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Abstract 
Introduction: Chronic kidney disease is a gradual loss of kidney function with diabetes and hypertension as the leading cause. It is one of the 
systemic diseases that can affect the contents of salivary secretion. Saliva can indicate creatinine and urea levels in patients with chronic 
kidney disease which are the parameters that generally measured in blood samples. 
Aims: This study aimed to determine oral findings and to assess salivary creatinine and urea levels in chronic kidney disease patients on 
hemodialysis and those on conservative treatment. 
Materials and methods: 
A total of 90 subjects were included in this study, divided into three groups: 30 chronic kidney disease patients on hemodialysis; 30 chronic 
kidney disease patients on conservative treatment and 30 healthy participants. Oral examination was done for each participant with the oral 
manifestations were recorded in the case sheet. Creatinine was estimated in saliva samples by colorimetric method. Salivary urea level was 
measured by Roche - Cobas C 111 analyzer automatically. 
Results:  
Dry mouth, uremic fetor, taste change were the most common oral findings in chronic kidney disease patients. Creatinine and urea level was 
higher in both patients groups compared to control subjects, while there was no significant difference between chronic kidney disease patients 
on hemodialysis and those on conservative treatment regarding salivary creatinine and urea level.  
Conclusions: 
Salivary creatinine and salivary urea were higher in both chronic kidney disease patients on hemodialysis and on conservative treatment 
compared to control subjects.  
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INTRODUCTION 
        Chronic kidney disease (CKD) is a progressive reduction in 

kidney function (1), with the diabetes and hypertension are the 
most common related cause (2). 

       Chronic kidney disease is classified into five stages 
according to the level of proteinuria and kidney function which is 
measured by the estimated glomerular filtration rate (eGFR) 
which is derived from age, gender, race and serum creatinine 
concentration (3).  Patients develop End-Stage Renal Disease 
(ESRD) once bilateral deterioration of nephrons pass the point of 
compensation therefore; dialysis therapy and renal transplantation 
are life-saving procedures in these patients (4). 

        In hemodialysis, urea and other low molecular weight 
substances diffuse during interchange from the patient’s blood 
across an extra-corporal filtering /dialysis membrane into an 
electrolyte and pH balanced dialysis solution (5). The frequency 
and duration of dialysis are related to residual kidney function, 
protein intake, body size and tolerance to fluid elimination. 
Typically, patient undergoes hemodialysis three times per week, 
with each treatment session about three to four hours on standard 
dialysis units and slightly less time on high efficiency or high-flux 
dialysis units (6). 

      In studies of patients with kidney disease, up to 90% were 
found to have oral findings of uremia. Some of the presenting 
signs in renal patients were an ammonia-like taste and smell, 
gingivitis, stomatitis, reduced salivary flow, xerostomia, and 
parotitis (6). 

        Diminished erythropoietin and the resultant anemia lead to 
paleness of the oral mucosa. Impairment of platelet function is 
occur during uremia (7). This situation combined with the heparin 
use and other anticoagulants in hemodialysis, lead patients to 
become prone to ecchymosis, petechiae, and hemorrhages in the 
oral cavity (8). 

       Saliva is considered as a filtrate of the blood where different 
molecules pass through transcellular or paracellular routes 
(passive intracellular diffusion and active transport or 
extracellular ultrafiltration respectively) into saliva. As a result, 
saliva is equivalent to serum, therefore reflecting the 
physiological state of the body (9). 

      Numerous systemic diseases have been reported to cause 
marked and identifiable alterations in salivary secretion. CKD is 
one of these systemic diseases that can affect the salivary 
composition. Saliva can indicate creatinine and urea levels in 
patients with CKD which are the parameters generally measured 
in blood samples. Measurement of salivary creatinine and urea in 
patients with CKD offers several advantages that have been 
attributed to the saliva use as a diagnostic fluid (10). 

MATERIAL AND METHODS 
        A total of ninety (90) subjects were included in this study, 

divided into three groups: thirty patients with CKD on 
hemodialysis for at least 6 months ago; thirty patients with CKD 
on conservative treatment and thirty healthy control participants. 
This study was done at Al-kindey teaching hospital in Al-kindey 
dialysis center in Baghdad during the period from December 2017 
to the end of February 2018. 

