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ABSTRACT Aims & Objectives –To assess the efficacy of serum C – reactive protein and Erythrocyte sedimentation rate 
levels as monitoring tool for patients with facial space infections of odontogenic origin for determining sever-

ity of infection, to assess therapeutic efficacy of different treatment regime and to assess the recovery process during disease period.
Materials and Methods: Thirty patients with facial space infections of odontogenic origin were enrolled in the study to evaluate level 
of serum CRP and ESR at the time of diagnosis and 1 week post operatively. The level of serum CRP and ESR were also assessed in 25 
healthy individuals in control group. Serum CRP was measured by qualitative and semi quantitative, latex agglutination method. ESR 
was measured by Westergren method. Then results were compared.
Results: There was a rapid rise and fall of CRP compared to ESR which indicates CRP is much more sensitive indicator for infection 
and inflammation compared to ESR.
Conclusion - Incorporating CRP test in management of odontogenic facial infections help in stopping antibiotics safely, sparing pa-
tients from drug toxicity, probably decreasing the emergence of resistance and decreasing costs.

A Comparative Biochemical Evaluation of Serum 
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Introduction
C- reactive protein is one of the most dynamic acute phase pro-
teins among the pentraxin protein family.1 Its serum concentra-
tion can increase 1000 fold or more in various stimuli associ-
ated with infections and other types of tissue injuries.2 Similar 
to the application of erythrocyte sedimentation rate (ESR) and 
white blood cell (WBC) counts, testing for CRP is most common-
ly performed to indicate the presence of acute inflammation 
and to monitor the development of postoperative infections.3 
CRP elevates significantly within 4 to 6 hours, peaks in 24 to 
48 hours after the acute infection of tissue injury occurs, and 
falls rapidly after the inflammation resolves. Rapid rise and fall 
of CRP with inflammatory process makes it much more sensi-
tive indicator for infection and inflammation compared to ESR 
and WBC count.4-7

CRP acts as a pattern recognition molecule that can bind to 
specific molecular configurations typically exposed during cell 
death or found on the surfaces of pathogens. Thus, CRP contrib-
utes to host defence and plays a crucial role in the first line of 
innate host defence.

Serum CRP is nearly absent in healthy individuals and increases 
significantly when tissue damage occurs during infection, tis-
sue injuries, or inflammation. Cytokines produced and released 
during tissue damage and inflammation, specifically interleu-
kin-6 and TNF – α (tumor necrosis factor α) induce the produc-
tion of CRP in hepatocytes. CRP production is proportional to 
the severity of tissue damage. C-reactive protein has long been 
recognized as an innate opsonin, that is, a protein that recogniz-
es microbes and promotes their uptake by phagocytic cells. CRP 
also recognizes apoptotic and necrotic host cells and plays an 
important role in their clearance. This would contribute to the 
restitution of normal function and structure of injured tissues.8

Determination of CRP is used to monitor the therapeutic effi-
cacy of different treatment regimens on infection. Its applica-
tion in monitoring post operative infections is also one of the 
subjects of interest. CRP testing may be also useful tool in moni-
toring the recovery process after third molar surgery and iden-
tifying patients who need antibiotic therapy.

Methodology - A comparative biochemical study of serum 
CRP and ESR is conducted in patients with odontogenic infec-
tion and healthy individuals (control group). Patient’s blood 
samples were collected and each group of 25 individuals was 
assessed. Serum CRP and ESR were measured in patients with 
odontogenic infections, post operatively (1 week) after antibi-
otic therapy. Serum CRP was measured by qualitative and semi 
quantitative, latex agglutination method. Accutex CRP test kit 
was used to determine level of serum CRP. ESR was measured 

by westergren method. Then results were compared. Patients 
with any systemic infection other than odontogenic infection 
were excluded from the study.

Evaluation Criteria: Evaluation was done by Comparing pre-
operative and 1 week post operative CRP and ESR value with 
Healthy individuals.

Normal values
CRP: Less than 0.6mg/dL

ESR: males: 3 to 7 mm in one hour Females: 5 to 9 mm in one 
hour

Plate -1 CRP Kit

Results - A total of 30 dental emergency patients with odonto-
genic space infection were participated in the present study and 
their level of serum CRP and ESR were assessed and compared 
with 25 healthy individuals (Control group).

In control group 25 healthy individuals were evaluated for the 
level of serum CRP and ESR. The level of serum CRP was less 
than 0.6 mg/dL (Negative) in 100 % of healthy individuals. The 
Mean ± SD of ESR in 25 healthy individuals was 11.80±7.10 
which is considered as normal.

