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ic periodontitis and elevated serum C-reactive Protein 
(CRP) levels [1]. However, in order to determine wheth-
er this increase was due to periodontal infections or not, 
the possible effects of periodontal therapy on CRP levels 
were also investigated in numerous studies [2,3-7]. Re-
sults of these clinical studies indicated that treatment of 
periodontal infections, whether by standard or intensive 
mechanical therapy, adjunctive topical antibiotic applica-
tion, or extraction, could significantly lower serum levels 
of CRP in 2 to 6 months’ period. It was also shown that 
mechanical trauma produced by non-surgical periodontal 
treatment has caused a dramatic rise in serum CRP levels, 
even at the first day following treatment [4,7]. Also, tran-
sient bacteremia has been well documented immediately 
following scaling and root planning with sensitive methods 
[8-10]. Lipopolysaccharide and other cell wall products 
from periodontal bacteria can indirectly stimulate the liver 
to produce CRP. In addition to this, presence of periodon-
titis dramatically increases the risk for endotoxins being 
transferred to the systemic circulation. Increased endo-
toxin levels in the vasculature can initiate the proinflam-
matory response. Two main processes: The bacteremia or 
lipopolysaccharide related responses; and the pro-inflam-
matory cytokines are responsible for the direct rise in CRP 
levels. The consequence of the trauma produced by me-
chanical treatment was shown by D’Aiuto, et al. who found 
sharp increases for pro-inflammatory cytokines (i.e.: IL-1b 
and TNFa) in addition to CRP level at day 1 and 7 following 
treatment [7]. However, the effect of bacteremia on CRP 
levels following mechanical periodontal treatment has not 
been evaluated. Since the bacteremia was considered as 

Abstract
Background: The immediate rise in serum C-reactive 
Protein (CRP) levels associated with the delivery of the 
subgingival instrumentation and the associated bacteremia 
and tissue damage was shown shortly after periodontal 
treatment was delivered. However, additive effect of the 
protection against bacteremia on immediate alterations 
in CRP levels has not been evaluated. Aim of this study 
was to determine the immediate effect of single session of 
non-surgical periodontal treatment with or without antibiotic 
prophylaxis on serum levels of CRP.

Methods: Forty systemically healthy subjects with chronic 
periodontitis were randomly assigned two groups. Clinical 
periodontal parameters and smoking status were recorded. 
Serum CRP levels were determined using nephelometric 
method at baseline and 1, 3 and 7 days after treatment.

Results: Except for the difference between baseline and 
day 7, there were significant differences (p < 0.001) in CRP 
levels between the evaluation days in both groups. However, 
the differences between the groups for the alterations were 
not significant.

Conclusions: In agreement with previous observations, 
periodontitis and traumatic effect of periodontal treatment 
seem to contribute to systemic inflammation detected by 
the presence of immediate rise in CRP level. Additional 
administration of prophylactic antibiotic did not alter this 
immediate systemic response.
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Introduction

Numerous small and large scale cross-sectional stud-
ies have shown a positive association between chron-
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85% accuracy) between two examinations indicated 
there was no systematic bias in measurements. Number 
of teeth, Plaque Index (PI) [11], Gingival Index (GI) [12], 
Probing Pocket Depth (PPD), Clinical Attachment Level 
(CAL), Suppuration (S) and Bleeding on Probing (BOP) 
[13] were recorded. Pocket depth and CAL were mea-
sured using a Williams’ probe (‘O’ Probe with Williams, 
University of Michigan) at six sites around each tooth 
(mesio-buccal, mid-buccal, disto-buccal, mesio-lingual, 
mid-lingual, and disto- lingual). The average scores for 
whole-mouth PI, GI, PPD, CAL and the number of sites 
with BOP were divided by the total number of sites per 
mouth and multiplied by 100 for each subject.

Demographic information, including age, smoking sta-
tus, frequencies tooth brushing and interdental cleaning 
were obtained by interviews. The Body Mass Index (BMI) 
was defined as the weight in kilograms divided by the 
square of height in meters, measured in the clinic.

