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Abstract

the area under the curve was 0.595.

together could improve diagnostic performance.

Background: This study aimed to investigate the differential diagnostic value of CRP and PCT in distinguishing
viral and Mycoplasma pneumonia infections in children with respiratory tract infections.

Methods: A total of 13 relevant articles (12 of relatively high quality) were included after quality evaluation,
through a literature search. Meta-analysis and SROC curve evaluation were performed.

Results: The pooled sensitivity and specificity of CRP diagnosis were 0.91 (95% CI: 0.893-0.937) and 0.4815
(95% CI: 0.440-0.523), respectively, and the area under the SROC curve was 0.699. The pooled sensitivity and
specificity of PCT were 68.92% (95% CI: 64.9%-72.7%) and 50.00% (95% CI: 45.6%-54.4%), respectively, and

Conclusion: CRP demonstrated higher sensitivity, while PCT showed relatively better specificity. Using both

Qeywords: Respiratory tract infection; Respiratory virus; Mycoplasma infection /
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Introduction

Respiratory tract infection is the general term for
infection of nasal cavity, throat, trachea and sub-
ordinate bronchi. The disease is characterized by
its prevalence, high incidence rate, long latency
period, acute symptoms at onset, and rapid pro-
gression. The detection rate of respiratory tract
infection in children varies in different age
groups. The highest incidence rate is among
those over 3 years old, followed by those aged 1-
3 (1). The main cause of the disease is bacterial,
viral, and mycoplasma pneumonia infections. In
children's respiratory tract infections, viral infec-
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tions are usually more common than bacterial
infections. Common viral infections include ade-
noviruses, influenza viruses, etc. Viral infections
cannot usually be treated with antibiotics. The
main way to ensure that the child has sufficient
rest is through symptomatic treatment. Treat-
ment plans for bacterial infections, such as
pneumococcal infections, must be selected based
on antibiotic resistance and the patient's specific
situation. Mycoplasma pneumonia infection is a
microbial infection between bacteria and viruses,
usually treated with antibiotics. The ability to ac-
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curately identify the types of pathogens causing
respiratory tract infections is crucial for doctors.
It helps them determine the cause of an infection.
This is important because it affects the treatment
methods chosen for patients and their prognosis
2).

At present, microbiological detection of patho-
gens is an important standard for clinical diagno-
sis of respiratory tract infections. However, the
microbiological detection of pathogens is time-
consuming and requires highly skilled inspectors,
who are subject to certain limitations (3). Accu-
rately identifying the types of pathogens causing
respiratory tract infections helps doctors deter-
mine the cause. This is important for selecting
treatment methods and the prognosis of patients.
Serological indicator testing refers to a method of
assisting in diagnosing and evaluating the severity
of a disease by detecting specific biomarkers in
the patient's blood. Compared to pathogen mi-
crobiological testing, serological testing has a
shorter detection time and can provide results
faster, facilitating early treatment. It can also be
repeated in the short term, and changes in indica-
tors can be observed as treatment progresses to
determine treatment effectiveness (4).

Serum procalcitonin (PCT) is a protein that can
be induced and secreted by mycoplasma. It has
good stability both in vivo and in vitro. The body
can induce the secretion of serum PCT after be-
ing infected with mycoplasma. When its concen-
tration is = 40mg/L, it has diagnostic value for
predicting severe infections. Previous studies
have examined the diagnostic value of serum
PCT in distinguishing between bacterial and non-
bacterial pulmonary infections. PCT can improve
the early diagnosis rate of non-bacterial pulmo-
nary infections by about 15% (5). Serum C-
reactive protein (CRP) is a protein with lower
concentrations in healthy human serum. This
protein binds to endotoxins during bacterial or
mycoplasma  infections. It  forms  C-
polysaccharide complexes and activates immune
cells, such as macrophages and monocytes. This
process can cause inflaimmatory reactions. When
these inflammatory cells cause damage to the al-
veolar epithelium in the respiratory tract, it may
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lead to worsening of pulmonary inflammation
and symptom (6). There is a large amount of lit-
erature on the application of CRP and PCT. This
literature is on the differential diagnosis of bacte-
rial and non-bacterial infections. However, there
is relatively little research on the application of
CRP and PCT in the differential diagnosis of res-
piratory virus and mycoplasma pneumonia (7).
This systematic review uses meta-analysis to
comprehensively evaluate the differential diag-
nostic value of CRP and PCT in respiratory virus
infection and mycoplasma pneumonia infection.