       Patients were excluded from this study: Patients under 
chemotherapy or/and radiotherapy, patients undergo hemodialysis 
due to acute kidney failure or accident and hepatitis patients. 
   For all participants in this study, a case sheet was fulfilled 
including patients demography, risk factors, family history, 
medical history, history of present illness, investigations (serum 
creatinine and urea), oral manifestations and salivary parameters 
(salivary flow rate and PH). 

       Oral examination was done for each participant with the 
oral manifestations were recorded in the case sheet. 

       After oral examination, saliva was collected from all 
individuals under the same conditions and each participant was 
instructed to rinse and wash his/her mouth with distilled water 
before saliva collection. Saliva was collected before meal or at 
least one hour after meal by spitting method for about 5-minutes. 
Sampling sessions limited to the hours between 9:00 and 11:00 
AM to minimize the effect of diurnal variations. 

      The samples was identified by a code number during the 
time of sample collection and processing. After collection of 
saliva samples, they were placed in a small cooler box to stop 
growth of bacteria and then, centrifuged at 3000 rpm for 10 
minutes (11). The clear supernatant was taken and stored at -20°C 
until the time of analysis. 
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          Creatinine was estimated in saliva samples by colorimetric 
method using randox creatinine manual kit and biolabo - kenza 
max biochemistry analyzer. Salivary urea was measured by Roche 
- Cobas C 111 analyzer automatically by using cobas ureal kit. 
Statistical analysis: 
           Statistical analysis was performed with SPSS (Statistical 
Package for Social Sciences; Version 21). Descriptive statistical 
analysis, contingency coefficient, student T-test, Analysis of 
Variance (ANOVA), Post-hoc (LSD and Dunnett T3) tests and 
Person Correlation Coefficient (r) were used in this study.  P ˂ 
0.05 significant;  P ˂ 0.01 highly significant;  P ˃ 0.05 non-
significant. 
 

RESULTS: 
Demography  
          The age range at first presentation was 25-75 years with an 
overall mean age of 49.6 years. Forty six of them were males with 
a mean age of 47.8 and 44 of them were females with a mean age 
of 51.4. Thirty patients were with CKD on hemodialysis with an 
age range of 37-75 years and a mean age of 55.3. Seventeen of 
them were males and 13 were females, other thirty patients were 
with CKD on conservative treatment with an age range of 25-75 
years and a mean of 49.3. Sixteen of them were males and 14 
were females and thirty healthy subjects with an age range of 27-
63 years and a mean of 44.2. Thirteen of them were males and 17 
were females.  
           A statistical analysis using contingency coefficient 
revealed that there was no significant difference in relation to age 
(P= 0.06) or gender (P= 0.056) among study groups.  
           Regarding occupation, thirty one (34.4%) of the 
participants were retired followed by 24 (26.67%) were 
unemployed then 22 (24.4%) were workers and 13 (14.4%) were 
officers. 
 In CKD patients on hemodialysis, the majority were unemployed 
13 (43.3%) followed by 9 (30%) were retired, 4 (13.3%) were 
workers and 4 (13.3%) were officers. In those on conservative 
treatment most of them were retired 14 (46.6%) followed by 10 
(33.3%) were workers, 3 (10%) were unemployed and 3 (10%) 
were officers. 
In control group, 8 (26.6%) were retired, 8 (26.6%) were 
unemployed, 8 (26.6%) were workers and 6 (20%) were officers.  
         A statistical analysis using contingency coefficient showed 
that there was no significant difference among study groups 
regarding occupation ( P = 0.06). 
        Considering marital status, married participants were the 
most common (67) followed by single (16), widowed (5) and 
divorced (2). 
In CKD patients on hemodialysis, the majority were married 27 
(90%) and 3 (10%) were single. In those on conservative 
treatment, 19 (63.3%) were married followed by 6 (20%) were 
single, 3 (10%) were widowed and 2(6.6%) were divorced. 
In control group, 21 (70) were married followed 7 (23.3%) were 
single and 2 (6.6%) were widowed. 
Also, there was no significant difference among study groups 
considering marital status ( P = 0.21). 
Oral manifestations: 
         Figure (1) and figure (2) showed the oral manifestations in 
CKD patients on hemodialysis and those on conservative 
treatments. 
In CKD on hemodialysis, uremic fetor was seen in 15 (50%) 
followed by dry mouth in 14 (46.6%), taste change in 13 (43.3%), 
Pale oral mucosa in 12 (40%), aphthus ulceration in 7 (23.3%), 
gingival enlargement in 4 (13.3%), burning sensation in 2 (6.6%) 
and angular cheilitis in 1 (3.3%) of patients. 
In those on conservative treatment, taste change was seen in 14 
(46.6%) followed by dry mouth in 11 (36.6%), uremic fetor in 10 
(33.3%), Pale oral mucosa in 6 (20%), aphthus ulceration in 5 

