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Abstract: There is an increased risk of cardiovascular and cerebrovascular events in patients with obstructive sleep apnea
(OSA). There are contradictory results about the correlation between serum CRP levels and OSA severity. The purpose of this
work was to evaluate CRP level after adenotonsillectomy in children with clinical symptoms, suspected OSA. This cross —
sectional study was conducted between 20 March 2012 and 20 November 2014. The study group was composed of 98 children
that indicated adenotonsillectomy due to clinical symptom of OSA. CRP were measured before and after surgery. Of total 98
children (52 males and 46 females) with an average age of 8.14 + 2.6 years, 14(14.3%), 29(29.6%), 44(44.9%), and 11(11.2%)
patients were with adenoid grade I, II, III, and IV, respectively and in aspect of tonsil grade, 8(8.2%) with grade I, 37(37.8%)
with grade II, 43(43.9%) with grade III, and 10(10.1%) were with grade IV. Comparison of the mean of CRP before and after
surgery, based on preoperative adenoid grade showed a significant difference in grade III and IV before and after surgery. In
aspect of tonsil grade, in grade I, II and III, the mean CRP before and after surgery showed significant difference too. We found
that change of CRP level has relationship with the grade of adenoid and tonsil hypertrophy, and may be helpful marker for
indication of adenotonsillectomy.
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atherosclerotic complications can be detected by elevated
serum levels of CRP [9]. It has been shown in the report by
Shamsuzzaman et al. that there is a significant relationship
between AHI and serum CRP levels [12]. Several authors
have studied the relationship between AHI and high-
sensitivity C-reactive protein (CRP) levels in OSA patients,
but the results are contradictory [13-14]. Unfortunately
polysomnography is not available in all centers for children
to detect of severity of OSA. Considering the association
between OSA and cardiovascular disease and the overlapping
risk factors, we evaluated CRP, after adenotosilectomy in
children.

1. Introduction

Obstructive sleep apnea (OSA) is characterized by
repeated episodes of upper airway occlusion during sleep [1-
2]. Tt is also characterized by collapse of the upper airway
during sleep, recurring apnea, intermittent hypoxemia, and
daytime sleepiness. The severity of OSA is determined by the
number of apnea/hypopnea episodes per hour of sleep and is
expressed as the apnea-hypopnea index (AHI). Based on the
AHI, OSA can be classified as mild (AHI 5-15), moderate
(AHI 15-30), and severe (AHI > 30)[3-4].The one of more
reason of OSA in children is hypertrophy of adenoid and
tonsils. OSA is an independent risk factor for hypertension,
and is involved in the initiation and progression of other
cardiovascular diseases [5-6].

C-reactive protein (CRP) is an important marker of
inflammation and atherosclerosis [7-8]. Increased CRP levels
have been shown to be a predictor for peripheral vascular
disease and myocardial infarction [9-10]. Inflammation plays
a role in the development of atherosclerosis and coronary
heart disease [11]. Chronic inflammation and risk of

2. Materials and Methods
2.1. Patients

This is cross — sectional study on ninety eight children
with  breasting  problems that candidate for
adenotonsillectomy in our center between 20 March 2012
and 20 November 2014. The indication for
Adenotonsillectomy were diagnosed by an Ear, nose and
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throat (ENT) physician with 10 years of experience with
considering the signs and symptoms of patients, and
hypertrophy grading of adenoid and tonsils. CRP were
measured by using latex agglutination test before surgery and
3 months after adenotonsillectomy. Patients were excluded if
they had signs of infection such as common cold, pharyngitis
and etc. or the underling disease.

2.2. Statistical Analysis

Data were analyzed using Statistical Package for Social
Sciences (SPSS) version 16 (SPSS Inc. Chicago, IL) for
Windows. Normal distribution variables (approved by one-
sample Kolmogorov—Smirnov test) were compared using
independent sample t-test between the groups and paired
sample t-test within the groups. Chi square test was also used
to compare categorical variables in the two groups. P value of
less than 0.05 was considered statistically significant.

2.3. Ethical Considerations

This study was approved in Ethics Committee of
Bagqiyatallah University of Medical Sciences and Health
Services. Individuals were asked to sign an informed consent
form before answering the questionnaire. All the terms of
Helsinki declaration were considered and the personal
information remained anonymous.

3. Results

In total 98 children (52 males and 46 females) with
symptoms of sleep apnea who had undergone
adenotonsillectomy, an average age was 8.14 + 2.6 years.
Table (1) shows the frequency of variables included: anorexia,
apnea, snoring, and mouth breathing, drowsiness, nasal
speech, and face changes, absence of school and laboratory
findings before and after adenotonsillectomy. According to
this table, there was a significant difference in frequency of
most variables before and after adenotonsillectomy.

