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Abstract 
Background: The study aimed to assess oropharyngeal and otorhinolaryngological changes in end stage renal disea-
se (ESRD) patients undergoing hemodialysis and correlate the findings to renal functions. 
Material and Methods: This case-control study compared oral and otorhinolaryngological findings in 85 patients 
with (ESRD) on maintenance hemodialysis to age and sex matched 85 healthy controls. Frequencies of findings 
were calculated and compared and correlation between biochemical and the oral health parameters in case group 
was determined using T-test, chi-square and Pearson correlation test (significance were set at P<0.05). 
Results: The frequency of oral signs and mucosal symptoms were significantly higher among ESRD compared to 
healthy controls. Dry mouth (34.12%), bad odour (32.94%), increased tongue coating (50.59%) and pale mucosa 
(45.88%) were the most commonly reported. Otorhinolaryngological findings was higher in cases than in controls, 
with otomycosis (10.59%) and allergic rhinitis (5.88%) being the most frequent findings. Serum creatinine and 
blood urea mean levels were higher in ESRD patients with oral and otorhinolaryngological findings compared to 
those without findings.
Conclusions: Oral and nasal manifestations in patients with ESRD on maintenance hemodialysis were significantly 
higher in comparison to healthy individuals and were related to their serum creatinine and blood urea mean levels. 
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Introduction
The sequalae of primary renal disease or systemic di-
seases with renal involvement with loss of kidney func-
tion is a final syndrome called End Stage Renal Disea-
se (ESRD), causing manifestations involving virtually 
every system and characterized by a profound alteration 
of water, electrolyte, and acid-base homeostasis, as well 
as retention of uremic toxins, especially protein catabo-
lism nitrogen waste products (1).
Various signs and symptoms are presented in patients 
with ESRD, reflecting the improper kidney’s functions 
(2), or adverse drug reactions in every organ system (3).
A wide variety of oropharyngeal manifestations and 
symptoms have been documented in these patients by 
several authors including halitosis, xerostomia, perio-
dontitis, dysgeusia, candidiasis, parotitis, abnormal lip 
pigmentation, burning mouth sensation and ulcerations 
(4-6). Determination and identification of these chan-
ges in the oral cavity will improve the quality of life in 
these patients. Furthermore, it is important to consider 
patients with ESRD on maintenance hemodialysis (HD) 
as a candidate of renal transplant in the future. Since the 
availability of the transplant is unpredictable, and when 
it occurs the time interval of pretransplant preparation is 
too short to manage all the existing oral infections in HD 
patients, therefore, it is worth to evaluate and maintain 
an acceptable oral health status of these dialysis patients 
at least until successful transplantation (7).
The most commonly analyzed abnormalities in head 
and neck area in patients with chronic kidney diseases 
(CKD), were sensorineural hearing loss, epistaxis, can-
didiasis, halitosis, xerostomia, dysgeusia, lip and thyroid 
cancers (8).
The study aimed to investigate the prevalence of oro-
pharyngeal changes and otorhinolaryngological changes 
in Egyptian hemodialysis patients compared to healthy 
individuals; and to assess possible association between 
subjective symptoms and objective clinical findings and 
serum urea and creatine levels.

Material and Methods
-Study design: It is a case-control observational single 
center study. 
Sample size estimation: It was anticipated that the pre-
valence of oral lesions cases among chronic kidney di-
seases case group was 96.7% and that the prevalence 
in the healthy control group was 16.7% as reported by 
Oyetola et al. (9) The minimum required sample size 
per group was calculated to be 71 participants using Epi-
tools web-based application at (https://epitools.ausvet.
com.au/casecontrolss?page=case-controlSS) assuming 
relative risk of (5.8) with the standard normal values set 
at 0.05, a power of 90 % and a case–control ratio of 1:1. 
Considering about 20 % sample attrition; we included 
170 participants (85 patients with chronic kidney disea-