(16.6%), gingival enlargement in 5 (16.6%), burning sensation in 
3 (10%) and angular cheilitis in 1 (3.3%) of patients. 
No significant differences were found in oral manifestations 
between CKD patients on hemodialysis and CKD patients with 
conservative treatment; tables (1). 
 

 
Figure (1): Oral manifestations in CKD patients on hemodialysis. 

 

 
Figure (2): Oral manifestations in CKD patients with conservative 

treatment. 
Laboratory findings: 
Salivary and serum creatinine 
           Figure (3) shows the mean serum and salivary creatinine in 
CKD patients on hemodialysis and on conservative treatment with 
salivary creatinine in control group. 

There was a significant difference in salivary creatinine 
of CKD patients on hemodialysis, those on conservative treatment 
and control group using ANOVA test; table (2). 
Using post hoc (LSD) test, there was a significant increase in 
salivary creatinine level in both CKD patients on hemodialysis 
and those on conservative treatment compared to control group 
(p= 0.00, p= 0.00). While, no significant salivary creatinine 
difference was found between patients on hemodialysis and those 
on conservative treatment (p= 0.90). 
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Using T test, no significant difference in serum creatinine of CKD 
patients on hemodialysis and those with conservative treatment 
(p= 0.06). 
 
3.3.2. Salivary and blood urea: 
          Figure (4) shows the mean blood and salivary urea in CKD 
patients on hemodialysis and on conservative treatment with 
salivary urea in control group. 
          A statistical analysis using ANOVA test showed that there 
was a significant difference among salivary urea of CKD patients 
on hemodialysis, those on conservative treatment and control 
group; table (3). 

Using a post hoc (Dunnett T3) test, there was a 
significant increase in salivary urea level in both CKD patients on 
hemodialysis and those on conservative treatment compared to 

control group ( P = 0.00, P = 0.00). While, there was no 
significant salivary urea difference was seen between patients on 
hemodialysis and those on conservative treatment ( P = 0.35).  
Using T-test, there was no significant difference between CKD on 
hemodialysis and those on conservative treatment regarding blood 
urea levels ( P = 0.94). 
 
Correlation coefficient 
          There was a significant positive correlation between 
salivary creatinine and serum creatinine in both CKD patients on 
hemodialysis (r= 0.770, p= 0.00) and those on conservative 
treatment (r= 0.932, p= 0.00); Also, a significant positive 
correlation between salivary urea and blood urea in CKD patients 
on hemodialysis (r= 0.860. p= 0.00) and those on conservative 
treatment (r= 0.858, p= 0.00); table (4). 

 
Table (1): Oral manifestations in CKD patients on hemodialysis and those on conservative treatment with contingency coefficient. 

P value C.C Group  CKD CKD (HD) 
0.432 
NS 0.101 11 (36.6%%) 14 (46.6%) No. (%) Dry mouth 

0.190 
NS 0.16 10 (33.3%) 15 (50%) No. (%) Uremic fetor 

0.795 
NS 0.03 14 (46.6%) 13 (43.3%) No. (%) Taste change 

0.091 
NS 0.21 6 (20%) 12 (40%) No. (%) Pale oral mucosa 

0.519 
NS 0.08 5 (16.6%) 7 (23.3%) No. (%) Aphthus ulceration 

0.718 
NS 0.04 5 (16.6%%) 4 (13.3%) No. (%) Gingival enlargement 

0.640 
NS 0.060 3 (10%) 2 (6.6%) No. (%) Burning sensation 

1.00 
NS 0.00 1 (3.3%) 1 (3.3%) No. (%) Angular cheilitis 

C.C: contingency coefficient 
CKD (HD): chronic kidney disease on hemodialysis 
CKD: chronic kidney disease on conservative treatment 
 

 
Figure (3): Mean serum and salivary creatinine in CKD patients and control group. 