Materials and Methods

Retrieval strategy

This systematic review was conducted in accord-
ance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta Analyses (PRISMA)
guidelines. Two  researchers independently
screened the retrieved literature based on the in-
clusion criteria of the review. The search data-
bases included PubMed, EMBase, full-text Chi-
nese journals, China Wanfang, and China Na-
tional Knowledge Infrastructure. The search pe-
riod was from the establishment of the database
to Mar 2023. Chinese search terms: English
search terms: pediatric pneumonia, respiratory
virus infection, mycoplasma pneumonia infec-

tion, CRP, PCT, and diagnostic differentiation.

Inclusion and exclusion criteria for literature
(@)The included group was children aged 0-14
years old with respiratory virus infections and
mycoplasma pneumonia infections. (b) True and
false positive, true and false negative values forth
differential diagnosis of CRP or PCT could be
obtained directly or at a reduced price. (c) Posi-
tive thresholds for CRP and PCT were indicated
in the literature. Exclusion criteria: (a) The study
subjects only included children with respiratory
virus infection or mycoplasma pneumonia infec-
tion. (b) The literature could not obtain relevant
data for differential diagnosis using CRP and
PCT.(c) The diagnostic criteria described in the
literature did not align with the criteria for respit-
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atory tract infections or mycoplasma pneumonia.
(d) Literature on the differential diagnosis of res-
piratory virus and mycoplasma pneumonia infec-
tions using CRP or PCT alone. (e) Review, con-
ference abstract, basic research, case studies, and
reissued literature.

Data extraction and Iliterature quality evalua-
tion

The literature extraction data included the first
authot's name, publication year, nationality, sam-
ple size, CRP and PCT diagnostic methods, as
well as true positive, false positive, false negative,
and true negative values. The included studies
were evaluated for quality using the Quality As-
sessment of Diagnostic Accuracy Studies
(QUADAS), which included a total of 17 items.
The evaluation results were categorized as "yes",
"unclear," or "no". GRADE evaluation was used
for publication bias. Quality evaluation required
two researchers to complete the evaluation inde-

pendently. In case of disagreement, the opinion
of a third researcher must be sought.

Statistical analysis

Meta-analysis was performed using RevMan
5.4.1. Cochran Q) test and heterogeneity test were
utilized, when p>0.1 and I’<50%, a fixed effects
model was used for analysis, otherwise a random
effects model was used for analysis. Count data
were expressed using relative risk (RR) and 95%
confidence interval (95% CI), while measure data
were expressed using mean difference (MD) and
95% CI. A funnel plot was used to represent
publication bias. Test level a=0.05.

Results

According to the inclusion and exclusion criteria
of the literature, 13 articles were ultimately in-
cluded. The literature screening process was de-
tailed in Fig. 1.

database searching:wanfang (n=669) /

911 of records identfied through l
CNKI (n=221) / PubMed (n=21)

0 of additional records identifed
through other sources

!

[ 850 of records after duplicates ]

removed

[ 286 of records screened ]—-[ 201 of records excluded ]

synthesis

72 of ful-text articles excluded, with
reasons: 21 Incomplete database/ 3
1 . ) CRP and PCT thresholds were not
85 of ﬁ1]l—tex; ]:;‘:ﬁ:; assessed for | | reported/ 27 without control group
(respiratory virus infection) /21
] without case group (mycoplasma
0 of studies included in qualitative pneumonia)

4

l

13 of studies included in quantitative ‘
synthesis (meta-analysis)

Fig. 1: Literature screening process
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0 of additional records identified through other
sources

850 of records after duplicates removed

2860f records screened

201 of records excluded

85 of full-text articles assessed for eligibility

A total of 72 full-text articles were excluded for
the following reasons: 21 were incomplete data-
bases, three did not report CRP and PCT thresh-
olds, 27 lacked a control group for respiratory
virus infections, and 21 lacked a case group for
mycoplasma pneumonia.