ses undergoing hemodialysis and 85 matched healthy 
controls).
-Subjects: A total of 170 adult participants of both gen-
ders above 18 years were included in the study. 85 pa-
tients were recruited for cases group from consecutive 
patients diagnosed by end-stage renal failure regardless 
of the etiology of the condition and regularly atten-
ding the nephrology hemodialysis department for more 
than three months at (Arayah Hospital in Maadi, Cairo, 
Egypt. Participants with history of smoking (cigarette, 
pipe or water pipe) or alcoholic patients in the last 10 
years were excluded.
The control group populations were randomly recruited 
from (Out-patient dental clinic and ENT clinic at (Ara-
yah Hospital in Maadi, Cairo, Egypt) to include total 85 
clinically healthy participants, with no history of kidney 
disease, or any other chronic debilitating illness, or habit 
of smoking or drinking, and/or not receiving any medi-
cation that could affect oral health. Participants with his-
tory of excessive or chronic noise exposure, congenital 
ear deformities, otological trauma or surgery have been 
excluded from both groups. 
-Ethics approval and consent to participate: This study 
was conducted in full accordance with the World Medi-
cal Association Declaration of Helsinki. The brief expla-
nation of the purpose of the study, the optional contribu-
tion with confidentiality and sole use of the information 
for the mentioned purpose was ensured. All subjects 
were informed about the procedure and their agreements 
were taken by signing the informed consent. 
-Data collection: For eligible participants full medical 
records were reviewed including last measured serum 
creatinine and urea levels in cases group. Data recording 
and examination were performed at the bed side during 
hemodialysis session for patients’ convenience.
Detailed intraoral examination for the entire oral and 
pharyngeal mucosal surfaces. Signs and symptoms iden-
tification were objectively searched for, and /or reported 
by the patients for any mucosal changes using simple 
disposable dental examination instruments. Oropharyn-
geal lesions were diagnosed and documented according 
to the history and clinically accepted criteria based on 
the WHO Guide to Epidemiology and Diagnosis of Oral 
Mucosal Diseases. Otorhinolaryngological dysfunctions 
were assessed and recorded by the ENT specialist (ear 
examination by inspection, palpation and otoscopic exa-
mination. Hearing assessment by tuning fork test and 
suspected hearing loss patients were subjected to pure 
tone audiometry and tympanometry. Nasal, pharyngeal 
and laryngeal examination was performed using simple 
outpatient clinic tools. 
-Statistical analysis: Data was collected, tabulated and 
then subjected to the statistical analysis using the Statis-
tical Package for Social Sciences (SPSS) (version 13.0 
for windows, SPSS Inc., Chicago, IL, USA). The quali-
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tative presented as numbers and percentages. The oral 
and otorhinolaryngological health data from the dialysis 
patients was compared to those from matched control 
group using independent Student t-tests, chi-square tests 
or Fisher’s exact tests when appropriate. The Pearson 
correlation was determined between biochemical and 
the oral health parameters in case group.  All levels of 
significance were set at P<0.05.
 
Results
One hundred and seventy subjects participated in the 
study, 86 (50.59%) males and 84 (49.41%) females 
with age ranged from 18-78 years. The participants in 
cases and control group were matched for age and sex 
distribution with no statistically significant differences 
(p=0.53). The duration of the end stage renal diseases in 
subject undergoing hemodialysis ranged from 2 to 120 
months and it was significantly correlated to patient age 
(P-value=0.026).
The most common cause of (ESRD) among patients was 
chronic glomerulonephritis (54.12%), followed by diabe-
tic nephropathy (16.47%), while the remaining subjected 
reported other causes like hypertensive nephropathy or 
the cause was unknown. Combined anemia, diabetes and 
hypertension was reported in 31.76% of cases and 51.76% 
of patients were under antihypertensive medications whi-
le 43.53% were on calcium-carbonate supplementation. 
Considerable percentages of patients were taking antipla-
telet, antidiabetic, multivitamins or diuretics (Table 1).

Medical characteristics Mean (SD) Range

Duration of ESRD           (Months) 39.1 (33.0) 2 - 120

Serum Creatinine level        (mg/dl) 7.01 (1.3) 5 - 10.9

Blood Urea level               (mg/dl) 86.01 (27.8) 55 - 166
Causes of renal 

failure
N (%) Medical history N (%) Medications N (%)

Chronic 

glomerulonephritis
46 (54.12)

Anemia/Diabetes

/Hypertension
27 (31.76) Antihypertensive 44 (51.76)

Diabetic nephropathy 14 (16.47) Hypertension 18 (21.17) Ca+ Carbonate 37 (43.53)

Unknown causes 14 (16.47) Hepatitis C 10 (11.76) Antiplatelet 31 (36.47)
Hypertensive 

nephropathy
9 (10.59) Anemia 7 (8.23) Antidiabetic 32 (37.65)

Polycystic kidney disease 1 (1.18)
Diabetes

/Hypertension
5 (5.88) Multivitamins 22 (25.88)

Congenital small kidney 1 (1.18)
Cutaneous 

Lichen planus
5 (5.88) Diuretics 14 (16.47)

Table 1: Medical characteristics and history of patients with end stage renal diseases undergoing renal dialysis patients (ESRD).

