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Abstract
Objective: To investigate the infection of cytomegalovirus and Mycoplasma pneumoniae in alveolar lavage fluid of children 
with respiratory tract infection.

Methods: A total of 31 children with respiratory tract infection were enrolled in the Department of Pediatrics, the First Affili-
ated Hospital of Anhui Medical University from May to August in 2017, and the cytomegalovirus nucleic acid in the alveolar 
lavage fluid was detected by real-time fluorescent polymerase chain reaction. Ribonucleic Acid (RNA) thermostatic amplifica-
tion technology was used to detect Mycoplasma pneumoniae nucleic acid in the alveolar lavage fluid.

Results: The total detection rate of both pathogens was 64.52%, the positive rate of cytomegalovirus nucleic acid was 38.71%, 
and the positive rate of Mycoplasma pneumoniae was 25.81%. 

Conclusion: Cytomegalovirus and Mycoplasma pneumoniae have high infection rate in children with respiratory tract infec-
tion. The combined detection of these two infection agents in alveolar lavage fluid has important application value for clinical 
etiology and treatment
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Introduction
Respiratory infection is a common disease in childhood. It 

can cause bronchitis, pneumonia and other illnesses. As a disease 
with long course, it has serious impact on children’s growth and 
development. The infectious pathogens have various types, includ-
ing bacteria, viruses and mycoplasma, and the etiology is com-
plex. In recent years, due to the migration of pathogens, Human 
Cytomegalovirus (HCMV) and Mycoplasma pneumoniae (MP) 
infection showed a rising trend. With the development of molecu-
lar diagnostic technique and the improvement of clinical specimen 
collection technology, the joint detection of pathogens gradually 
attracted more attention [1-2]. This paper examined the joint de-
tection of HCMV nucleic acid and MP nucleic acid in 31 children 
with respiratory tract infection from May to August 2017 in our 
hospital.

Material and Methods
Study Participants

Participants were recruited at the first affiliated hospital of 
Anhui Medical University from May to August 2017, a total of 
31children with respiratory tract infections. Study protocol was 
approved by the Institutional Review Board. 

There were 19 male, 12 female, 12 patients with age 1-12 
years, 14 patients 1-3 years old, 8 patients 4-6 years old, and 9 
patients 7-12 years old. Based on radiology assessment, 9 patients 
were diagnosed as bronchitis, and 22 as pneumonia. Patients were 
divided into 3 age groups: 14 infants (1-3 years, 45.16%), 8 tod-
dlers (>3-6 years, 25.81%), 9 children (> 6 years, 29.03%).

Experimental Procedures
Alveolar lavage fluid was collected as part of the clinical pro-

cedure. HCMC nucleic acid was detected by real-time fluorescent 
Polymerase Chain Reaction (PCR) with cytomegalovirus nucleic 
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acid quantitative detection kit (Da An, Zhong Shan, Guang Dong, 
China), and Ribonucleic Acid (RNA) thermostatic amplification 
technology was used to detect MP nucleic acid with MP nucleic 
acid detection kit (Ren Du, Shanghai, China) on real-time fluo-
rescence quantitative PCR instrument Roche Cobas z480 (Roche 
Diagnostics, Basel, Switzerland).

Results
Etiology Analyses

A total of 20 cases of HCMV positive and MP positive were 
detected (detection rate 64.52%). HCMV was positive in 12 cases 
(38.71%), and MP was positive in 8 cases (25.81%). There were 
two cases with mixed infection (6.45%).

Detection Rate of Two Pathogens in Children of Differ-
ent Age Groups

As shown in (Table 1), the highest positive rate of HCMV 
infection was found in infants (50.00%), MP positive infection rate 
in toddlers was the highest (25.00%). However, the detection rate 
of in each age group was not statistically significant from each 
other (HCMV χ2 = 3.193, P = 0.203; MP χ2 = 2.606, P = 0.272).

Age (years) Cases 
(n)

HCMV positive 
(n/%) MP positive (n/%)

3-Jan 14 7 / 50.00 2 / 14.29
>3-6 8 1 / 12.50 2 / 25.00
>6 9 4 / 44.44 4 / 12.90
χ2 - 3.193 2.606
P - 0.203 0.272

Table 1: Comparison of two pathogen detection rates in 31 cases of chil-
dren in different age groups.

Detection Rate of Two Pathogens in Different Months
As shown in (Table 2), the positive rate of HCMV infection 

was the highest in May and August (both 80.00%) and the positive 
rate of MP infection was the highest in June (37.50%). 