0 of studies included in qualitative synthesis

13 of studies included in quantitative synthesis
(meta-analysis)

Basic characteristics of included literature
This systematic review included a total of 13 arti-
cles, 12 of which were domestic and one of
which was foreign, published from 2014 to
2022.A total of 2,214 patients between the ages
of three and 14 were included in the analysis.
Four articles described the diagnostic value of
CRP and PCT in children with pneumonia, while
other articles (8-19) described changes in CRP
and PCT indicators in children with pneumonia,
as shown in Tables 1 and 2.

Table 1: Basic characteristics of literature with CRP detection method

Authors Year

Country

Research
object

Awvailable at:

Li HW(8) China 2022 Child patient
LiY(9) China 2021 Child patient
Zhou China 2022 Child patient
ZQ(10)

Liu S§J(11) China 2021 Child patient
Liu XQ(12) China 2017 Child patient
Alcoba America 2017 Child patient
G(13)

Zhang China 2016 Child patient
MH(14)

Huang China 2015 Child patient
XS(15)

Gao JH(16) China 2015 Child patient
Lin YR(17) China 2014 Child patient
Zhang China 2015 Child patient
RL(18)

Zhang China 2016 Child patient
HIL(19)

Gu YM(20) China 2019 Child patient

http://ijph.tums.ac.ir

Tes True False False True
t posi- posi- negative nega-
met tive tive tive
hod
CRP 24 20 5 13
CRP 36 18 5 26
CRP 52 13 2 25
CRP 33 22 7 14
CRP 42 15 5 28
CRP 40 19 8 23
CRP 37 12 5 11
CRP 67 16 2 28
CRP 65 28 2 15
CRP 34 18 2 28
CRP 35 16 5 25
CRP 56 26 2 26
CRP 54 71 2 13
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Table 2: Basic characteristics of literature with PCT detection method

Authors Research Test True posi- False posi- False neg-
object method tive tive ative

Li HW(8) China 2022 Child patient PCT 46 12 16

LiY(9) China 2021 Child patient PCT 21 13 12

Zhou ZQ(10) China 2022 Child patient PCT 26 11 12

Liu SJ(11) China 2021 | Child patient PCT 16 10 13

Liu XQ2(12) China 2017 Child patient PCT 29 11 16

Alcoba G(13) America 2017 Child patient PCT 22 19 15

Zhang China 2016 Child patient PCT 28 18 17

MH(14)

Huang XS(15) China 2015 Child patient PCT 28 14 11

Gao JH(16) China 2015 Child patient PCT 60 15 10

Lin YR(17) China 2014 Child patient PCT 48 11 14

Zhang RI(18) China 2015 Child patient PCT 12 13 16

Zhang China 2016 Child patient PCT 25 24 7

HL(19)

Gu YM(20) China 2019 Child patient PCT 27 13 16

Quality evaluation of literature QUADAS may be related to the fact that clinical testing

Among the 13 included literature, 11 were Chi- standards do not require a special description,

nese and 2 were English. The quality of the re- which does not affect the results.

trieved literature was evaluated using QUADAS. The sensitivity and specificity of CRP and PCT in

The results of the literature quality evaluation diagnosing respiratory tract infections were grad-

were detailed in Table 3 and Fig. 2. In all the lit- ed using GRADE, as shown in Tables 4 and 5.

erature, the evaluation results for item 9 are
mostly "no"or "unclear". The analysis reasons

Patient Sselection L_IREEEEEEEEEETaa BN
index Test [ IR
Reference Standard _:_ _
Flow and Timing NN

