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Aim: To investigate manifestations of oral and ocular dryness and cytokine profiles of tears and saliva 

in head and neck cancer (HNC) patients after radiotherapy, in comparison with healthy controls. 

Methods: Twenty-nine patients (64±10 years, 32±18 months past radiation), and 30 age and gender-

matched controls (58±17 years) were recruited. Oral Health Impact Profile-14 (OHIP-14) was used to 

measure oral health-related quality of life (OHRQoL), and Shortened Xerostomia Inventory 

Questionnaire (SXI) and Ocular Surface Disease Index (OSDI) as indicators of subjective oral and 

ocular dryness. Oral examinations included the clinical oral dryness score (CODS) and unstimulated 

(UWS) salivary secretion. Ocular examinations included tear film break-up time, Schirmer test and 

ocular surface staining. Cytokine profiles in saliva and tears were investigated using immunoassay 

technology (Bio-Plex xMap; Luminex Corp., US).  

Mann-Whitney U test was performed and correlations were tested using Spearman's rho. P-values 

<0.05 were considered significant. Results are presented as means±SD. 

Results: Summated OHIP-14 scores were significantly higher in patients (18.3±12.6 and 1.2±2.1, 

p<0.001). Patients had pronounced oral subjective and objective findings when compared to 

controls; SXI (11.9±2.5 and 6.0±1.0, p<0.001), CODS (5.9±1.9 vs 1.6±1.6, p<0.001), and UWS (0.1±0.1 

ml/min vs. 0.3±0.2 ml/min, p<0.001). Patients reported more dry eye problems; OSDI (8.6±8.2 vs. 

3.1±3.4, p=0.014), while clinical ocular parameters did not differ between groups. Cytokines CX3CL1 

and CXCL1 were significantly elevated in patients’ saliva. Elevated levels of the immunoregulatory 

cytokines CX3CL1 and CXCL1 in patients’ saliva correlated with clinical oral manifestations; CODS 

(r=0.486, p<0.009 and r=0.760, p<0.001, respectively) and UWS (r=-0.420, p<0.026 and r=-0.433, 

p<0.021, respectively). Reduced levels of cytokine CCL21 in patient tears correlated with OSDI 

(r=0.385, p<0.047). 

Conclusion: HNC-patients treated with radiotherapy experience late effects in terms of reduced 

OHRQoL, oral and ocular dryness and hyposalivation. Significantly elevated immunoregulatory 

cytokine levels were detected in patients’ saliva, where these cytokines correlated with clinical oral 

manifestations. 