 
Table (2): Mean salivary creatinine of study groups with ANOVA test. 
F: ANOVA 
CKD (HD): chronic kidney disease on hemodialysis 

CKD: chronic kidney disease on conservative treatment 
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Figure (4): Mean blood and salivary urea in CKD patients and control group. 
 
 

Table (3): Mean salivary urea of study groups with ANOVA test. 

F: ANOVA 
CKD (HD): chronic kidney disease on hemodialysis 
CKD: chronic kidney disease on conservative treatment 
 

Table (4): Correlation between salivary creatinine and serum creatinine; salivary urea and blood urea in CKD patients. 
Blood urea serum Creatinine  Variable Groups 

 0.770 r Salivary creatinine 
CKD (HD) 0.000 P 

0.860  r Salivary urea 0.000 P 

 0.932 r Salivary creatinine 
CKD 0.000 P 

0.858  r Salivary urea 0.000 P 
 

DISCUSSION 
          Many oral manifestations were seen in both patients' 
groups. Dry mouth was seen in 46.67% of CKD patients on 
hemodialysis, this is in agreement with Honarmand et al. (12) who 
observed 46.7% of hemodialysis patients with xerostomia, but 
lower than that reported in study conducted by Patil et al. (13) 
who found 91% of patients were with dry mouth. 
 In CKD patients on conservative treatment, 36.6% was found 
with dry mouth, this is lower than that reported by Belazelkovska 
et al. (14) who fonud 73.3% of patients were with dry mouth.  
Dry mouth may be caused by direct gland involvement, fluid 
restriction, use of medications and mouth breathing (15).  
       Regarding uremic fetor, 50% of CKD patients on 
hemodialysis were with uremic fetor. This is almost similar to 
other studies (16, 17) that mentioned 48.5% and 45% of patients 
were with uremic breath, respectively.  
A study done by Ahmed et al. (15) reported that 66 % of patients 
were with uremic fetor which is more than what was found in 
current study.  
Patients on conservative treatment, 33.3% were with uremic fetor 
which is more than that reported by Belazelkovska  et al. (14) 
who was observed 26.6% of patients with uremic fetor.  
Uremic fetor, an ammoniacal odor typical of uremic patients, 
caused by high urea level in the saliva which is decomposed to 
ammonia by urease. In addition, oral malodor also result from 

