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Abstract 
 

C –reactive protein (CRP), an acute-phase reactant and a non-specific indicator of inflam-
mation, has been identified as a saliva-based inflammatory biomarker. The objective of the 
study was to estimate salivary CRP levels in patients with acute urticaria. The study in-
cluded 25 patients diagnosed with acute urticaria and 20 healthy age, sex- matched controls. 
CRP levels in saliva were estimated using an Enzyme- Linked ImmunoSorbent Assay me-
thod with enhanced sensitivity. Saliva CRP levels were significantly elevated in patients 
with acute urticaria compared to healthy controls (p < 0.0005). The rise in salivary CRP 
level observed in acute urticaria conceivably reflects the presence of an underlying acute 
phase inflammatory process. Saliva CRP levels appear to have the potential to serve as non-
invasive markers of systemic inflammatory status in patients with acute urticaria.   
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Introduction 
 
Acute urticaria is a common skin disorder, characterized 
by erythematous, circumscribed, and pruritic wheals, of 
less than 6 weeks duration. The skin lesions are the result 
of mediator release from cutaneous mast cells [1, 2]. C-
reactive protein (CRP), the prototypical acute-phase reac-
tant to infections and inflammation in human beings, has 
been used as a non-specific clinical indicator of acute in-
fections and response to treatment, and to assess systemic 
inflammatory status in chronic diseases [3, 4]. Previous 
studies have revealed elevated serum CRP levels in pa-
tients with acute urticaria [5, 6] but, data on saliva CRP 
levels in acute urticaria, are lacking. Saliva has been 
shown to contain systemically-derived biomarkers of in-
fectious diseases [7, 8]. Saliva assay systems however, 
require high sensitivities for the detection of biomarkers 
present at low, but still patho-physiologically relevant, 
concentrations in saliva.  In the present study a newly 
developed Enzyme- Linked ImmunoSorbent Assay (ELI-
SA) method with a low limit of detection for CRP was 
used for its estimation in saliva. Use of saliva for CRP 
estimations in acute urticaria, represents a non invasive 
and novel approach for inflammation assessment. The 

objective of the present study was to estimate saliva CRP 
levels in patients with acute urticaria.  
Materials and Methods 
 
Study group: Patients were recruited from K.S. Hegde 
Charitable Hospital, Deralakatte, Mangalore, Karnataka, 
India. The study comprised 25 patients (15 M, 10 F; age 
range, 18–55) diagnosed with acute urticaria. All subjects 
had disease duration of less than 6 weeks. Only patients 
on whom actual urticarial lesions were observed were 
included.  
 
Control group: It consisted of 20, age and sex- matched 
healthy subjects.  
Exclusion criteria for the study were- chronic urticaria, 
urticaria-vasculitis, existence of any comorbid cardiac, 
autoimmune, infectious, musculoskeletal or malignant 
disease, oral disease, alcohol abuse, pregnancy, lactation 
and a recent history of operation or trauma. No individual 
was following any drug regimen.  
 
Ethics 
The procedures followed were in accordance with the 
ethical standards of the Institutional Human Ethics Com-
mittee and with the Helsinki Declaration. The study was 
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approved by the Institutional Ethics Committee. Before 
initiation of the study, voluntary consent was obtained 
from each subject.  
Collection of saliva samples 
Unstimulated, whole saliva was collected by passive 
drooling as described previously [9] at least 2 hours after 
any food intake. Briefly, after 3 - 4 rinses of the mouth 
with water, saliva was allowed to accumulate in the floor 
of the mouth for approximately 2 min and repeatedly ex-
pectorated into an ice-chilled polypropylene vial to collect 
about 2 ml. Following collection the samples were stored 
below -20º C until their analyses.  
 
Estimation of C-reactive protein in saliva 
The concentration of CRP in saliva was estimated by En-
zyme- Linked ImmunoSorbent Assay (ELISA) using Sa-
limetrics C- reactive protein ELISA kit (PA, USA). 
 
Statistical analysis 
Data were analyzed with SPSS-17.00 using Student’s t 
test (unpaired). P values lower than 0.05 were considered 
to be statistically significant.  
 
Results  
 
Mean value for saliva CRP concentrations in acute urti-
caria patients was significantly high when compared to 
the control group (Table 1).  
 
Table 1: Saliva CRP levels in acute urticaria patients 
and control groups 
 
          Group               CRP μg/ L 

 
      Acute urticaria 
      (n = 25) 

           6.818  ± 1.295 a

      Control 
      (n = 20)     

           0.817 ±  0.352 
 

Data are reported as Mean ± SD  
P < 0.05 is considered to be statistically significant 
aP < 0.0005; compared with control values 
 
Discussion 
 
Elevated saliva CRP levels in acute urticaria patients 
demonstrated in our study in the apparent absence of oral, 
infectious or inflammatory comorbidities, reflect underly-
ing acute phase reactions in these patients. These results 
of CRP in saliva are in concordance with previous reports 
of elevated serum CRP levels in patients with acute urti-
caria [6] and in recurrent urticaria [10]. According to the 
knowledge of the authors in this study, there are no other 
reports in literature, on CRP estimations in saliva of acute 
urticaria patients. Rise in CRP levels demonstrated in pa-
tients with acute urticaria could be related to previously 

described elevations of serum interleukin 6 (IL6), a cyto-
kine felt to be key in promoting CRP elevations [5].  
 
Regarding the matter of association between serum and 
saliva CRP levels, positive correlation between porcine 
serum and salivary CRP, has been previously reported 
[11]. C-reactive protein in human saliva measured by ap-
plication of a microchip assay system also showed posi-
tive correlation with serum CRP estimated by ELISA 
[12]. Increased serum CRP levels in patients with acute 
urticaria described in previous reports [5, 6] and salivary 
CRP levels demonstrated in our study, presumably indi-
cate a positive association between the levels.  
 
The concentrations of most molecules present in saliva 
are usually one tenth to one thousandth of those in blood 
[7].   The estimated mean value for saliva CRP concentra-
tion in acute urticaria in the present study (6.818 μg/ L; 
Table 1), is observed to be approximately 2000-fold lower 
than the previously reported mean value for serum CRP in 
recurrent urticaria (13.9 mg/ L) [10]. 
 
The acute phase reaction is in most circumstances a good 
indicator of inflammatory activity and tissue damage. 
CRP is a direct and quantitative measure for the acute 
phase reaction and due to its fast kinetics provides ade-
quate information of the actual situation. Therefore, al-
though CRP is a non - specific marker of an inflammatory 
process, it can be used as a ‘screening’ indicator for early 
assessment of inflammatory status of the patients and to 
stratify risks for further follow-up or investigation by 
more specific tests. Saliva-based CRP estimation in pa-
tients is advantageous as collection of saliva may be done 
by procedures that are considered to be non-invasive, 
painless and convenient. 
 
In the present study we have demonstrated significantly 
increased CRP levels in saliva of acute urticaria patients 
compared to healthy controls. The rise in salivary CRP 
level observed in acute urticaria conceivably reflects the 
presence of an underlying acute phase inflammatory 
process. Saliva CRP levels appear to have the potential to 
serve as markers of systemic inflammatory status in pa-
tients with acute urticaria.   
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