I

0% 25% 50% 78%  100% 0% 25% 50% 75%  100%
Risk of Bias Applicabiliiy Concerns

. High |:| Lnclear . Loy

Fig. 2: Literature quality evaluation chart
Note: Red represents high risk. Yellow represents unknown risks. Green represents low risk
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Table 3: Quality evaluation of literature QUADAS

Author Item Item2 Item Item4 Item5 Item Item7 Item Item9 Item Item Item Item

10 12 13 14
Li Yes No Yes No No No Yes No Unclear = Yes No No Unclear Yes No No
HW(8)
LiY(©) Yes No Yes No No No Yes No No Yes No No Yes No No No
Zhou Yes No Yes No No No Unclear No No Yes No No No No No No
Z.Q(10)
Liu Yes No Yes No No No Yes No Yes Yes No No Yes No No No
SJ(11)
Liu Yes No Yes No Unclear No Yes No Unclear = Yes No No Yes No No No
XQ(12)
Alcoba Yes No Yes No No No Yes No No Yes No No No No Unclear No
G(13)
Zhang Yes = Unclear  Yes No No No Yes No | Unclear = Yes No No Yes Unclear No No
MH(14)
Huang Yes No Yes | Unclear No No Yes No No Yes No No Yes Yes Unclear No
XS§(15)
Gao Yes No Yes No Unclear No Yes No Unclear = Yes No No Unclear No No No
JH(10)
Lin Yes No Yes No No No Yes No No Yes No No Yes No No No
YR(17)
Zhang Yes No Yes | Unclear No No Yes No | Unclear = Yes No No Yes No No Unclear
RL(18)
Zhang Yes No Yes No No No | Unclear | No No Yes No No Yes Unclear No No
HL(19)
Gu Yes No Yes No No No Yes No Unclear = Yes No No Unclear No No No
YM(20)

Table 4: Sensitivity and specificity of CRP in diagnosing respiratory tract infections GRADE grading

Out- Number Re- Factors that reduce the quality of evidence ~ Total
comes of in- search Inconsisten- | Inaccura- Publica- quality
indicators | cluded design cy cy tion bias of evi-
samples dence
(total
number
of sam-
P les)
True posi- = 13(848) Cross- Down- Not Not down- Not Not B
tive sectional | grade one down- grade down- down-
study level grade grade grade
False posi-
tive
True posi- = 13(848) Cross- Down- Not Not down- Not Not B
tive sectional | grade one down- grade down- down-
study level grade grade grade
False posi-
tive
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Table 5: Sensitivity and specificity of PCT in diagnosing respiratory tract infections GRADE grading

Total
quality

Research Factors that reduce the quality of evidence _

Inconsistency

Indirection Inaccuracy | Publication

Outcomes Number
indicators of in- Risk of bias
cluded
samples
(total
number
of sam-
ples)
True posi- | 13(652) Cross- Downgrade
tive sectional one level
False posi- study
tive
True posi- | 13(652) Cross- Downgrade
tive sectional one level
False posi- study
tive
Meat analysis results

The combined sensitivity of CRP for diagnosing
respiratory virus and mycoplasma pneumoniae
infections was 0.91, with a 95% CI of 0.893-
0.937. The combined specificity was 0.4815, with
a 95% CI of 0.440-0.523. The area under the
SROC curve was 0.699. The combined sensitivity

Not down-

Not down-

of evi-
dence

bias

Not Not Downgrade B
downgrade | downgrade one level
Downgrade
one level
Not Not Downgrade B
downgrade | downgrade one level

of PCT for diagnosing respiratory virus and my-
coplasma pneumoniae infections was 68.92%,
with a 95% CI of 64.9%-72.7%. The combined
specificity was 50.00%, with a 95% CI of 45.6%-
54.4%. The area under the SROC curve was
0.595,as shown in Fig. 3.

