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ABSTRACT
Most of the upper respiratory tract infections are viral in origin
and accounts for the most frequent cause of antibiotic misuse
world over. Conventional test like microbiological culture for
confirming bacterial etiology is not very sensitive. We evaluated
the utility of biomarkers like procalcitonin (PCT), C-reactive
protein (CRP) and total leukocyte count (TLC) to guide antibiotic
treatment in such cases. Fifty patients were divided into two
groups, those having acute suppurative tonsillitis (n = 40) and
those having acute rhinosinusitis (n = 10) were included.
Appropriate samples were processed for microbiological culture.
Blood samples were taken for PCT, CRP and TLC estimation.
Almost 34% of the patients were taking antibiotics at least
1 day prior to their consultation. Microbiological culture was
positive only in 38% of cases. The levels of PCT were
significantly higher in cases of acute suppurative tonsillitis as
compared to rhinosinusitis. The PCT levels correlated well with
CRP, TLC and degree of fever in tonsillitis cases. The levels of
CRP correlated well with the TLC levels in rhinosinusitis cases.
PCT and CRP levels were higher than the normal healthy
population in our patients. They can be used as a marker for
guiding antibiotic treatment in cases of upper respiratory tract
infection of bacterial origin.
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INTRODUCTION
In primary care setting, upper respiratory tract infections
(URIs) often presenting as sore throat and running nose
remains a very common cause for hospital visit.1,2 Many of
such cases are treated empirically with antibiotics and other
symptomatic medications without looking for etiology. This
leads to misuse of antibiotics as most of the URIs are viral
in origin and are usually self-limiting. A report by World
Health Organization (WHO) indicates that for every 100
respiratory infection incidence, only 20 require antibiotic
treatment.2
Among URIs acute tonsillitis and rhinosinusitis are most
commonly bacterial in origin and requires adequate
antibiotic treatment for early reminiscence and for
eradicating the bacterial pathogen from infected sinus in
cases of sinusitis.3,4 The most accurate way of confirming
an infectious cause would be bacteriological culture from

the clinical sample. But the sensitivity of a microbiological
culture is less and also it is time consuming so antibiotics
are started in most of the patients presenting with simple URIs
by the general physician. This leads to overuse of antibiotics,
which further compounds the development of resistance.5
Increased C-reactive protein (CRP) levels are being used
by some physicians to guide for antibiotic treatment in cases
of URIs.6 The level of procalcitonin (PCT) has been found
to be raised in systemic bacterial infection but remain low
in viral infection and inflammatory disease.7,8 Further, PCTbased therapeutic strategies have been shown to
substantially and safely reduce antibiotic use in patients less
severe lower respiratory tract infection or chronic
obstructive lung disease. 9,10 The question is whether
inflammatory markers such as PCT and CRP are effective
in initiating the antibiotic treatment as a primary diagnostic
tool in cases of URIs especially those of infectious origin.
There are limited studies on the evaluation of PCT as a
marker of localized infection as is seen in cases of URIs.
Thus, our study planned to evaluate the role of PCT and
CRP in patients with acute tonsillitis and rhinosinusitis for
guiding antibiotic treatment.
MATERIALS AND METHODS
The study was performed prospectively at the Balaji Action
Hospital, New Delhi, a tertiary care hospital and was
approved by the ethical committee of the hospital. An
informed consent was obtained from all the 50 patients
included in the study. The patients were divided into two
groups based on the clinical criteria as having acute
suppurative tonsillitis (n = 40) and rhinosinusitis (n = 10).
The study format was observational and not interventional,
none of the subjects were denied any treatment and they
were treated as per the set protocols of the hospital.
Selection Criteria
Diagnosis of acute suppurative tonsillitis was based on
redness of tonsils, pus point on tonsils, pain, difficulty in
swallowing with fever (>38.5°C) along with enlarged
cervical lymph nodes. Diagnosis of rhinosinusitis was based
on the presence of nasal blockage, congestion, postnasal
drip, pressure and facial pain accompanied by radiological
investigations according to the criteria of European
Rhinosinusitis Committee.11
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All patients were evaluated for their complaints and a
detailed medical history including the demographic details
was recorded in a performa. Local and systemic examination
was done as per the protocols. Appropriate samples which
included tonsillar swabs in case of acute suppurative
tonsillitis and aspirated pus from medial meatus from those
with rhinosinusitis were collected for bacteriological culture
and the patients were started on antimicrobial treatment.
Sample Collection and Analysis
The samples for bacteriological culture were processed as
per standard protocols. The identification of pathogens was
performed by standard microbiological methods and the
automated API system (BioMerieux, France). Susceptibility
to antimicrobial agent was determined by the disk diffusion
method as per the clinical and laboratory standards institute
(CLSI) guidelines.
Blood samples were obtained from all patients for
complete blood count including total leukocyte count (TLC),
CRP and PCT. PCT was measured semiquantitatively by a
rapid immunochromatographic kit as per the manufacturer’s
recommendations (BRAHMS PCT-Q test). The level of
0.5 ng/ml for PCT was taken as significant. CRP was
measured by Turbox-immunonephelometry method (Orion
diagnostic) along with 2-level control provided by
manufacturer. CRP value more than 10 mg/l was regarded
as elevated.