neglected oral hygiene due to the chronic nature of the disease 
(18). 
          In relation to taste change, 43.3% of CKD patients on 
hemodialysis suffered from taste change. This is almost similar to 
study done by de la Rosa García  et al. (16) who reported 45.5% 
of patients were with unpleasant taste and exactly similar to 
Honarmand et al. (12) who observed 43.3% of patients 
complaining from altered taste.  
In those on conservative treatment, 46.6% were with taste change, 
which is more than that reported by other studies (14, 19) which 
was 26.66% and 26%, respectively. 
Metallic taste in uremic patients has been reported to be due to 
urea concentration in the saliva and its subsequent decomposition 
to ammonia and carbon dioxide by urease. The taste change can 
also be due to the use of medication, metabolic disturbance, 
diminished taste buds number and changes in the salivary flow 
and composition. Another study reported that high urea levels, 
dimethyl and trimethyl amines and low levels of zinc might be 
associated with decreased taste perception in uremic patients (20, 
21). 
          Concerning pale oral mucosa, 40% of CKD patients on 
hemodialysis were with pale oral mucosa. This was almost similar 
to what was reported in study done by Honarmand et al. (12) who 
found 42.2% of patients were with pale oral mucosa.  Patil  et al. 
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(13) mentioned that 87% of patients were with pale oral mucosa, 
this is more than twice the findings of current study. 
 In those on conservative treatment, 20% were with pale oral 
mucosa. This is almost similar to study done by Oyetola  et al. 
(19) who found 24% and half in frequency than in a study done by 
Belazelkovska et al. (14) who found that 53.3% of patients were 
with from mucosal pallor. 
Pale oral mucosa secondary to anemia mainly developed due to 
inability of the failing kidneys to produce erythropoietin, loss of 
red blood cells through dialysis, reduced red blood cells survival 
time and their early destruction and, in some cases, from 
malnutrition (22, 13). 
        Regarding aphthus ulceration, 23.3% of CKD patients on 
hemodialysis complained from aphthus ulceration, which is more 
than those reported in a study done by Ahmed  et al. (15) who 
reported 2.8% 
In those on conservative treatment, 16.6% were with aphthus 
ulceration. This is more than those mentioned in study performed 
by Oyetola  et al. (19) who reported 2%. 
It is well known that aphthus ulcers may occur due to 
psychological stress of CKD patients especially those on 
hemodialysis, impaired immune system or nutritional problems 
such as folic acid or iron deficiency. 
         Concerning gingival enlargement, 13.3% of CKD patients 
on hemodialysis were with gingival enlargement in this study. 
Ahmed et al. (15) found that 33.9% of hemodialysis patients were 
with gingival enlargement which is more than those in current 
study.  
While in those on conservative treatment, 16.6 % of patients 
complained from gingival enlargement. This is inconsistent with 
Belazelkovska  et al. (14) who reported that there was no CKD 
patients on conservative treatment with gingival enlargement. 
Such enlargement can be induced by calcium channel blockers 
(nifedipine, amlodipine, verapamil, diltiazem) used for 
management of hypertension in CKD patients. The condition in 
turn may be aggravated by the neglected oral care (18). 
          In relation to burning sensation, 6.6% of hemodialysis 
patients suffered from burning sensation. This is lower than those 
mentioned in a study done by Ahmed et al. (15) who reported 
25.7%. 
In those on conservative treatment, 10% were with burning 
sensation, this finding disagrees with Belazelkovska  et al. (14) 
who reported that there was no patients on conservative treatment 
complained from burning sensation.  
Predominant reasons for the complaining of burning sensation are 
xerostomia, the presence of candidiasis, prolonged clearance of 
medications as well as vitamin deficiency (14). 
         Regarding of angular cheilitis, 3.3% of hemodialysis 
patients complained from angular cheilitis. This is almost similar 
to that reported in study conducted by Murali et al. (23) who 
found 5%. Another study done by Ali  et al. (17) found 29% of 
patients were with angular cheilitis. 
In those on conservative treatment, also 3.3% were with angular 
cheilitis. Belazelkovska  et al. (14) found 46.6% of patients 
suffered from angular cheilitis which is much more than those in 
the current study.  
It has been found that angular cheilitis associated with candida 
infection and anemia (15; 24). 
No significant difference between CKD patients on hemodialysis 
and those on conservative treatment regarding all oral 
manifestations.  
A few studies investigating oral manifestations in CKD patients 
on different treatment modality.    
Belazelkovska  et al. (14) reported that there was a significant 
difference between hemodialysis patients and those on 
conservative treatment concerning uremic fetor, burning sensation 

and pale oral mucosa. This is inconsistent with the findings of the 
current study. 
        In the current study, a significant difference in salivary 
creatinine and urea among study groups was seen. There was a 
significant increase in salivary creatinine and urea level in both 
patients groups compared to control group. This Is in agreement 
with other studies which reported that a salivary creatinine and 
urea level in CKD patients is higher compared to control group (1, 
9, 10, 25, 26). While no significant difference between the two 
patients groups regarding both salivary creatinine and urea. 
Also, no significant difference in serum creatinine and urea 
between the two patients groups. 
Increased salivary concentration may be due to increased serum 
concentration which creates a concentration gradient which in turn 
increases the diffusion of creatinine and urea from serum to saliva 
in CKD patients. It is also possible that high level of creatinine 
and urea in saliva may be an alternative route of excretion in 
compromised kidney function state (27, 28). 
         The present study showed that there was a significant 
positive correlation between salivary creatinine and urea and 
serum creatinine and urea levels, respectively in both patients 
groups. This is in agreement with other studies which reported 
that the levels of creatinine and urea in both saliva and serum 
were positively correlated in CKD patients (9, 10, 25, 26, 28, 29). 
This study supported the fact that whenever there was an increase 
in serum creatinine and blood urea, there would be concomitant 
increase in salivary creatinine and urea also. 

