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Abstract

This study aims to explore the clinical significance of C-reactive protein, leukocyte and
immunoglobulin in the diagnosis and treatment of infantile pneumonia at acute stage.
From January to December 2018, a total of 124 children with pneumonia and healthy
children admitted to our hospital were selected as study objects. Among them, 62
children diagnosed with bacterial pneumonia were categorized as the study group, and 62
healthy children who came for physical examination were classified as the control group.
The levels of C-reactive protein (CRP), white blood cell (WBC) and immunoglobulin
(IgA, IgM and IgG) were observed and compared in the two groups. In this study,
higher levels of CRP, IgM, I1gG and WBC, along with lower level of IgA were observed
in the study group as compared with that in the control group. In the study group, the
levels of CRP, IgM, IgG and WBC were lower, but the IgA level was higher in children
with mild pneumonia than those with severe pneumonia. After treatment, the levels of
CRP, IgM, IgG and WBC were decreased but IgA level was increased after treatment
compared with before treatment. In particular, the levels of CRP, WBC, IgA, IgM and
IgG in the study group after treatment were restored to comparable levels compared with
the control group. Therefore, C-reactive protein, leukocyte and immunoglobulin can be
used to determine the diagnosis, condition and outcome of children with pneumonia in
the acute stage. This study can provide guidance for clinical diagnosis and treatment of
infantile pneumonia based on the alterations of these indicators.
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1. Introduction

Pneumonia is one of the most common types of disease in
pediatric patients, with a high incidence. The proportion of
children with pneumonia among pediatric hospitalized patients
in China is relatively high, which can be as high as 25-56%[1].
Pediatric patients are young, and various physical functions
are not fully developed, and dangerous disease development
is common in children at acute stage, with difficulties in
clinical response and treatment. Therefore, children with acute
pneumonia should be detected, diagnosed, and treated at early
stage [2, 3]. There are many relevant indicators used in clinical
practice to detect inflammation, and the selection of indicators
that can effectively determine the acute stage of infection in
children with pneumonia is an important guide to the clinical
diagnosis and treatment of children infected with pneumonia
[4, 5]. In view of this, this study aims to explore the clinical
significance of C-reactive protein, leukocyte and immunoglob-
ulin in the diagnosis and treatment of infantile pneumonia in

the acute stage. Children with pneumonia and healthy children
admitted to our hospital from January to December 2018 were
selected as the study objects for comparative research and
the study invalided the important role of C-reactive protein,
leukocyte and immunoglobulin in the diagnosis and treatment
of infantile pneumonia in the acute stage.

2. Materials and methods

2.1 Clinical information

From January to December 2018, a total of 124 children with
pneumonia and healthy children admitted to our hospital were
selected for this study. Among them, 62 children diagnosed
with bacterial pneumonia were categorized as the study group,
while 62 healthy children who came to our hospital for physical
examination during the same period were classified as the
control group. In the study group, there were 32 males and 30
females, aged 1-11 years with an average age of 5.76 & 1.02
years. They all met the diagnostic criteria for acute infantile
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pneumonia, including 34 severe cases and 28 mild cases. In
the control group, there were 33 males and 29 females, aged
1-11 years with an average age of 5.79 £ 1.04 years. There
were no significant differences in clinical data such as gender
and age between the two groups, and the results of the studies
were comparable.

2.2 Sample collection

In the early morning, 3 mL of venous blood of the study objects
was drawn on an empty stomach and placed in a centrifuge
(Beijing Baiyang Centrifuge, Co., Ltd, Beijing, China) at 2000
r/min for 10 min to separate the serum. The serum was stored
in a cryogenic environment at —70 °C. If hemolysis was found
in the specimen, the patient’s blood sample was recollected and
separated as described above.

2.3 Measurement of indicators

The C-reactive protein (CRP), white blood cell (WBC) and
immunoglobulin (IgA, IgM and IgG) were observed and com-
pared in the study and control groups. The levels of CRP
and immunoglobulin were determined by immunoturbidimetry
(Shenzhen Mindray Bio-Medical Electronics Co., Ltd., Shen-
zhen, China). Blood routine and WBC count were analyzed
by a Mindray Automatic Blood Cell Analyzer (BC-5390CRP).
The relevant operations were carried out in strict accordance
with the manufacturer’s instructions.

2.4 Treatment

The children were administrated with Chinese herbal medicine
and Western medicine as an adjuvant therapy. Chinese herbal
medicine is prepared in appropriate amounts with various Chi-
nese herbs and taken orally, such as astragalus, platycodon
grandiflorum, peppermint, semen brassicae, almonds, gypsum,
pinellia ternata, honeysuckle, houttuynia, ephedra, efc. To
calm the lung asthma, clear heat and resolve phlegm, and
supplemented with penicillin or ampicillin dissolved in 5%
glucose solution after intravenous drip (skin test qualified) or
erythromycin, azithromycin, etc.