common bacterial agent isolated in 15 cases (30%) whereas
in another four patients Escherichia coli was isolated. Out
of 10 patients of rhinosinusitis only 30% (three patient)
showed a positive culture and 16 of 40 patients (40%) of
acute tonsillitis showed positive culture.
The mean level of CRP, PCT and TLC in both the groups
are as shown in Table 1. The level of PCT was significantly
higher in cases of acute suppurative tonsillitis as compared
to rhinosinusitis cases (p-value < 0.05) whereas the level of
CRP was significantly higher in cases of rhinosinusitis
(p < 0.01). No significant difference was noticed in the TLC
count between both the groups.
Table 1: The levels of PCT, CRP and TLC in cases of URIs
Biomarkers

Acute suppurative
tonsillitis (n = 40)

Rhinosinusitis
(n = 10)

p-value

1.8 ± 0.78
28.36 ± 12.47
18,900 ± 6,500

0.8 ± 0.2
44.8 ± 14.9
16,000 ± 4.2

<0.05
<0.01
>0.5

PCT
CRP
TLC

Pearson’s correlation test was done to find out the
correlation between different parameters predicting
infection. It was seen that blood PCT level showed
significant correlation with TLC (rs = 0.461, p < 0.01), CRP
(rs = 0.697, p < 0.01) and body temperature (rs = 0.630,
p < 0.01) in cases of tonsillitis whereas in cases of
rhinosinusitis significant correlation was seen only between
CRP levels and TLC (rs = 0.674, p < 0.05).

Statistical Analysis

DISCUSSION

Statistical analysis was carried out using SPSS for windows
19.0 software (SPSS Inc., Chicago, IL, USA). Data are
expressed in mean and range. The levels of PCT and CRP
were compared between the two groups. Normally
distributed data groups were compared by Student’s t-test
and correlation was computed using Pearson’s correlation
coefficient. For data that was not normally distributed
nonparametric tests, Wilcoxon signed rank and Spearman’s
rank coefficient test were applied (p-value < 0.05 was
considered significant).