CONCLUSIONS 
1. Oral manifestations such as dry mouth, uremic fetor and taste 
change are the most common oral findings in CKD patients. Pale 
oral mucosa, aphthus ulceration, gingival enlargement, burning 
sensation and angular cheilitis are also seen in CKD patients.  
2. Salivary creatinine and urea is higher in CKD patients on 
hemodialysis and those on conservative treatment compared to 
healthy subjects.   
3. A significant positive correlations between salivary and blood 
creatinine as well as salivary and blood urea in CKD patients. 
Hence, saliva could be used as alternative noninvasive method for 
diagnosis and monitoring of CKD. 
4. Patients with CKD need comprehensive professional oral care 
and self-care instructions. 

 
REFERENCES: 

1-Venkatapathy R., Govindarajan V., Oza N., Parameswaran S., 
Pennagaram Dhanasekaran B. and Prashad KV. (2014)Salivary 
creatinine estimation as an alternative to serum creatinine in chronic 
kidney disease patients. International journal of nephrology.  . 

2- Levey A ., Eckardt K ., Tsukamoto Y., Levin A., Coresh J., Rossert J., 
Zeeuw D ., Hostetter T ., Lameire N. and Eknoyan G. 
(2005)Definition and classification of chronic kidney disease: a 
position statement from Kidney Disease: Improving Global 
Outcomes (KDIGO). Kidney international.   1;67(6):2089-100. 

3- Levin A., Stevens P ., Bilous R ., Coresh J., De Francisco AL, De Jong 
P ., Griffith K ., Hemmelgarn B ., Iseki K., Lamb E . and Levey A 
..(2012) Kidney Disease: Improving Global Outcomes (KDIGO) 
CKD Work Group. KDIGO  clinical practice guideline for the 
evaluation and management of chronic kidney disease. Kidney 
International Supplements.   1;3(1):1-50. 

4- Dağ A., Fırat E ., Kadiroğlu A ., Kale E., Yılmaz M ..(2010) 
Significance of elevated gingival crevicular fluid tumor necrosis 
factor‐α and interleukin‐8 levels in chronic hemodialysis patients 
with periodontal disease. Journal of periodontal research.  
;45(4):445-50. 

5- Craig RG.(2008) Interactions between chronic renal disease and 
periodontal disease. Oral Diseases.  ;14(1):1-7. 

6-Glick M. and Feagans W ..(2015) Burket's Oral Medicine, ed 12. 
Shelton, People's Medical publishing house-USA;  . 

7- Boccardo P., Remuzzi G., Galbusera M. (2004)Platelet dysfunction in 
renal failure. InSeminars in thrombosis and hemostasis   (Vol. 30, 

Ithar kareem salim et al /J. Pharm. Sci. & Res. Vol. 10(12), 2018, 3299-3304

3303



No. 05, pp. 579-589).  04 by Thieme Medical Publishers, Inc., 333 
Seventh Avenue, New York, NY 10001, USA. 

8- Seraj B., Ahmadi R., Ramezani N., Mashayekhi A., Ahmadi M.
(2011)Oro-dental health status and salivary characteristics in
children with chronic renal failure. Journal of dentistry (Tehran, 
Iran).  8(3):146. 

9-Bagalad B ., Mohankumar K ., Madhushankari G ., Donoghue M.,
Kuberappa P .. (2017)Diagnostic accuracy of salivary creatinine, 
urea, and potassium levels to assess dialysis need in renal failure 
patients. Dental research journal.  ;14(1):13. 

10- Lasisi T ., Raji Y . and Salako B .(2016) Salivary creatinine and urea
analysis in patients with chronic kidney disease: a case control study.
BMC nephrology.  ;17(1):10. 

11- Lasisi T ., Duru M . and Lawal B (2015). Salivary Secretion and
Composition in Malaria: A Case-control Study. Nigerian Journal of
Physiological Sciences.  ;30(1-2):119-23. 

12- Honarmand M., Farhad-Mollashahi L., Nakhaee A. and Sargolzaie 
F.(2017) Oral manifestation and salivary changes in renal patients
undergoing hemodialysis. Journal of clinical and experimental
dentistry.  ;9(2):e207. 

13- Patil S., Khaandelwal .S, Doni B., Rahuman F. and Kaswan S.. Oral
(2012)manifestations in chronic renal failure patients attending two
hospitals in North Karnataka, India. Oral Health Dent Manag.
;11(3):100-6. 