Periodontal treatment

Following the baseline evaluation, the patients were 
randomly assigned to one of the two groups by anoth-
er clinician. The first group received only a single session 
Non-Surgical Periodontal Therapy (NSPT). The second 
group received a single dose of amoxicillin of 2 gm one 
hour prior to Non-Surgical Periodontal Therapy (AB+NSPT) 
according to the latest recommendations of American 
Heart Association. The periodontal treatment in both 
groups was comprised of a single session non-surgical 
full-mouth scaling and root planning performed by using 
hand and ultrasonic instruments under local infiltrative an-
esthesia, where necessary. The time period of treatment 
sessions was 2-4 hours depending on the extent of peri-
odontal problem.

Blood collection and analysis

For the determination of serum CRP levels, 5 ml of 
blood samples were obtained from each patient. The 
blood samples were delivered to the laboratory within the 
same day. Conventional and for the values below 1 mg/l 
high-sensitivity CRP analysis were utilized by Laboratory of 
Immunology, the Ankara University Faculty of Medicine, 
using nephelometric method (Images, Beckman-Coulter, 
USA).

Statistical analysis

The obtained data were analyzed using SPSS for Win-
dows 10.0 statistical analysis program. The intra-group 
evaluations between evaluation days were analyzed with 
Friedman test. The inter-group comparison of the differ-
ences between the evaluations days were analyzed with 
Mann Whitney U test. The differences were considered 
significant at p < 0.05.

Results

All the patients in both groups completed the post-treat-
ment period without any complication. No adverse effects 

one of the mechanism for the alteration in CRP level, we 
designed an experimental clinical study in order to eval-
uate the immediate (one day after) and very short term 
(one week period) effect of single session of non-surgical 
periodontal treatment with or without antibiotic prophy-
laxis on the serum levels of CRP.

Material and Methods

Study design and experimental population

The study was a prospective single blind controlled 
intervention trial with 7-day follow-up. Approval for 
the study was obtained from the Ethical Committee of 
Ankara University Faculty of Dentistry (Ref. no: 002/34, 
Approval date: 18.09.2002) to recruit adult patients 
with chronic periodontitis who required treatment.

Patients with systemic diseases which are established 
as risk factors for both periodontal disease and systemic 
CRP elevation were not included in the study. Pregnant 
women and individuals with acute or chronic medical dis-
orders, including cardiovascular disorders, diabetes melli-
tus, viral, fungal and bacterial infections, trauma or recent 
tooth extractions, patients who underwent periodontal 
therapy within the past 6 months and used antibiotic with-
in the past 3 months, and had allergic reactions against 
penicillin were not included in the study. All the patients 
had at least 20 teeth and periodontal pockets ≥ 5 mm, at-
tachment loss, presence of bleeding on probing and radio-
graphical evidence of alveolar bone loss for at least 5 teeth.

Sample size was not based on formal power calcu-
lations due to the absence of available data at the time 
the study commenced.

The study material consisted of 40 chronic periodon-
titis patients who accepted to participate to the study 
and gave their informed written consent. The mean age 
of the patients was 42.57 ± 5.44 y.o. (range: 29-56 y.o.). 
There were 17 women (41.82 ± 5.91, range: 34-56 y.o.) 
and 23 men (43.13 ± 6.94, range: 29-54 y.o.).

Study outline

A baseline visit was conducted by a blind well trained 
clinician who collected a complete medical history, 
standard clinical periodontal parameters, and blood 
samples. A periodontal treatment phase was carried 
out by an experienced periodontist who was unaware 
of study protocol. The patients were re-examined 1, 3 
and 7 days after the completion of treatment when the 
blood samples were collected.

Clinical parameters

All study participants were evaluated clinically at their 
first visit by one trained and calibrated examiner (B.B.). 
Calibration was performed before the study with 5 vol-
unteer subjects. Reproducibility was determined by cal-
culation of the percentage of sites examined where the 
scores were repeated exactly or to an accuracy of 1 mm. 
Assessment of the mean difference in the scores (with 
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among evaluation days in both groups. However, the 
differences between the groups for CRP levels at all 
evaluation days were not at a significant level (Table 2).

The CRP values of each patient at baseline and each 
evaluation day for both groups are shown in Figure 1. There 
were 3 patients (one in NSPT (i.e.: #1) and 2 in AB+NSPT 
(i.e.: #8 and 17 groups) who had greater CRP level on the 
following days compared to the level measured at day 1.

No significant difference was found between smok-
ers and non-smokers in both groups, except for day 7. 
However, the difference for CRP levels of non-smokers 
between the NSPT (4.10 ± 2.06 mg/L) and AB+NSPT 

were reported during the 7-day evaluation period.