2.5 Statistics

SPSS (22.0, SPSS Inc., Chicago, IL, USA) software was used
for data analyses. The quantitative data were represented
as (x £ s), and the categorical data were described as
proportion (%). The quantitative data conforming to a normal
distribution were analyzed by ¢-test, while y? test was used for
the categorical data. A p value less than 0.05 was considered
as statistically significant.

3. Results

3.1 Comparisons of observational indicators
between Study and Control groups

Higher levels of CRP, IgM, IgG and WBC, along with lower
level of IgA were observed in the study group as compared with
that in the control group. The differences were statistically
significant (p < 0.05). As shown in Table .
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3.2 Comparisons of observational indicators
in children with mild or sever pneumonia in
the study group

In the study group, the levels of CRP, IgM, IgG, and WBC
were lower, but the IgA level was higher in children with mild
pneumonia than those with severe pneumonia. The differences
were statistically significant (p < 0.05). As shown in Table 2.

3.3 Comparisons of observational indicators
before and after treatment in the study

group

In the study group, the levels of CRP, IgM, IgG and WBC
were decreased but IgA level was increased after treatment
compared with before treatment. The differences were statis-
tically significant (p < 0.05). As shown in Table 3. Besides,
compared with that in the control group, the levels of CRP,
WBC, IgA, IgM and IgG in the study group after treatment
were not significantly different (Table 4). To some extent,
this result indicated the effective effects of the treatment for
children with pneumonia.

4. Discussion

Clinical data have shown that the main pathogen causing pneu-
monia in children is Mycoplasma pneumoniae [6—8]. Children
with Mycoplasma pneumoniae infection account for up to 30%
of all children with acquired pneumonia. Moreover, in recent
years, this phenomenon has been on the rise, while the age of
children has shown a decreasing trend [9]. After the onset of
the disease, lung function may be compromised to some extent
as the disease progresses, leading to an increased burden on the
cardiovascular system, liver and kidney, as well as the blood
systems. Since children are at a critical period of growth and
development, it thus can be a direct threat to the child’s life and
health in severe cases [10—-12].

The study of infantile pneumonia has become one of the key
and topical issues in clinical research [13]. At present, there is
no unanimous clinical conclusion on the exact pathogenesis
of infantile pneumonia caused by Mycoplasma pneumoniae
infection. Some of these beliefs are supported by a propor-
tion of clinicians, including the involvement of both cellular
and humoral immune function and the inflammatory response
status in children with pneumonia in the progression of this dis-
ease [14—16]. Meanwhile, it is generally accepted that how to
effectively and scientifically clarify the acute phase of pediatric
pneumonia and how to effectively determine the progression
of children’s disease is of great practical significance for the
clinical treatment of infantile pneumonia [17].

According to the above conclusions, our hospital actively
summarizes clinical experience and continuously explores
clinical practice. In clinical practice, it has been found that
CRP, WBC and immunoglobulin are of great significance in
determining the acute phase of children with pneumonia and
in discriminating the clinical treatment effects [18, 19].

In this study, higher levels of CRP, IgM, IgG and WBC,
along with lower level of IgA were observed in the study group
as compared with that in the control group. In the study group,
the levels of CRP, IgM, IgG and WBC were lower, but the



_Jn— Signa Vitae

227

TABLE 1. Comparisons of observational indicators between study and control groups (z £ s).

Group N CRP (g/L) IgA (g/L)
Study group 62 38.61 £ 16.14 0.86 £0.20
Control group 62 1.64 +0.23 1.42 + 0.34
t value — 18.0342 11.1784
p value — <0.001 <0.001

IgM (g/L) IgG (g/L) WBC (x10%/L)
1.62 + 031 9.63 + 1.83 20.76 + 5.47
0.98 £ 0.11 439 +0.42 6.21 + 0.45

15.3201 21.9750 20.8741
<0.001 <0.001 <0.001

CRP: C-reactive protein; WBC: white blood cell; IgA, IgM and IgG: immunoglobulin.

TABLE 2. Comparisons of observational indicators in children with mild or sever pneumonia in the study group

(T £+ s).
Group N CRP (g/L) IgA (g/L) IgM (g/L) IgG (g/L) WBC (x10°/L)
Severe 34 52.68 +5.15 0.71 £ 0.10 1.87 + 0.15 10.98 + 1.24 25.31 £2.51
Mild 28 21.53 £2.11 1.05 + 0.11 1.31 +0.06 8.00 £+ 0.81 15.24 + 1.54
t value — 44.0708 18.0085 27.2938 15.8425 27.7283
p value — <0.001 <0.001 <0.001 <0.001 <0.001

CRP: C-reactive protein, WBC: white blood cell; IgA, IgM and IgG: immunoglobulin.

