

hydrogen peroxide and nerve toxins, among others. This results 

in the destruction of the mucosal epithelium (14). The 

pathogenesis of Mycoplasma pneumoniae infection is 

considered to be in part attributed to excessive immune 

responses. (16). In recent years, studies have shown that the 

antigen of the mycoplasma has a similar composition to that of 

the host cell membrane, which stimulates B cells to produce 

autoantibodies and leads to a pathological immune response. 

The antigen components also promote lymphocytes, 

monocytes, macrophages and other inflammatory cell 

aggregation, and releases cytokines and inflammatory 

mediators. At the same time, after activating the complement 

system, immune complexes produce neutrophil chemotactic 

factors, which attract a large number of white blood cells to 

reduce invasive lesions, and then release lysosomal enzymes 

causing destructive lesions (15).  

As reported in the literature (18), the MP infection rate of 

organs other than lung occur in the range of 25% to 50%, 

among which the most common involvement is the blood 

(50%), followed by skin (25%), gastrointestinal tract (25%), 

bone, joint and muscle (14%), the central nervous system (1%-

6.7%), and the cardiovascular system (1%-8.5%). In this case, 

we found lesions in the kidney in addition to those in the blood, 

cardiovascular system and liver. MP infection leads to 

concomitant pulmonary complications and is associated with 

SIRS, which, in turn, leads to MODS or even multiple organ 

failure (5). The process from SIRS to MODS is a continuous 

progression. SIRS can aggravate to MODS if untreated (1). In 

this case, a similar process occurred after MP infection, 

although there were no serious concomitant pulmonary 

complications. SIRS is an immune-related disease and a 

leading cause of morbidity and mortality. It is a clinical 

syndrome with signs and symptoms related to infectious and 

non-infectious events in which the immune system over-

responds to inflammation. In theory, glucocorticosteroids may 

be indicated for MP pneumonia when there is rapid 
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development to an acute stage, or lung disease and other 

complications. Lee et al. (7) reported a successful therapy for 

15 cases of severe MP pneumonia patients for whom antibiotic 

treatment had failed, when prednisone was administrated.   

In conclusion, we report a case with MODS caused by MP 

infection. The possibility of an associated infection with MP 

should be considered in children presenting with MODS. For 

the MP patient with rapid and serious infection at an acute 

stage, the administration of azithromycin antibiotics, together 

with additional glucocorticosteroid treatment and supportive 

procedures as necessary will result in a higher recovery rate. 

 

 

 

 
Figure 1. Measurement of body temperature, MP-IgM, ALT and AST, CK-MB, Cr activity and PLT in a patient infected with 

Mycoplasma pneumonia (MP). 

The surveillance of body temperature (A), MP-IgM titre (B), ALT and AST U/L (C), CK-MB U/L (D), Cr µmol/L (E) and PLT 

numbers/L (F) in a patient infected with Mycoplasma pneumonia (MP) in the indicated days after hospitalization. (MP-specific IgM titers 

detected by agglutination test, PLT by automated hematology analyzer (Sysmer XZ-2100, JAPAN), ALT, AST, CK-MB, and Cr by 

Automated Biochemistry Analyzer (BECKMAN SYNCHRON LX20, USA). The curves indicate the changes examined in the days 

indicated.  
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