Values of frequency are given as number and percentage [N (%)], Values of laboratory levels and durations are presented as mean and stan-
dard deviation [Mean (SD)].

The frequency of oral signs and mucosal symptoms 
were higher among ESRD compared to healthy control 
subjects and the differences were statistically significant 
(Table 2). Dry mouth (34.12%) and bad odour (32.94%) 
were the most commonly reported symptoms followed 
by unpleasant taste and burning sensation, while increa-
sed tongue coating (50.59%) and pale mucosa (45.88%) 
followed by petechiae/ecchymosis, uremic stomatitis, 
dry fissured tongue and mucosal hyperpigmentation 
were the most frequent oral findings among ESRD (Fig. 
1). 
Prevalence of otorhinolaryngological and pharyngeal 
signs and dysfunctions were higher in cases than in con-
trol group however the differences were not statistically 
significant except with nasal findings (P-value=0.025). 
(Table 3). Bilateral otomycosis (10.59%) and allergic 
rhinitis (5.88%) were the most commonly reported ear 
and nasal findings respectively while 28.24% of subjects 
were difficult to be examined for laryngeal signs. 
Uremic stomatitis was associated with highest urea and 
creatinine level, while bad odour was frequent among 
those with low serum creatinine levels and burning sen-
sation among those with lowest blood urea levels (Fig. 
2). 
Serum creatinine and blood urea mean levels were hi-
gher in ESRD patients with oral and otorhinolaryngo-
logical findings compared to those without findings 
however the difference was significant only regarding 
creatinine level (Table 4).
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Oral Findings All
(N =170) 

(%) Cases
(N= 85)

(%) Control 
(N=85)

(%) P-value

Oral Symptoms

Dry mouth 34 (20.0) 29 (34.12) 5 (5.88) < 0.00001***

Bad odor 30 (17.65) 28 (32.94) 2 (2.35) < 0.00001***

Unpleasant taste 30 (17.65) 23 (27.06) 7 (8.24) 0.002**

Burning sensation 17 (10.0) 13 (15.29) 4 (4.71) 0.038*

Total with no oral symptoms 70 (41.18) 3 (3.53) 67 (78.82) < 0.00001***

Total with oral symptoms 100 (58.82) 82 (48.24) 18 (10.59)

Oral Signs

Pale mucosa                                45 (26.47) 39 (45.88) 6 (7.06) < 0.00001***

Increased tongue coating 48 (28.24) 43 (50.59) 5 (5.88) < 0.00001***

Petechiae/ecchymosis                18 (10.59) 17 (20.0) 1 (1.18) 0.0001**

Uremic stomatitis 10 (5.88) 10 (11.76) 0 (0) 0.0007**

Dry fissured tongue                  14 (8.24) 12 (14.12) 2 (2.35) 0.009**

Hyperpigmentation                  20 (11.76) 15 (17.65) 5 (5.88) 0.03*

Denture granuloma 4 (2.35) 4 (4.71) 0 (0) 0.12

Leukoplakia 6 (3.53) 5 (5.88) 1 (1.18) 0.21

Oral Candidiasis 17 (10.0) 6 (7.06) 11 (12.94) 0.3

Lichen Planus 3 (1.76) 2 (2.35) 1 (1.18) 0.62

Traumatic Ulcer 3 (1.76) 2 2(.35) 1 (1.18) 0.62

Frictional Keratosis                     6 (3.53) 4 (4.71) 2 (2.35) 0.68

Aphthous ulcer 12 (7.06) 7 (8.24) 5 (5.88) 0.76

Normal variants 8 (4.71) 5 (5.88) 3 (3.53) 0.71

Others (Hypopigmentation) 2 (1.18) 1 (1.18) 1 (1.18) 1

Total with no oral signs 47 (27.65) 3 (3.53) 44 (51.76) < 0.00001***

Total with oral signs 123 (72.35) 87 (70.07) 36 (29.26)

Periodontal manifestations 

Periodontitis 16 (9.41) 9 (10.59) 7 (8.24) 0.79

Gingival enlargement 17 (10.0) 11 (12.94) 6 (7.06) 0.30

Dental manifestations 

Decayed >10 32 (18.82) 20 (23.53) 12 (14.12) 0.08*

Missed > 10 51 (30.0) 33 (38.82) 18 (21.18) 0.89

Enamel Hypoplasia 6 (3.53) 5 (5.88) 1 (1.18) 0.21

Table 2: Comparison of frequency of oral signs, mucosal symptoms, periodontal and dental manifestations among end stage renal diseases 
patients undergoing hemodialysis (ESRD) and healthy control subjects.