The frequencies of age, sex, smoking status, oral hy-
giene habits, BMI and descriptive values of CRP levels 
on the evaluation days and periodontal indices obtained 
at baseline for both groups are shown in Table 1. There 
were no significant differences between the groups for 
all the demographic and periodontal parameters.

For the alterations of CRP levels among the evalu-
ation days, there was nearly a 3-fold increase in both 
groups when baseline values were compared with day 
1 values (p < 0.001). Except for the difference between 
baseline and day 7, there were significant differences 

Table 1: Frequencies and mean ± standard deviation of demographic and periodontal parameters.

Parameters Categories NSPT* AB+NSPT
Age 
(Min.-max.)

42.80 ± 7.05
(29-56)

42.35 ± 6.03
(31-53)

Woman/Man 12/8 5/15
Smoking Yes/No 11/9 14/6
Tooth brushing
Frequency

No
Once
Twice

5
12
3

9
10
1

Inter-proximal cleaning Yes/No 6/14 6/14
Body Mass Index (BMI)
(Min.-max.)

25.79 ± 4.11
(19.62-34.29)

24.47 ± 3.12
(19.03-29.05)

BMI categories < 25 (normal weight)
≥ 25 - ≤ 30 (overweight)

 ¾ 30 (obese)

11
6
3

9
11
0

Plaque index 
(Min.-max.)

1.70 ± 0.37
(0.98-2.60)

1.75 ± 0.51
(1.03-2.86)

Gingival index
(Min.-max.)

1.17 ± 0.16
(0.83-1.49)

1.10 ± 0.17
(0.79-1.49)

Bleeding on probing
(Min.-max.)

0.73 ± 0.21
(0.42-0.98)

0.83 ± 0.16
(0.50-1.00)

Pocket depth
(Min.-max.)

3.62 ± 0.46
(3.06-4.83)

3.73 ± 0.46
(3.05-4.73)

Attachment level
(Min.-max.)

4.24 ± 0.57
(3.46-5.41)

4.22 ± 0.67
(3.22-5.54)

Suppuration
(Min.-max.)

0.01 ± 0.22
(0-0.08)

0.02 ± 0.05
(0-0.22)

*No significant difference between groups.

Table 2: Mean ± standard deviation of CRP levels (mg/L).

CRP level p value NSPT* p value p value AB+NSPT p value
Baseline
(Min.-max.)
Median

< 0.001

3.17 ± 2.29
(1.00-10.30)
2.58

< 0.001
3.67 ± 4.21
(1.00-20.10)
2.85

Day 1
(Min.-max.)
Median

< 0.001
9.03 ± 5.53
(2.69-21.40)
7.21

< 0.001 < 0.001

9.25 ± 5.89
(1.00-22.30)
9.80 < 0.001

Day 3
(Min.-max.)
Median < 0.05

5.88 ± 3.99
(0.46-16.40)
5.45

< 0.01

7.43 ± 6.79
(0.57-31.80)
6.50

Day 7
(Min.-max.) 
Median

3.69 ± 2.19
(0.17-7.68)
3.91

4.19 ± 4.97
(0.15-22)
3.32

*No significant difference between groups.
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involved. Knowing the pro-atherogenic features of CRP 
which can be influenced by bacteremia and/or inflam-
mation, some protective measures must be taken in 
order to prevent possible harm to the patient during 
routine periodontal therapy.

Bacteremia frequently occurs after dental treat-
ment, the magnitude of the episodes usually being 
within a range of a few CFU/ml [14]. As a result of bac-
teremia, which was detected in 13-70% of periodontitis 
patients after scaling, cytokine synthesis by stimulated 

(1.61 ± 1.52 mg/L) groups was at a significant level (p < 
0.05). In AB+NSPT group, the difference between smok-
ers (4.55 ± 4.77 mg/L) and non-smokers (1.59 ± 0.68 
mg/L) at baseline (p < 0.05) and day 7 (5.29 ± 5.55 mg/L 
for smokers vs. 1.61 ± 1.52 mg/L for non-smokers, p < 
0.05) were also at a significant level (Table 3).

Discussion

Generally, in the clinical practice non-surgical peri-
odontal therapy comprising scaling and root planning is 
completed in multiple sessions depending on the teeth 
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Figure 1: Individual CRP values.
*Dotted areas represent smoker patients.