Table 1. Frequency of Variables before and after Adenotonsillectomy.

Before After P Value

adenotonsillectomy adenotonsillectomy
Anorexia 41(41.8%) 7(7.1%) 0.05
Apnea 7(7.1%) 1(1.02%) 0.02
Snoring 6.37+2.46 0.50+1.27 0.01
xg;thhing 81(82.6%) 1(1.02%) 0.000
Drowsiness 46(46.9%) 1(1.02%) 0.01
Nasal speech  76(77.5%) 2(2.6%) 0.000
Face changes  20(20.4%) 1(1.3%) 0.04
Absence 51(52%) 3(3.06%) 0.02

from school

The mean of CRP in all three age groups, and in both
genders showed a significant difference before and after
surgery. Table (2)

Table 2. The Mean of CRP before and After Surgery According to Age and Gender.

Age Gender
<7 years 7-12 years >12 years Male Female
o Before 2.83+2.15 2.46+2.27 2.83+2.91 2.38+2.19 2.8442.33
After 1.22+0.95 1.39+1.53 0.73+0.44 1.12+1.16 2.41+1.39
P Value 0.01 0.02 0.008 0.01 0.02

Of total 98 patients, 14(14.3%), 29(29.6%), 44(44.9%),
and 11(11.2%) patients were with adenoid grade I, II, III, and
IV, respectively and in aspect of tonsil grade, 8(8.2%) with
grade I, 37(37.8%) with grade II, 43(43.9%) with grade III,
and 10(10.1%) were with grade IV. Comparison of the mean
of CRP before and after surgery, based on preoperative
adenoid grade, did not show in grades I and II, any

significant difference. In Grade IIl and IV CRP showed a
significant difference before and after surgery. In aspect of
tonsil grade, in grade I only CRP was not significantly
different before and after operation, in grades II , III and IV,
the mean of CRP before and after surgery showed a
significant difference Table(3).

Table 3. Comparison of the Mean of CRP before and after Surgery Based on Preoperative Adenoid and Tonsil Grade.

Adenoid Tonsil
1 11 1 v 1 1 I v
Before 1.46+0.86 1.38+1.06 2.97+£2 4.66+2.29 1.3940.62 1.29+1.19 2.95+2.04 3.39+1.98
CRP After 1.5342.37 1.02+1.11 1.27+1.15 2.30+1.21 1.25+1.77 1.21+1.41 1.28+ 1.05 1.42+1.29
P Value 0.92 0.07 0.01 0.03 0.02 0.01 0.04 0.05

Comparison of the mean of CRP before and after surgery,
based on preoperative clinical symptoms, revealed that CRP
mean in patients with negative history of mouth breathing,
nasal speech and face change showed no significant
difference.

4. Discussion

C-reactive protein (CRP) is a marker of inflammation that
has repeatedly shown promise as a potentially reliable
biomarker of cardiovascular morbidity, also CRP may



277

enhance inflammation, and promote thermogenesis [15-16].
Children with obstructive sleep apnea syndrome may have a
raised CRP that decreased significantly following
adenotonsilectomy [16-17].

In this study we found that after surgery in children with
clinical symptom of OSA, CRP were reduced significantly
(P=0.02) We also found that snoring, mouth breathing,
anorexia, nasal speech, recurrent tonsillitis, sinusitis and
otitis were reduced after surgery. Comparison of the mean
CRP before and after surgery, based on preoperative grade of
adenoid, showed that in grade three, and in grade four, CRP
showed a significant difference before and after surgery.

In some studies [18-19], most common complaints of
patients with respiratory disease caused by an enlarged
tonsils were mouth breathing, and lack of concentration at
school. They showed that in children with severe respiratory
symptoms, CRP was significantly higher (P=0.01) and the
adenotonsillectomy treatment of respiratory disorder
markedly decreased CRP. (P=0.03) In our study, mouth
breathing and Nasal speech were the most symptoms of
children and also decreases after surgery. We found that in
greater adenoids and tonsils (grade III and IV), CRP was
higher than in grade I, and II and after adenotonsillectomy
was decreased more significantly. Guven et.al [20]
demonstrated that sserum CRP levels were higher in children
with respiratory disease that confirmed our findings.
Kheirandish-Gozal et al [21] showed that CRP levels in
children with respiratory symptoms caused by an enlarged
tonsils were decreased after adenotonsillectomy. In our study
serum CRP levels were decreased significantly after
adenotonsillectomy too.

5. Conclusions

It seems in children with respiratory symptoms due to
large  tonsils, CRP increases and reduces with
adenotonsillectomy, so can be helpful in determining need of
surgery especially in the centers without availability of
polysomnography in children with higher grades of adenoid
and tonsils.
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