However, the detection rate of in each month was not statis-
tically significant from each other (HCMV χ2 = 2.890, P = 0.272; 
MP χ2 = 0.798, P = 0.839).

Month Cases (n) HCMV positive (n/%) MP positive (n/%)

5 5 4 / 80.00 1 / 20.00
6 8 5 / 62.50 3 / 37.50
7 13 10 / 76.92 3 / 23.08
8 5 4 / 80.00 1 / 20.00
χ2 - 2.89 0.798
P - 0.272 0.839

Table 2: Comparison of two pathogen detection rates in different 
months.

Clinical Manifestations 
There were symptoms of coughing in 27 cases, fever in 

12 cases, lung-positive signs in 21 cases, hyperpnea in 6 cases, 
wheeze in 5 cases, fine wet rales in 6 cases, phlegm in 3 cases, sibi-
lant rhonchi in 1 case. In laboratory tests, white blood cell counts 
in 22 patients were normal, 8 patients with counts of > 10 × 109, 
1 patient with 4 × 109. Among the 20 patients that were pathogen 
positive, 9 cases had bronchitis, 22 cases had pneumonia and 7 
cases had electrocardiogram: 4 Cases of sinus tachycardia, and 3 
cases of sinus arrhythmia. Hospitalization duration ranged from 
3 to 17 days, of which length of HCMV infection stay was 10.44 
± 4.22 days (mean ± standard deviation), MP infection was 10.13 
± 1.89 days, the virus-negative cases had duration of 8.71 ± 3.41 
days.

Discussion
Most of the studies on pathogens of respiratory tract infec-

tion in children focused on bacteriological or virological stud-
ies, and few reports on the mixed infection of common atypical 
pathogens like MP and HCMV viruses. In this study, we collected 
pulmonary alveolar lavage fluid from 31 pediatric patients with re-
spiratory tract infection from May to August 2017. The prevalence 
of HCMV and MP pathogens were investigated by real-time fluo-
rescence PCR and RNA thermostable amplification. The results 
showed that the total detection rate of these two pathogens was as 
high as 64.52%, the detection rate of HCMV (38.71%) was higher 
than that of MP (25.81%). Two patients had the two pathogens 
detected simultaneously (6.45%). The positive rate of HCMV in-
fection was the highest in infants (50.00%), and the positive rate of 
MP infection was the highest in toddlers (25%). The positive rate 
of HCMV infection was the highest in May and August (80.00%). 
The positive rate of MP was the highest in June (37.5%). The de-
tection rates of pathogens in children of different ages and months 
were different, but the difference was not statistically significant. It 
was confirmed that HCMV and MP were both detected in children 
with respiratory tract infections with a high infection rate, mainly 
HCMV.

HCMV and MP are the most common pathogens of viral 
infection in children and immune-deficient patients. They can af-
fect various organs of the body. In particular, pulmonary infections 
are more common and the condition is more serious. HCMV and 
MP cause pneumonia but sometimes clinical manifestations and 
radiology assesment lack specificity. The diagnosis is confirmed 
by bronchial alveolar lavage fluid pathogen or bronchoscopy lung 
biopsy or open lung biopsy. Although all of the above three pro-
cedures are invasive, patients tend to have higher acceptance to 
alveolar lavage than the other two. The positive detection rates in 
previous literature reports vary, possibly due to etiology of respira-
tory viruses and differences in races, regions, years, seasons, age 
and other factors [3-4]. We took the alveolar lavage fluid as re-
search subject, using real-time fluorescence PCR method to detect 
HCMV, and the new technology of RNA thermostat amplification 
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to detect MP. Real-time fluorescence PCR is a classical clinical nu-
cleic acid detection method, while RNA thermostat amplification 
is a new nucleic acid detection technology combining nucleic acid 
thermostat amplification with real-time fluorescence detection [5]. 
The target and amplification products are RNA, with higher sensi-
tivity and specificity, and using magnetic bead-based specific ex-
traction of nucleic acids. In addition, since RNA degrades rapidly, 
this method allows “dead pathogens” and “live pathogens” to be 
distinguished. The results are clinically relevant and provide im-
portant guidance for clinical judgment by physicians [6]. The two 
methods used in this study are sensitive and contribute to the early 
diagnosis of pathogens and provide an early basis for treatment to 
prevent damage to other vital organs.
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