*Difference between non-smoker and smoker; **Difference between treatment groups; N.S: Not Significant.

Table 3: Mean ± standard deviations of CRP levels (mg/L) according to smoking status of the patients in both groups.

NSPT AB+NSPT
Non-smoker (n:9) p value* Smoker (n:11) Non-smoker (n:6) p value* Smoker (n:14)

CRP Baseline 
(Min.-max.) 
Median

2.73 ± 1.59
(1-5.18)
2.83

N.S. 3.53 ± 2.76
(1-10.30)
3.64

1.59 ± 0.68
(1-2.56)
1.45

< 0.05 4.55 ± 4.77
(1-20.1)
3.31

CRP Day 1
(Min.-max.) 
Median

10.58 ± 5.67
(5.54-19.90)
8.16

N.S. 7.77 ± 5.33
(2.69-21.40)
6.84

6.47 ± 4.73
(1.34-13.5)
6.08

N.S. 10.44 ± 6.09
(1-22.3)
10.75

CRP Day 3
(Min.-max.) 
Median

6.87 ± 3.07
(2.79-12)
5.80

N.S. 5.08 ± 4.60
(0.46-16.40)
4.72

4.33 ± 4.73
(0.57-8.7)
3.33

N.S. 8.76 ± 7.52
(1.6-31.8)
8.39

CRP Day 7
(Min.-max.) 
Median

4.10 ± 2.06
(1.46-7.08)
4.23

N.S. 3.35 ± 2.33
(0.17-7.23)
3.57

1.61 ± 1.52
(0.31-4.56)
1.38

< 0.05 5.29 ± 5.55
(0.15-22)
4.27

p value** < 0.05
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immediate elevations of CRP levels could be attributed 
to mechanical manipulation-induced aseptic traumatic 
inflammation.

D’Aiuto, et al. performed 2 studies including 14 [4] 
and 55 [7] otherwise healthy subjects suffering from se-
vere chronic periodontitis and evaluated the immediate 
effect of intensive non-surgical periodontal treatment 
completed within 6 hours, on CRP levels obtained 1, 3, 
5 and 7 days after treatment. According to their results, 
intensive periodontal treatment produced an acute sys-
temic inflammatory response of 1 week duration with a 
5 to 10-fold increase in CRP (p < 0.001) detected on first 
post-operative day (range: 12.49-17.5 mg/L) compared 
to baseline (range: 1.61-2.5 mg/L). They also observed 
higher CRP levels compared to pre-treatment period 
during the consecutive post-operative days (i.e.: day 3, 
5 and 7). Although our baseline values (range: 3.17-3.67 
mg/L) were higher than their values, the similar pattern 
of alteration that we observed in our both groups were 
in concordance with their findings (Table 3).

In a previous study performed in our clinic [22], sub-
jective and objective reactions in a group of chronic 
periodontitis patients following full-mouth daily scaling 
and root planning for 4 consecutive days compared to 
a group treated once a week for 4 weeks were evalu-
ated. There were significant differences between the 
study groups for lymphadenopathy and fatigue symp-
toms. The percent value of lymphadenopathy-positive 
patients in daily treated group was twice of that weekly 
treated ones. Mongardini, et al. [23] reported that half 
of the patients who underwent intensive subgingival in-
strumentation over a short period reported pyrexia over 
the following 12-24 hours as anecdotal evidence. Those 
reported changes in the above mentioned two studies 
could be attributed to systemic elevation of pro-inflam-
matory cytokines and acute-phase proteins.

The classical definition of inflammation has been 
“the response to tissue injury”. Injury, resulting in dis-
tressed cells, is the trigger, and inflammation the con-
sequence. The tissue injury that occurs when cells have 
been stressed by an insult of some kind often results 
in metabolic impairment and local expression of pro-in-
flammatory cytokines. Tissue injury does not necessar-
ily imply cell death. There is a spectrum of responses 
to insult, ranging from sub-inflammatory, non-necrotic 
changes in response to mild stresses to full blown overt 
inflammation in response to major injury [22].

Although it has generally been assumed that a CRP 
response indicates an underlying inflammatory process, 
it is equally likely that it reflects distressed or injured 
cells, as in the case of traumatic effect of periodontal 
treatment and the following healing response.