CRP

Study TP FP FN TN Sensitivity (95% Cl)
Alcoba G 2017 a0 18§ 23 0.83 [0.70, 0.93]
GaoJH 2015 65 28 2 15 0.87 [0.90, 1.00]
GuYM 2019 54 71 2 11 0.96 [0.88, 1.00]
Huang xS 2015 67 16 2 28 0.97 [0.90, 1.00]
Li HwY 2022 24 20 5 13 0.83 [0.64, 0.94]
LiY 2021 36 18 5 26 (.88 [0.74, 0.96]
Lin YR 2014 34 18 2 28 0.94 [0.81, 0.99]
Liu §J 2021 33 72 T 14 0.82 [0.67, 0.93]
Liu¥@ 2017 42 15 5 28 0.89 [0.77, 0.96]
Zhang HL 2016 56 26 2 26 0.97 [0.88, 1.00]
ZhangMH 2016 37 12 5 11 (.88 [0.74, 0.96]
Zhang RL2015 35 16 & 25 0.88 [0.73, 0.96]
Zhou 7@ 2022 52 13 2 25 0.96 [0.87, 1.00]
PCT

Study TP FP FN TN Sensitivity (95% CI)
Alcoba G 2017 22 18 15 21 (.69 [0.42, 0.75]
Gao JH 2015 60 15 10 19 0.86 [0.75, 0.93]
GuYM 2019 27 13 16 10 0.63 [0.47, 0.77]
Huang xS 2015 28 14 11 21 0.72 [0.55, 0.85]
Li HvY 2022 46 12 16 28 0.74 [0.62, 0.84]
LiY 2021 21 13 12 13 (.64 [0.45, 0.80]
Lin YR 2014 48 11 14 29 0.77 [0.65, 0.87]
Liu SJ 2021 16 10 13 16 0.55 [0.36, 0.74]
Liu¥@ 2017 29 11 16 21 0.64 [0.49, 0.78]
Zhang HL 2016 25 24 7 20 0.78 [0.60, 0.91]
Zhang MH 2016 28 18 17 12 0.62 [0.47, 0.76]

Zhang RL 2015
Zhou ZG 2022
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Fig. 3: Meta-analysis results of differential diagnosis between respiratory virus and mycoplasma pneumonia using CRP and PCT
Note: The sensitivity and specificity of differential diagnosis between respiratory virus and mycoplasma pneumonia using CRP

and PCT were 95% confidence intervals for each horizontal line.
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Discussion

During the growth process, children's immune
systems are not fully developed and their respira-
tory mucosal barriers are weak. The influence of
the external environment makes it easy for bacte-
ria and viruses to enter the body, leading to res-
piratory tract infections. This study adopted the
meta-analysis manner to comprehensively and
quantitatively assess the diagnostic value of CRP
and PCT in distinguishing respiratory virus infec-
tion from mycoplasma pneumonia infection.
Some studies revealed that the majority of respir-
atory tract infections in children were mainly
caused by mycoplasma pneumonia infection (21).
Other studies revealed that the positivity rate for
mycoplasma pneumonia in pathogen testing for
children with chronic cough could be as high as
46.3%. This suggested that mycoplasma pneu-
monia might be the primary microorganism caus-
ing respiratory tract infections in children (22).
The prognosis of children with respiratory tract
infection depended on whether they could identi-
fy the types of pathogens in the early stage and
apply anti-infection treatment in a timely manner.
Children with respiratory tract infections could
not form antibodies in the early stages of infec-
tion. Additionally, the time required for antibody
detection was long. Therefore, antibody detection
could not provide important references for se-
lecting later treatment methods (23-24).