TABLE 3. Comparisons of observational indicators before and after treatment in the study group (z =+ s).

Group N CRP (g/L) IgA (g/L)
Before 62 38.61 £16.14 0.86 £ 0.20
treatment

After 62 1.71 £ 0.21 1.35 4+ 0.23
treatment

t value — 18.0004 12.6586
p value — <0.001 <0.001

IgM (g/L) IgG (g/L) WBC (x10%/L)

1.62 + 0.31 9.63 £+ 1.83 20.76 + 5.47

1.01 & 0.08 4.41 4 0.69 6.33 £ 0.40
15.0025 21.0160 20.7165
<0.001 <0.001 <0.001

CRP: C-reactive protein, WBC: white blood cell; IgA, IgM and IgG: immunoglobulin.

TABLE 4. Comparisons of observational indicators between the study group after treatment and the control group

(z £ s).
Group N CRP (g/L) IgA (g/L) IgM (g/L) IgG (g/L) WBC (x10%/L)
Study group after treatment 62 1.71 £0.21 1.35+0.23 1.01 £ 0.08 4.41 £ 0.69 6.33 £0.40
Control group 62 1.64 £0.23 1.42 £+ 0.34 0.98 £ 0.11 439 +£0.42 6.21 £0.45
t value — 1.7697 1.3427 1.7367 0.1950 1.5694
p value — 0.0793 0.1818 0.0850 0.8458 0.1192

CRP: C-reactive protein; WBC: white blood cell; IgA, IgM and IgG: immunoglobulin.

IgA level was higher in children with mild pneumonia than
those with severe pneumonia. After treatment, the levels of
CRP, IgM, IgG and WBC were decreased but IgA level was
increased after treatment compared with before treatment. In
particular, the levels of CRP, WBC, IgA, 1gM and IgG in the
study group after treatment were restored to comparable levels
compared with the control group. These results were consistent
with investigations in the previous reports [20-22].

After further investigation, CRP, as a commonly used indi-
cator in clinical tests, can exclude the influences of individual
differences in patients, such as age, gender, and even anemia
[23-25]. CRP is expressed at high levels when the body is
infected or has accumulated immune complex for other causes.
Increased levels of CRP can effectively activate the relevant
complement locally in patients and can effectively promote

the function of phagocytes. In turn, it can fight pathogenic
bacteria and microorganisms that invade the human body,
and also effectively remove damaged necrotic cells caused by
infection and inflammation. It is clinically sensitive compared
to other indicators, especially in distinguishing bacterial from
nonbacterial infections and in determining the status and extent
of the inflammatory response [26, 27].

The highest proportion of immunoglobulin indicators is IgG,
which is produced in the spleen and lymphatic system and
accounts for approximately 75% of all immunoglobulins. It
has a relatively long half-life and is the basis for the body’s
defence against external infections and internal inflammatory
responses. IgG is most persistent in the body’s primary im-
mune response. IgA, which is second only to IgG, accounting
for about 10-20% of immunoglobulins, acts mainly on the
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mucosal tissues of the respiratory tract and digestive tracts of
the human body, producing a targeted immune response to
these systems and defending them against interfering factors.
Compared to immunoglobulins such as IgG and IgA, IgM
is relatively small in quantity, but has the largest molecular
weight. Like IgG, it is produced in the body’s spleen and
lymphatic system. IgM has a pronounced bactericidal effect
on bacteria and, similar to CRP, it activates relevant com-
plement locally and can exert immunomodulatory effects and
promote phagocytosis. As one of the important components
of immunoglobulins, IgM has the same characteristics as CRP
to exclude the influences of individual differences, shows
a high sensitivity and is often used for clinical differential
diagnosis [28, 29]. Other clinical studies have shown that
ABC count is also an important indicator commonly used to
determine bacterial infection in patients, but it is susceptible
to a number of factors that can lead to a lower percentage
of positivity compared to indicators such as CRP and IgM
[30, 31]. However, this phenomenon was not reflected in the
data from this study, which may be related to the small sample
size of this study and the exclusion of differences in age, gender
and other factors [32, 33].

5. Conclusions

In conclusion, C-reactive protein, leukocytes and
immunoglobulins can be used to determine the diagnosis,
condition and outcome of children with pneumonia in the
acute phase, and changes in these indicators can be used to
provide guidance for the clinical diagnosis and treatment of
infantile pneumonia.
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