Upper respiratory infections remain the most frequent cause
of visit to a physician or even the hospitals.1 They also
remain a very common cause of misuse of antibiotics as
most of the URIs are viral in origin. There is a decline in
the development of newer antibiotics in the market.5 Hence,
there is a need to develop valid tools to assist the clinicians
to control the development of resistance by limiting
excessive use of antibiotic. The gold standard for
differentiating bacterial from viral causes of URIs is
microbiological culture but the sensitivity is low. Etiological
differentiation based on clinical symptom score and
radiological investigation have not proven to be valid.12,13
Limited studies are available regarding the use of these
biomarkers in patients presenting with acute tonsillitis and
rhinosinusitis which are very prevalent community infection.
We studied biomarkers such as CRP, PCT and TLC to
see the diagnostic utility of these markers in such cases to
guide antibiotic treatment.
PCT is a prohormone with 116 amino acids and
molecular weight of 13 kDa.14,15 In the normal subjects the

RESULTS
The study comprised of 50 patients, 32 males and 18 females
with a median age of 33 years (range: 16-48 years). Fever
upon admission was seen in all the patients (100%). Almost
34% (17 out of 50) patients were taking antibiotic for at
least 1 day prior to first examination.
Of the 50 samples sent for culture sensitivity almost 62%
samples were sterile and only 38% (19/50) samples were
culture positive. Streptococcus species was the most
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circulating PCT concentration are low (<0.5 ng/ml).16 Many
studies have proven the role of PCT in diagnosing systemic
infection and even lower respiratory tract infections.17-19
The level of PCT increases with the onset of bacteremia in
response to bacterial endotoxin and other mediator such as
TNF-, IL-2, IL-6. 17,18 The exact role of PCT in
inflammation and the host response is not fully understood
but in severe infection serial measurement of PCT has been
shown as a predictor of mortality.20,21
CRP is an acute phase protein that rises at the time of
infection or inflammation.22 It is produced by hepatocyte
within 4 to 6 hours after onset of tissue injury. It is often
considered as a nonspecific marker for predicting
inflammatory conditions in the body.22
We observed that the mean level of PCT was 1.8 ± 0.78
ng/ml in cases of acute tonsillitis much higher than the levels
found in normal population (<0.5 ng/ml). The rising levels
of PCT correlated well with other markers such as CRP,
TLC and fever. That is with rising PCT levels the levels of
CRP and TLC increased. The levels also correlated
well with the disease severity as predicted by the rise of
body temperature seen in cases of acute suppurative
tonsillitis.
In case of rhinosinusitis, the mean level of PCT was
0.8 ± 0.2 ng/ml marginally higher than the normal population.
The levels of PCT did not correlate well with other markers
such as CRP and TLC. Although it was observed that as the
CRP levels increased the TLC also increased.
In the present study, PCT levels were higher than the
normal healthy population in cases of both acute
Suppurative tonsillitis as well as rhinosinusitis. This is in
contrast to few studies having shown a negative correlation
between PCT levels and localized infection such as that
seen in cases of URIs.22,23 Our study is in agreement to few
studies having shown the utility of PCT for guiding
antibiotic treatment in cases of lower and URIs.24,25 It was
seen that restricting antibiotics in a patient at a mean PCT
level of <0.25 ng/ml and advising antibiotic treatment in
patients with PCT > 0.25 ng/ml lead to almost 72% decrease
in antibiotic prescription rate in both upper and lower
respiratory tract infections.25
The limitation of our study was that bacterial etiology
could not be proved in 62% of the cases. This could be
because 17 (34%) patients had started antibiotic treatment
prior to sample collection so despite being bacterial in origin
the culture might have turned negative. This could be also
because other fastidious organisms like Mycoplasma
pneumoniae and Neisseria gonorrhoeae were not screened
for which also accounts for few cases of acute tonsillitis
and rhinosinusitis.

CONCLUSION
In view of increasing antimicrobial resistance worldwide,
it seems worthwhile to limit the use of antibiotics by using
appropriate biomarkers to differentiate the bacterial vs viral
etiology in one of the most common infections encountered
in clinical practice such as URIs. The present study
highlights the importance of using PCT levels as a marker
for deciding antibiotic use in patients of URIs. However,
the results are preliminary, not many studies are available
supporting this finding a larger study involving more number
of patients, and possibly covering different geographical
areas would be helpful to address these issues.
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