The level of Serum CRP was positive (more than 0.6 mg/dL) in 
76.7 % of patients. (Table- 1,2) The mean positive CRP level was 
3.54. The preoperative ESR was elevated in 63.33 % of patients 
(Table-3) Mean ± SD of pre operative ESR was 32.10±25.11 
(Table 5) which was significantly higher compared to ESR of 
healthy individuals. (P = 0.001 **)

1 week post operatively 26 patients reported back for follow up 
evaluation. All the patients underwent Extraction of tooth, Inci-
sion and Drainage followed by post operative antibiotic therapy. 
In 73 % patients CRP was found to be within normal range while 
in 38.5 % of cases ESR was within normal range and remained 
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elevated in 61.53 % cases. (Table -4 ) In all 19 of patients who 
had positive CRP at the time of diagnosis, CRP returned within 
normal range while in case of ESR out of 16 only in 1 patient it 
was found within normal range 1 week post operatively. In 1 
patient CRP and ESR were within normal range at the time of 
diagnosis and increased 1 week post operatively. The Mean ± SD 
of post operative ESR was 28.00 ±17.28 which was significantly 
high. The significant change in CRP was observed in 76.92 % of 
cases while in case of ESR it was just 7.69 %. There was not a 
significant difference in ESR before and after treatment.

Significant reduction in serum CRP compared to ESR was ob-
served in patients with odontogenic infections 1 week post op-
eratively. (p <0.001 **)

Table -1. Distribution of Pre operative CRP in cases studied
Pre operative
CRP Number of patien %
Negative 7 23.3
Positive 23 76.7
Total 30 100.0

Table -2. Distribution of Pre & post operative CRP in cases 
group

CRP Pre
(n=30)

Post
(n=26)

Negative 7(23.3%) 25(96.2%)

Positive 23(76.7%) 1(3.8%)

• 1.2 2(6.7%) -

• 2.4 13(43.3%) 1(3.8%)

• 4.8 6(20.0%) -

• 9.6 2(6.7%) -

Not recalled - 4
Table -3. Distribution of Pre op ESR of patients studied (No 
of patients 30)
Pre operative Normal ESR ( 
<20 mm in 1 hr)

Post operative higher ESR ( > 
20 mm in 1 hr )

11 (36.67 %) 19 ( 63.33 % )

Table -4. Distribution of Post operative ESR in cases group
Total no of recalled patients 26
Post operative Normal ESR ( 
<20 mm in 1 hr)

Post operative higher ESR ( > 20 
mm in 1 hr )

10 (38.5 %) 16 ( 61.5 % )

Table -5. Distribution of Pre & post operative ESR in cases 
group

Pre-op
(n=30)

Post-op
(n=26) P value

ESR 32.10±25.11 28.00 ±17.28 0.768

Discussion
Determination of serum CRP is an economical, consistent and 
reproducible test and is available in almost every hospital set-

tings. The half-life of CRP in the circulation is not significantly 
influenced by age and gender, and its serum concentration is 
largely determined by the rate at which CRP is produced and 
released into the blood. 3 The single determinant of CRP level is 
its rate of synthesis, which in turn depends on the inflammatory 
intensity. 9

Peltola et al 10, Ellitsgaard et al 11 concluded in their respective 
studies that there is rapid rise of CRP during preoperative pe-
riod and rapid fall post operatively compared to ESR. Similarly 
In the present study comparison between serum CRP and ESR 
was carried out in patients having odontogenic space infection 
and same results were obtained. Like CRP, increase in ESR was 
significantly evident preoperatively but it remained high, 1 
week post operatively also. Post operatively decrease in ESR is 
comparatively slower than serum CRP. 11 There was no signifi-
cant change observed in level of ESR before and after treatment. 
The concentration of serum CRP level is directly proportional to 
amount of tissue injury occurs and increases in case of trauma, 
infection, inflammation and malignancy. 2 Similarly in present 
study level of serum CRP was comparatively higher in more se-
vere infections.

In the present study one patient had Negative CRP at the time 
of diagnosis and it was elevated 1 week post operatively. The 
reason for post operative rise in CRP could be microorganisms 
which lead to infection were not sensitive to the antibiotics 
which were administered.

Assessment of serum CRP level is not completely accurate test 
to detect infection. 11In present study 23.3 % patients did not 
respond to infection and there was no rise in CRP at the time of 
diagnosis. The reason for it could be CRP elevates significantly 
24 to 48 hrs after acute infection and tissue injury occurs.3

As there is significant increase in CRP value in case of bacterial 
infection helps to differentiate it from viral infection.7CRP does 
not differentiate between post operative inflammation and in-
fection.

Conclusion
Both CRP and ESR help in diagnosis and monitoring of the dis-
ease and helps in prognosis but assessment of level of serum 
CRP is much more sensitive than ESR in cases of facial space in-
fections of odontogenic origin. As CRP test is economical, repro-
ducible and available in most of the hospital setting, Incorpo-
rating it in management of odontogenic facial infections help in 
stopping antibiotics safely, sparing patients from drug toxicity, 
probably decreasing the emergence of resistance and decreas-
ing costs.12Though CRP is not 100 % accurate test, it should al-
ways been monitored along with thorough clinical examination.