White blood cells are important immune cells
that have the function of phagocytizing invading
pathogens. When the body experiences acute in-
fection, white blood cells in the blood can play a
phagocytic role. The white blood cell count is
influenced by physiological conditions and the
body's physical and mental state. Additionally,
some cytokines and cell-stimulating factors can
cause changes in white blood cell count. A simple
white blood cell count is not very effective in di-
agnosing respiratory tract infections. CRP is a
non-specific inflaimmatory marker. After patho-
gens invade the body, the liver synthesizes CRP.
This plays a role in activating complement. It also

Available at:  http://ijph.tums.ac.ir

assists phagocytic function. Furthermore, it clears
damaged necrotic tissue and foreign pathogens.
As an important role in the body's natural im-
mune barrier, CRP belongs to one of the items in
clinical immunology examination. It consists of
five basic units, forming a circular symmetric
structure. When the body experiences acute in-
flammation, the synthesis of CRP rapidly increas-
es within 4-6 hours of infection. By eight hours,
there is a multiple increase, with a positive rate of
up to 96% (25). A high level of CRP indicates
acute, immune-related reactions in the body. It is
the preferred indicator for judging the degree of
acute tissue inflammation and the effectiveness
of treatment. In bacterial infections, CRP can
reach as high as 150-350mg/L, which can accu-
rately reflect the body's infection situation.

It is used clinically to distinguish between bacte-
rial and viral infections. However, there is little
research related to PCT in the differential diag-
nosis of mycoplasma and respiratory virus infec-
tions. PCT is secreted by thyroid C cells under
normal physiological conditions. Pro-
inflammatory responses stimulate organs, which
can directly induce intracellular signal transduc-
tion or indirectly mediate the host cell's immune
response through pro-inflammatory factors, such
as tumor necrosis factor-o (TNF-a)) and interleu-
kin-6 (IL-6). These factors are secreted by patho-
genic microorganisms and act as toxins, such as
endotoxin. In addition, when the body experi-
ences inflammatory reactions or pathogenic mi-
crobial infections, peripheral blood leukocytes
and vascular endothelial cells, such as monocytes,
neutrophils, and macrophages, synthesize and
release a large amount of PCT. This results in an
increase in PCT levels in plasma. PCT is also re-
leased by parenchymal tissues outside the thyroid
gland, such as the heart, liver, spleen, and fat.
PCT plasma levels can be detected in the plasma
4 hours after systemic bacterial infection, with a
sharp increase at 6 hours and a maintenance level
at 6-24 hours. It is not affected by hormone lev-
els in the body and has good stability. In healthy
individuals, the level is relatively low and cannot
even be detected. The level of increase is signifi-
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cantly higher when bacterial infection causes sys-
temic reactions, and the degree of increase is
proportional to the severity of the infection (26).
At present, the amount of blood collected for
PCT testing is relatively small. From the perspec-
tive of timely infection prediction and patient
reduction, PCT has high clinical value as a pre-
dictor of bacterial infection. However, compared
with CRP, relatively little research has been con-
ducted on its application in the differential diag-
nosis of respiratory virus and mycoplasma pneu-
monia infections. Additionally, the sample size is
small (27). Heterogeneity testing is a necessary
task before meta-analysis.

This study established strict criteria for inclusion
and exclusion of literature to minimize the
sources of heterogeneity. This study used
QUADAS to evaluate the quality of literature.
The quality of the literature included in this study
was relatively high overall. However, the evalua-
tion results for item 9, "Is it concerned about the
repeatability of indicator testing, its operation, or
interpretation?", were "uncleat" or "no". This
could be related to the fact that the clinical test-
ing process become standardized and did not re-
quire a detailed description. The meta-analysis
results showed that compared with PCT, the sen-
sitivity of CRP was significantly higher than that
of PCT detection diagnosis, and the specificity of
PCT was relatively higher than CRP. The area
under the curve of CRP combined with SROC
was 0.699, and the area under the curve of PCT
combined with SROC was 0.595. The closer the
area under the SROC curve was to 1, the higher
the diagnostic efficacy, indicating that CRP had a
higher diagnostic efficacy for pathogen pneumo-
nia than PCT. CRP and PCT were significantly
elevated in mycoplasma pneumonia infection,
indicating that CRP and PCT could be involved
in the occurrence and development of myco-
plasma pneumonia. CRP and PCT could provide
reference for the diagnosis of mycoplasma
pneumonia. The publication bias test indicated
the presence of publication bias in the diagnosis
of PCT in this study. This could be due to signif-
icant heterogeneity in indicator selection and
sampling methods. The fundamental reason

1675

could be the limited amount of included litera-
ture. Further design of such diagnostic tests was
needed to verify the authenticity and reliability of
the results.