Frequencies are given as number (N) and Percentage (%), *Significant at p≤0.05 compared to control group (Fisher’s exact test).

Discussion
The present study revealed significantly higher preva-
lence of oral symptoms (48.24%) and lesions (70.07%) 
as well as otorhinolaryngological findings (29.41%) in 
ESRD patients undergoing hemodialysis in comparison 
to healthy individuals. These findings were generally 
reported in other studies (8-10) and among other po-

pulations (11), which could be related to the medical, 
psychological, or socioeconomic characteristics of these 
patients (12).
Our data revealed highest prevalence of dry mouth 
(34.12%) among the reported oral symptoms which was 
in agreement with the 32.9% to 68% figures reported in 
other stu¬dies of dialysis patients (13-15). Dry mouth 
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Fig. 1: Photographs of oral findings in hemodialysis group of patients including in-
creased tongue coating (a) and pale mucosa (b).

Otorhinolaryngological and pharyngeal
Signs and dysfunctions

All
(N =170)

(%) Cases
(N= 85)

(%) Control 
(N=85)

(%) P-value

Ear Findings
Bilateral otomycosis 10 (5.9) 9 (10.59) 3 (3.53) 0.329
Chronic suppurative otitis media 3 (1.8) 2 (2.35) 1 (1.18) 0.623
Bilateral wax 15 (8.8) 7 (8.24) 6 (7.06) 0.590
Sensory neural hearing loss 5 (2.9) 4 (4.71) 1 (1.18) 0.368
Otitis externa 2 (1.2) 1 (1.18) 1 (1.18) 1
Tympanic membrane perforation 1 (0.6) 1 (1.18) 0 (0) 1
Bilateral crusts 1 (0.6) 1 (1.18) 0 (0) 1
Total subjects with ear findings 37 (21.8) 25 (29.41) 12 (14.12) 0.025*

Total subjects free of ear findings 133 (78.2) 60 (70.59) 73 (85.88)
Nasal Findings
Allergic rhinitis 8 (4.7) 5 (5.88) 3 (3.53) 0.720
Acute sinusitis 2 (1.2) 1 (1.18) 1 (1.18) 1
Allergic sinusitis 5 (2.9) 2 (2.35) 3 (3.53) 0.684
Atrophic rhinitis 3 (1.8) 2 (2.35) 1 (1.18) 1
Nasal polypi 3 (1.8) 2 (2.35) 1 (1.18) 1
Vestibulitis 1 (0.6) 1 (1.18) 0 (0) 1
Hypertrophic rhinitis 5 2.9 2 (2.35) 3 (3.53) 1
Chronic sinusitis 6 3.5 2 (2.35) 4 (4.71) 0.682
Total subjects with nasal findings 33 (19.4) 17 (20) 16 (18.82) 0.695
Total subjects free of nasal findings 121 (71.2) 68 (80) 53 (62.35)
Laryngeal findings 
Chronic laryngitis 3 (1.76) 2 (2.35) 1 (1.18) 0.623
Vocal fold oedema 3 (1.76) 2 (2.35) 1 (1.18) 0.623
Vocal cord nodule 2 (1.18) 1 (1.18) 1 (1.18) 1
Vocal cord paralysis 2 (1.18) 1 (1.18) 1 (1.18) 1
Total subjects difficult to examine 36 (21.18) 24 (28.24) 12 14.12 --
Total subjects with laryngeal findings 10 (5.88) 6 (7.06) 4 (4.71) 0.518
Total subjects free of laryngeal findings 122 (71.76) 57 (67.06) 65 (76.47)

Table 3: Comparison of frequency of pharyngeal and otorhinolaryngological signs and dysfunctions among end stage renal disease patients 
undergoing hemodialysis (ESRD) and healthy control subjects.

Frequencies are presented as number (N) and percentage (%), *Significant at p≤0.05 compared to control group (Fisher’s exact test).
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Fig. 2: A bar graph showing comparison between serum and creatinine levels among ESRD patients manifested 
with oral signs and symptoms.