14-Belazelkovska A., Popovska M., Spasovski G., Belazelkovska Z.,
Minovska A. and Mitic K. (2013)Oral changes in patients with
chronic renal failure. Romanian Journal of Oral Rehabilitation.  
;5(2):104-12. 

15- Ahmed K ., Mahmood M ., Abdulraheam R . and Ahmed S ..(2015)
Oral and Dental Findings in Patients with End Stage Renal Disease
Undergoing Maintenance Hemodialysis in Sulaimani City. J. 
Interdiscipl Med. Dent. Sci.  ;3(182):2. 

16- de la Rosa García E., Padilla A ., Romo S ., Ramírez M .(2006) Oral
mucosa symptoms, signs and lesions, in end stage renal disease and
non-end stage renal disease diabetic patients. Medicina oral,
patología oral y cirugía bucal. Ed. inglesa.  ;11(6):3.

17- Ali U., Nagi A. and Naseem N. (2015)ORAL MANIFESTATIONS
OF CHRONIC KIDNEY DISEASE. Pakistan Oral & Dental
Journal.   1;35(3).

18- Kaushik A., Reddy S ., Umesh L., Devi B ., Santana N., Rakesh N.
(2013)Oral and salivary changes among renal patients undergoing
hemodialysis: A cross-sectional study. Indian journal of nephrology.
;23(2):125. 

19- Oyetola E., Owotade F., Agbelusi G., Fatusi O. and Sanusi A (2015).
Oral findings in chronic kidney disease: implications for
management in developing countries. BMC Oral Health.  ;15(1):24. 

20- Asha V., Latha S., Pai A, Srinivas K. and Ganapathy K . (2012)Oral
manifestations in diabetic and nondiabetic chronic renal failure 
patients on hemodialysis. J. Indian Acad .Oral Med. Radiol.
1;24(4):274-9. 

21- Kuravatti S., David M . and Indira A (2016). Oral manifestations of
chronic kidney disease-an overview. Int. J. Contemp. Med .Res.
;3:1149-52. 

22- Anuradha BR, Katta S, Kode VS, Praveena C, Sathe N, Sandeep N,
Penumarty S. Oral and salivary changes in patients with chronic
kidney disease: A clinical and biochemical study. Journal of Indian
Society of periodontology. 2015 May;19(3):297. 

23- Murali P, Narasimhan M, Periasamy S, chelvan Harikrishnan T. A
comparison of oral and dental manifestations in diabetic and non-
diabetic uremic patients receiving hemodialysis. Journal of oral and
maxillofacial pathology: JOMFP. 2012 Sep;16(3):374. 

24-Oza, N. and Doshi, J.J., 2017. Angular cheilitis: A clinical and
microbial study. Indian Journal of Dental Research, 28(6), p.661.

25- Bader RS, Kora MA, El-Shalakany AH, Mashal BS. Clinical
significance of saliva urea and creatinine levels in patients with
chronic kidney disease. Menoufia Medical Journal. 2015 Apr
1;28(2):406. 

26- Yajamanam N, Vinapamula KS, Sivakumar V, Bitla AR, Rao PS.
Utility of saliva as a sample to assess renal function and estimated
glomerular filtration rate. Saudi Journal of Kidney Diseases and
Transplantation. 2016 Mar 1;27(2):312. 

27- Nakhjavani YB, Bayramy A. The dental and oral status of children
with chronic renal failure. Journal of Indian Society of Pedodontics
and Preventive Dentistry. 2007 Jan 1;25(1):7. 

28-Chand G, Jyoti P, Mahajan M, Neki NS. Correlation of Salivary Urea
and Salivary Creatinine with Blood Urea and Serum Creatinine in
Patients with Chronic Kidney Disease. International Journal of 
Current Medical and Pharmaceutical Research. 2018;4(1):2896-
2900. 

29- Pandya D, Nagrajappa AK, Ravi KS. Assessment and correlation of
urea and creatinine levels in saliva and serum of patients with
chronic kidney disease, diabetes and hypertension–a research study.
Journal of clinical and diagnostic research: JCDR. 2016
Oct;10(10):ZC58. 

Ithar kareem salim et al /J. Pharm. Sci. & Res. Vol. 10(12), 2018, 3299-3304

3304