Conclusion

The existing research literature indicated that,
compared with PCT, CRP was highly sensitive in
distinguishing respiratory virus, and mycoplasma
pneumonia infections. Compared with CRP, PCT
had a relatively high specificity in distinguishing
between respiratory virus and mycoplasma
pneumonia. To obtain higher diagnostic differen-
tiation capabilities, CRP and PCT could be com-
bined for diagnosis. The advantage of this study
lied in the inclusion of a large sample size. The
sample sizes for children with respiratory virus
infections and mycoplasma pneumonia infections
were sufficient. The results of the sensitivity anal-
ysis showed that there was no significant differ-
ence in the overall results of a single study in the
literature. The evaluation results had good stabil-

ity.
Journalism Ethics considerations
Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or fal-
sification, double publication and/ot submission,
redundancy, etc.) have been completely observed
by the authors.

Availability of data and materials

The datasets of the current study are available
from the corresponding author on a reasonable
request.

Funding

Not applicable.

Acknowledgements

Not applicable

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/

Hu et al.: Diagnostic and Differential Effects of CRP and PCT on Respiratory Virus ...

Conflict of interest

The authors declare that there is no conflict of
interests.

References

1. Reed KD (2015). Respiratory Tract Infections: A
Clinical Approach. Mo/ Med Microbiol, 1499—
1500.

2. Smith DK, Kuckel DP, Recidoro AM (2021).
Community-Acquired Pneumonia in Chil-
dren: Rapid Evidence Review. 4w Fam Physi-
cian 104(6):618-625.

3. Hammitt LL, Murdoch DR, Scott JA, et al
(2012). Specimen collection for the diagnosis
of pediatric pneumonia. Cihn Infect Dis, 54
Suppl 2(Suppl 2):S132-9.

4. Neuman MI, Monuteaux MC, Scully KJ, et al
(2011). Prediction of pneumonia in a pediatric
emergency department. Pediatrics, 128(2):246-
53.

5. Dworsky ZD, Lee B, Ramchandar N, et al
(2022). Impact of Cell-Free Next-Generation
Sequencing on Management of Pediatric
Complicated  Pneumonia. Hosp  Pediar,
12(4):377-384.

6. Liang G, Zheng L (2020). A transfer learning
method with deep residual network for pedi-
atric pneumonia diagnosis. Comput Methods
Programs Biomed: 187:104964.

7. Florin TA, Tancredi DJ, Ambroggio L, et al
(2020). Pediatric Emergency Research Net-
works (PERN) Pneumonia Investigators.
Predicting severe pneumonia in the emergen-
cy department: a global study of the Pediatric
Emergency Research Networks (PERN)-
study protocol. BMJ Open 10(12):e041093.

8. Huawen L, Rinuan W, Qiyan Y, et al (2022).
Clinical and laboratory characteristics of 200
children with respiratory tract infection. Chin |
Nosocomiol 32(21):3357-3360.

9. LiY, Min L, Zhang X (2021). Usefulness of pro-
calcitonin (PCT), C-reactive protein (CRP),
and white blood cell (WBC) levels in the dif-
ferential diagnosis of acute bacterial, viral, and
mycoplasmal respiratory tract infections in
children. BMC Pulpr Med 26;21(1):386.

10. Zhigiang Z (2022). Characteristics of WBC,

Available at:  http://ijph.tums.ac.ir

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

CRP, PCT levels in peripheral blood of chil-
dren with different types of pneumonia path-
ogens and their relationship with the severity
of pneumonia in children. Jiangxi Med |
57(12):2196-2197.