The acute phase response is a continuum and daily 
life is full of minor degrees of tissue injury and environ-
mental irritants. CRP has been shown to play a role in the 

blood leukocytes was likely to occur [9,14]. As bactere-
mia and tissue damage are produced, local and system-
ic production of pro-inflammatory cytokines has been 
described as a component of host defense [15,16]. In 
order to modulate this process, anti-inflammatory mol-
ecules (such as IL-1Ra, IL-6) appear on the scene to con-
trol inflammation and stimulate the hepatic synthesis of 
acute-phase proteins (e.g.; CRP) [17].

Ide, et al. [18] evaluated the rapid changes in CRP 
levels during non-surgical periodontal treatment in 23 
non-smoking adults with chronic periodontitis. Although 
significant increases were observed in circulating levels 
of TNFa and IL-6, they found no difference in CRP levels 
between before and 120 minutes after treatment.

In our study, a prophylactic dosage of systemic anti-
biotic (i.e. 2 g amoxicilin 1 hour before treatment) was 
prescribed as in the test group. The reason of choosing 
prophylactic dosage was that 2 gm of amoxicilin was one 
of the highest single doses that could be safely admin-
istered especially, when a single and intensive session 
of treatment was scheduled. Antibiotics may prevent 
endocarditis either by killing bacteria or by damaging 
them to an extent that the host defense can then de-
stroy them. Therefore, the antibiotic may work before 
the bacteria enter the bloodstream, after they enter 
the bloodstream or on colonies of bacteria. The primary 
mechanism by which antibiotic prophylaxis could oc-
cur has not been established but a number of studies 
showed that bacteremia was reduced both in quantity 
and time in the presence of antibiotics [19]. Amoxicillin 
is bactericidal that is useful in treating the acute phase 
of odontogenic infection, in addition to prevention of as-
sociated complications. Due to its effectiveness against 
facultative aerobic and anaerobic pathogens, it is con-
sidered to be the antibiotic of choice in the treatment of 
infections of mixed etiology in the oral cavity [20].

CRP levels in our study increased nearly 3-fold after 
one day and returned almost to baseline values just 7 
days after treatment (Table 2). Its concentration chang-
es followed the pattern of a classic acute-phase mark-
er with a rise within 24 hours. Bulut, et al. [21] have 
assessed the value of routine antibiotic prophylaxis in 
comparison with placebo administration, in impacted 
mandibular third molar surgery using CRP levels mea-
sured prior to surgery (5 mg/L) and on post-operative 
days 1, 3 and 7. According to their results, no significant 
difference between the antibiotic prophylaxis and pla-
cebo groups with regard to change in CRP level was ob-
served. However, there was also a significant rise in CRP 
levels at day 1 (range: 12.3-13.1 mg/L) and then pro-
gressive decline to pre-operative level at day 7 (range: 
5.3-5.4 mg/L), in both groups. Both our and the study 
done by Bulut, et al. [21] have failed to show any effect 
of antibiotic prophylaxis on immediate rise in CRP levels 
following extraction of impacted third molars or inten-
sive non-surgical periodontal treatment. Therefore, the 
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and these findings should be interpreted.

In agreement with previous observations [4,7], with-
in the limits of our study, analysis of our data indicated 
that periodontitis and traumatic effect of periodontal 
treatment seem to contribute to systemic inflammation. 
However, the local inflammatory healing response fol-
lowing non-surgical periodontal therapy was seemed to 
have more contribution to the dramatic and immediate 
raise in CRP levels than bacteremia. Given the evidence 
of significant entrance of bacteria into the systemic cir-
culation following periodontal instrumentation [9,10], 
our data describe the systemic inflammatory changes 
occurring after periodontal treatment even though the 
presence of systemic high dosage of antibiotic. This pat-
tern of alterations should be considered when patients 
with systemic diseases (e.g.: cardiovascular problems, 
diabetes mellitus and rheumatoid arthritis) are being 
treated especially, multiple non-surgical treatment ses-
sions are being planned.

As a suggestion for future studies, systemic and local 
antibiotic administrations and anti-inflammatory therapies 
(such as COX-2 inhibitors, lipoxins, chemically modified tet-
racycline and subantimicrobial dose of doxycycline) [27] as 
adjunct to periodontal therapy should be considered in 
order to evaluate the possible contribution of periodontal 
inflammation and treatment either as a part of healing re-
sponse or against infection, to the systemic changes.
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