Biochemical level

mg/dl [Mean (SD)]

In ESRD with lesions In ESRD without lesions P-value

Serum Creatinine level 

(Oral) 10.03 (1.6) 7.8 (2.7) < 0.0001*

(Otorhinolaryngological) 9.42 (2.1) 8.2 (1.3) 0.0018*

Blood Urea level 

(Oral) 90.32 (21.57) 76.67 (24.67) 0.2617

(Otorhinolaryngological) 82.12 (16.12) 78.38 (26.52) 0.4998

Table 4: Serum creatinine and blood urea level relation to presence of oral or otorhinolaryngological findings.

Values of laboratory levels are presented as mean and standard deviation [Mean (SD)], *Significant at p≤0.05 (In-
dependent t- test).

in ESRD patients may be a multifactorial phenomenon; 
mouth breathing and medication use (13), water restric-
tion, low saliva flow, minor salivary glands parenchymal 
fibrosis and atrophy (15), being identified factors (14). 
Bad odor and unpleasant taste as frequently reported 
symptoms may be attributed to increased levels of urea 
in the blood and also in the saliva, which turn into am-
monia by the action of urase-splitting oral organism and 
exaggerated by xerostomia (16). Contrary to previous 
researches that showed removal of urea and other toxin 
via dialysis results in improved taste function (17,18). 
This, could be related to low animal proteins intake, 
low zinc levels, increased phosphate concentrations or 
changes in saliva pH, which led to unpleasant or meta-
llic taste. The occurrence of burning sensation reached 
15.29% of all patients. This result was fairly similar to 
that reported by Nandan et al. (13).

Our results revealed that the most frequent oral lesions 
among ESRD patients were pale oral mucosa (45.88%) 
and increased tongue coating (about 50.59%), gingival 
enlargement and uremic stomatitis. These results were 
higher than that reported by de la Rosa-Garca (19), and 
Chuang et al. (20). and lower than that reported by Anu-
radha et al. (21).
Increased tongue coatings probably caused by retention 
of desquamated epithelial cells and by volatile sulfu-
rous compounds produced by anaerobic bacteria on the 
tongue surfaces. Poor oral hygiene, low saliva flow and 
even emotional condition of the dialysis patients have an 
impact on its occurrence. 
The appearance of pale oral mucosa in ESRD patients 
explained mainly by anemia caused by erythropoietin 
and folic acid deficiencies (22). Pale mucosa has also 
been associated to malnutrition (23). Moreover, the ye-
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llowish mucosa discoloration may be caused by urocro-
mo pigments (22). 
Uremic stomatitis was found on 11% of ESRD patients. 
The lesion has been described as localized or genera-
lized burning oral mucosa with erythematous areas 
covered by a grayish pseudomembranous exudate lea-
ving, on removal, an intact (type I) or ulcerated (type 
II), often coexisting with candidiasis (24). Its etiology is 
unknown. It has been considered the reaction to an irri-
tant; possibly ammonia compounds derived from urea 
hydrolysis by salivary urease, whenever saliva urea con-
centration exceeds 180 mg/dl (24). Uremic stomatitis 
was associated with highest serum urea and creatinine 
level in our study probably as a result of a high urea 
concentration in saliva, and its conversion to ammonia 
However, the lesion considered uncommon because of 
usually earlier dialysis therapy and that is why we found 
only few cases, just starting dialysis therapy, with oral 
lesion matching uremic stomatitis description. 
Salivary and serum creatinine and urea levels in patients 
with chronic kidney disease are positively correlated which 
could be responsible for the complaints of dry mouth (2), 
mouth odour or uremic breath (20), as well as tongue coa-
ting and other oral complications in these patients (19). 
However, in the present study bad odour was most frequent 
among those with low serum creatinine levels and burning 
sensation among those with lowest blood urea levels. ad-
ditional possible causes are changes in saliva pH, which 
might explain a metallic or unpleasant taste (25).
Otolaryngologic clinical manifestations, in comparison 
to the control group were non-significant except for the 
nasal findings which was more in the test group. Kra-
jeweska et al. (2020) (8) and Peyvandi (2011) (26)also 
found that patients with CKD are prone to develop oro-
pharyngeal candidiasis or rhino-cerebral mucomycosis, 
taste and smell changes, phonatory and vestibular dys-
functions and had higher prevalence of sensory neural 
hearing loss. 
The study was limited by single center sampling and 
lack of salivary biochemical analysis, however frequent 
oropharyngeal changes and otorhinolaryngological dys-
functions was identified among this cohort of end stage 
renal disease patients undergoing with controlled so-
cioeconomic confounding factors. Implementing thera-
peutic and preventive measures for those patients regar-
ding these findings would be clinically relevant. 
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