Shoujuan L, Xibo F, Zhihua W, et al (2021).
Characteristics and cotrelation of WBC, CRP
and PCT levels in peripheral blood and serum
of different types of pneumonia pathogens in
children. | Clin Exp Med 20(06):667-670.

Xiaogiao L, Rui T' (2017). Clinical Value of WBC
CRP and PCT in Children with Respiratory
Tract Infection Caused by Different Patho-
gens. Hebei Med 23(4):561-564.

Alcoba G, Keitel K, Maspoli V, et al (2017). A
three-step diagnosis of pediatric pneumonia at
the emergency department using clinical pre-
dictors, C-reactive protein, and pneumococcal
PCR. Eur ] Pediatr 176(6):815-824.

Maohao Z (2016). Clinical significance of serum
procalcitonin detection in the eatly diagnosis
of bacterial pneumonia in children. Chin | In-
feet Control 15(10):800-801.

Xiaomei H (2015). Practical value analysis of
procalcitonin, C-reactive protein, and white
blood cell count in the diagnosis of pediatric
pneumonia. Chin | Lab Diag 12(1):53-55.

Jinhong G (2015). The Application of PCT and
CRP in the Diagnosis of Infectious Pneumo-
nia in Children. Hebei Med | (24):3765-3767.

Yingrong L, Jinbiao |, Lingling I, Danfeng P
(2014). CRP and PCT test value for eartly di-
agnosis of children's lower respiratory infec-
tion. Chin Med Herald 11(8):88-90.

Ruili Z (2015). Clinical value of C-reactive pro-
tein combined with procalcitonin in detecting
acute respiratory tract infections in children.
Chin Remed Clin 10(5):717-719.

Huali Z, Chao W, Rui Z, et (2016). Diagnostic
value of high sensitive C reactive protein, cal-
citonin, and immune function in children
with pneumonia. Chin  Med  Equipment
13(12):109-111,112.

Yanmin G, Zhe W, Xiaomin W (2019). Clinical
study on changes in procalcitonin, hypersensi-
tive C-reactive protein, and cellular immune
indicators in children with pneumonia. Chin |
Lab Diag 23(9):1579-1580.

Hassan MZ, Chowdhury MAB, Hassan 1, et al
(2019). Respiratory viral infection in early life
and development of asthma in childhood: A

1676


http://ijph.tums.ac.ir/

Iran J Public Health, Vol. 54, No.8, Aug 2025, pp.1667-1677

protocol for systematic review and meta-
analysis. Medicine (Baltimore). 98(18): ¢15419.

22. Yu Y, Yang T, Ding Z, et a (2022).
Circ_0026579 alleviates LPS-induced WI-38
cells inflammation injury in infantile pneu-
monia. Innate Inmmmun: 2022, 28(1):37-48.

23. Chaabna K, Doraiswamy S, Mamtani R, et alL
(2021). Facemask use in community settings
to prevent respiratory infection transmission:
A rapid review and meta-analysis. Int | Infect
Dis: 104:198-206.

24. Walter JM, Wunderink RG (2018). Testing for
Respiratory Viruses in Adults with Severe
Lower  Respiratory  Infection.  Chest
154(5):1213-1222.

1677

25. Chen L, Chen Y, Huang J, et al (2022). LncRNA
LINCO00707 serves as a sponge of miR-382-
5p to alleviate lipopolysaccharide (LPS)-
induced WI-38 cell injury through upregulat-
ing NKAP in infantile pneumonia. Autoin-
mnnity: 55(5):328-338.

26. Pscheidt VM, Gregianini TS, Martins LG, ET
AL (2021). Epidemiology of human adenovi-
rus associated with respiratory infection in
southern Brazil. Rev Med 1irol. 31(4):¢2189.

27. Forton JT (2019). Detecting respiratory infection
in children with cystic fibrosis: Cough swab,
sputum induction or Broncho alveolar lavage.
Paediiatr Respir Rev 31:28-31.

Available at:  http://ijph.tums.ac.ir


http://ijph.tums.ac.ir/

